
    
      [image: Cover image]
    

  Hefziba Lifshitz
Growth and Development in Adulthood among Persons with Intellectual Disability
New Frontiers in Theory, Research, and Intervention

[image: ../images/427733_1_En_BookFrontmatter_Figa_HTML.png]


Hefziba LifshitzHead of MA Program in Intellectual Disability, School of Education, Bar-Ilan University, Ramat Gan, Israel





				ISBN 978-3-030-38351-0e-ISBN 978-3-030-38352-7
https://doi.org/10.1007/978-3-030-38352-7
© Springer Nature Switzerland AG 2020
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication does not imply, even in the absence of a specific statement, that such names are exempt from the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors, and the editors are safe to assume that the advice and information in this book are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the editors give a warranty, expressed or implied, with respect to the material contained herein or for any errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG.

The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland



I dedicate this book to the blessed memory of my late parents and sister and in esteemed honor of my brother and niece – who have all inspired me to continually learn and develop as a professional in my field, throughout my life:

To my late father, Rabbinical Judge Rabbi Ari Leib Lifshitz, of blessed memory, whose astounding recall was akin to “a plastered cistern that does not lose a drop” (Ethics of the Fathers, Chap.
2
)

To my late mother, Rachel Lifshitz, of blessed memory, a rabbinical lawyer and renaissance woman of wisdom and spirit.

And to my late sister Etel, of blessed memory, an accomplished biblical scholar, head of the library at the Midrasha Institute for Women at Bar Ilan University, who with modesty, integrity, and benevolence devoted her life to those in need, including taking part in the Otzmot Empowerment Project as a chavruta teacher, all the while steadfastly supporting and cherishing me

And in honor of my capable, talented brother, Rabbinical Judge Rabbi Zvi Lifshitz, and my clever niece, talented lawyer Drora Lifshitz, who serves as legal adviser for the Israeli Ministry of Infrastructure – who both have inspired me to publish the research and knowledge I have accumulated in the field of intellectual disability.


Preface
This research-based book is designed for academic scholars, students, and practitioners as well as parents, caregivers, and other key figures and service providers who work with individuals who have intellectual disability (ID) across the lifespan. Often, educational programs and empirical inquiry for populations with disabilities tend to concentrate their efforts on the crucial developmental periods of childhood and adolescence. The current book offers a new lifelong perspective on ID, focusing mainly on the adulthood period and advocating a broader and more holistic approach toward crucial change and growth processes occurring among persons with ID all along their adult years.
First, this book puts forth a new and optimistic theory about adulthood in ID and presents cumulative evidence to support it. Second, grounded in this theory, a holistic educational intervention model is delineated, which can be applied for adults with all severity levels and etiologies of ID, at various ages during adulthood, by different change agents in diverse settings.

At the heart of this book’s intervention model is a new conceptual approach – thecompensation age theory
(CAT) – which proposes an optimistic view of the periods of adulthood and aging among individuals with ID. The CAT suggests that adulthood in populations with ID may be characterized by processes of cognitive development, growth, and neural sprouting, rather than of stagnation or even decline. These growth trajectories may appear not only in young adulthood and middle age, when adults are in their 20s, 30s, and 40s, but even at more advanced ages from 50 and up, which is a period more prone to decline and deterioration. The need is urgent for a new conceptual and practical approach toward persons with ID as they enter adulthood and as they face the challenges of the adult years, in light of demographic and social processes that families, public agencies, and societies face in the twenty-first century.

Demographically, the phenomenon of increased human life expectancy has implications not only for the general population but also for populations with disabilities. It is now common in most developed countries for persons with ID to live to old age. Even adults with Down syndrome, an ID etiology that was in the past associated with shorter longevity, are now sometimes living into their 70s and 80s. The longer lifespan of people with ID has presented researchers and care providers with a new challenge: to develop health services and occupational, educational, social, and leisure programs that go beyond childhood, adolescence, and young adulthood to meet the relatively unexplored needs and capabilities of this older adult population.
Socially, the developed countries of the world are continually striving to fulfill national and international policies that advocate social inclusion for persons with ID. As a case in point, the United Nations policy on the rights of individuals with disabilities in 2006 called not only for inclusive education systems but also for later lifelong learning that taps each person’s human potential and full participation in society. Such policies are continually being implemented in countries like the United States, Canada, Australia, Ireland, and Israel, where adults with ID can now find opportunities to live in a community residence, become included in the open job market, benefit from freedom to make life choices, participate in government elections, and have the possibility to participate in postsecondary education programs at universities and colleges.
On the other hand, in many places around the world, there is dissonance between desired inclusion policies and the reality on the ground, such that many individuals with ID remain socially excluded to some extent or another. When governments, institutions, and labor markets continue to emphasize competitiveness and economic growth rather than focusing on maximizing the personal potential of such individuals with ID, then the latter often continue to face inadequate opportunities for gainful employment and limited autonomy to make life decisions such as voting or marrying. Even in developed countries, as they complete their schooling and begin young adulthood, many or even most persons with ID enter vocational or rehabilitation centers, where they spend most of their adult lives. Far fewer enter the open market. Relatively rarely do they encounter explicit cognitively stimulating education or the chance to participate in postsecondary education programs. As will be described in this book, such practices have been defined as discriminatory and have been attributed to traditional stereotypes describing adults with ID as people who will never “grow up” or “age successfully” or be “ready” to compete as fully participating adults in a market-driven economy.
Indeed, within the widespread vocational and rehabilitation settings serving adults with ID around the world, the targeted goals are often restricted to developing attendees’ occupational competencies and everyday skills for functioning in their daytime and residential settings (i.e., focusing on activities of daily living – ADL). Unfortunately, these predominant vocational or ADL goals frequently do not consider adults’ cognitive growth potential over the adult years – as shown by the evidence underlying the CAT theory. In some cases, lack of access to cognitively stimulating activities or explicit cognitive mediation for adults with ID may stem from a pessimistic, stigmatizing view purporting that cognitive enrichment is beyond the ability of such individuals, especially during adulthood and at advanced ages. Thus, the educationally oriented, evidence-based intervention proposed in the current book – grounded in the CAT theory – aims to help policymakers, governments, and education systems around the world to narrow the gaps between social inclusion goals and the reality of everyday practice and service delivery.

The CAT is the result of my insights after 40 years of working in the field of ID, first as a young paraprofessional in a vocational center and then as a direct care worker in a residence, a teacher, a school principal, a hostel director, a PhD student, and finally a university scholar. Early on, in firsthand clinical interactions, I observed a recurring phenomenon whereby adults with ID – who allegedly were already beyond the classic childhood and adolescent “crucial periods” of intellectual growth – proved that they were able to grasp new material and succeed in mastering complex cognitive tasks that, at younger ages, they had previously been unable to perform successfully (e.g., using calculators or word processing software). This continued cognitive growth in later adulthood seemed somewhat surprising considering that intelligence in the general population is expected to reach a plateau in the early 20s and remain stable until a time of possible decline during later aging years. In light of these and many other clinical experiences, I undertook a large series of empirical studies together with my colleagues and students
1
to examine cognitive growth across the adult years for individuals with ID, which eventually evolved into evidence supporting the CAT theory. This body of research clearly demonstrated several important conclusions.

First, mediating intervention targeting cognitive processes was found to lead to significant cognitive changes in adults with mild to moderate levels of ID – not only those in their 20s and 30s but also those in their 50s and even 70s. Following mediation, they seemed to have acquired cognitive skills and processes, as adults, that had been absent from their earlier behavioral repertoire. These changes even showed durability several years after training.
Second, adults with mild to moderate ID who underwent mediated learning intervention in solving analogical problems were found to outperform adolescents with ID who were matched for cognitive level and received the same mediation. This suggested that maturity and cumulative life experience helped these adults with ID to take better advantage of the mediated learning program, compared to its benefit for individuals with ID at younger ages.
Third, in studies investigating cognitive trajectories in mild to moderate ID without exposure to any purposeful professional intervention, adults’ intelligence scores were found to be higher than adolescents’, regardless of ID etiology. Put differently, these outcomes revealed that intelligence in persons with ID continues to develop from adolescence to adulthood and across the adult years even without any cognitive intervention, as a result of direct learning experiences from the environment that occur naturally in day-to-day life. A case in point is that of cognitively stimulating leisure activities like table games or drama workshops; adults with mild to moderate ID were shown to gain from participating in such cognitively loaded everyday activities in the community or in their daytime settings, leading to improvements in adults’ cognitive processing abilities during adulthood even without any explicit cognitive training. The epitome of such cognitively loaded activity is academic enrichment courses in the community. When such course material was adapted to their level, adults with mild to moderate ID were found to be capable of postsecondary academic learning and demonstrated improvement in their cognitive processes. Also, 5 to 10 percent of these adults, with varying ages and etiologies, were even able to cope with the demands of full inclusion in undergraduate courses, on their way to completing the full 64 academic credits needed for a bachelor’s degree.

Thus, the seeds of the current lifespan CAT perspective were sown. Altogether, the numerous studies from the literature and from our research laboratory that are detailed in this book confirmed that the accumulating life experiences and maturity associated with ascending chronological age do contribute to cognitive growth after adolescence, enabling adults with ID to continue advancing cognitively over the years and to surpass their cognitive level that had been determined earlier in childhood based on their innate mental age. Thus, the CAT theory pinpoints the compensatory role played by age, which helps to improve the cognitive ability of adults with ID beyond that determined by their endogenous characteristics like innate mental age (IQ) and ID etiology, showing positive cognitive growth trajectories rather than decline with age. This evidence-based theory, as elaborated in Chap.
1
, asserts that not only can adults with ID make strides cognitively if exposed to structured cognitively mediating interventions but also that their intelligence can improve even without mediation, through the accumulation of life experience and maturity via exogenous sources like lifestyle choices and stimulating leisure activities. Importantly, these optimistic conclusions about the possibility of adults’ continuous cognitive compensation trajectory in later years, after leaving the formal school system, can extend a ray of hope to those families, school staff, professionals, and other service providers of children and adolescents with ID at ages younger than adulthood, whose investment of efforts may not currently be yielding productive results.


The uniqueness of the CAT is not limited to theory. It has important empirical, educational, practical, and societal implications. Empirical studies demonstrated that the cognitive potential inherent in adults with all levels of ID is higher than the potential that is actually observed, especially at younger ages, thereby calling for programs that stimulate those capacities. Thus, this book for practitioners, researchers, and caregivers presents a comprehensive outline of a holistic intervention framework anchored in the CAT theory –the triple CAB (cognition-affect-behavior) model
 – constructed for individuals at all levels of ID across the lifespan. As elaborated in Chap.
2
, the triple CAB model offers means for enhancing the cognition (literacy), affect (meaning and values including autonomy), and behavior (adaptive behavior skills) of adults with ID. As presented in numerous research studies throughout this book, the CAB has undergone adaptation to adults with all levels of ID – mild and moderate as well as severe and profound – and even to older adults who exhibit comorbid dementia of the Alzheimer type. The versatility of the triple CAB intervention model enables it to be tailored to the diverse interactions that adults with ID share with their formal and informal education agents – parents, staff, caregivers, and paraprofessionals – within structured educational and vocational lessons as well as in daily life activities and leisure pursuits (e.g., during meals, chore performance, sports, art, occupational therapy) in different environments like the home, vocational and rehabilitation centers, or community recreational settings.

Thus, based on the understanding afforded by the CAT, the triple CAB intervention model offers guidance to help individuals with various ID etiologies to benefit from programs designed to ameliorate impaired cognitive functions in each life period throughout the lifespan. Yet, importantly, the intervention model proposed here for these adults goes beyond only the innovative cognitive aspects and holistically addresses the whole person with ID by incorporating affective and behavioral aspects and lifelong learning into intervention. This holistic lifespan perspective offers a broader approach that can capture the changing and developing needs and abilities of persons with ID of all ages and etiologies. For example, for more challenging populations with severe and profound levels of ID, implementation of the triple CAB intervention via interactions with paraprofessionals during vocational and ADL tasks was found effective in helping adults improve their basic cognitive skills (e.g., number and time concepts, recall of auditory information) as well as their affective and behavioral skills. Likewise, as illustrated in detail by a case study, systematic tailored CAB interventions can help even adults with ID and early-stage Alzheimer’s disease to relearn lost skills and acquire new ones in memory and orientation in time and space.
The choice of the specific three-pronged components in the triple CAB intervention design is supported by both theory and empirical evidence and humanistic and social values. To achieve these goals and meet today’s challenges, the rationale underlying the triple CAB model’s cognitive, affective, and behavioral educational intervention programs is, first and foremost, to help narrow the gap between the globally endorsed inclusive recommendations for individuals with ID as compared to the dissonant state of the art that can sometimes be witnessed in actual service provision for these populations on the ground in many countries. Thus, the triple CAB model addresses all three dimensions of the stigma effect that often impacts persons with ID. It addresses the cognitive dimension of stigma by changing stereotypes, the knowledge structures that others hold regarding people with ID; the affective dimension of stigma by decreasing prejudices, the feelings that others hold about persons with ID; and the behavioral dimension of stigma by reducing discriminatory avoidant behaviors such as social distancing and hostile conduct by others toward persons with ID. By working systematically to improve the cognitive, affective, and behavioral functioning of adults with ID, the CAB model aims to create positive attitudes toward persons with ID across these three dimensions.

Furthermore, the rationale for the triple CAB model derives from several other well-accepted theories. The model’s emphasis on developing the cognition and literacy of individuals with ID is anchored in Feuerstein’s structural cognitive modifiability theory. The rationale for developing affect and autonomy in this population emerged from the “quality-of-life” principle and from international policy on the rights of persons with disabilities. The foundation for the CAB model’s emphasis on developing adaptive behavior comprises the “normalization” principle and well-accepted definitions of ID (see Appendix
1.​1
). Promoting these three domains of components geared specifically to individuals with ID across the lifespan will help them meet their cognitive potential, contribute to their fuller participation and inclusion in society, lower stigma, and improve their quality of life and daily functioning.

Altogether, this book shares the experience-driven and empirical evidence-based CAT theory on continued cognitive growth among adults with ID as well as a large range of triple CAB educational intervention programs anchored in the CAT theory. These triple CAB programs include operative strategies, mediational parameters, and guidance to help parents or staff learn how to introduce cognition, affect, and behavioral mediation in all facets of the daily life activities for adults with ID during the entire span of adulthood including the elderly with dementia, and affording applications in diverse rehabilitational, residential, vocational, community, and family settings. Thus, the book offers detailed tools for how we, as a society, can promote the cognitive improvement and invigoration of adults with all ID severity levels ranging from mild and moderate to severe and profound ID, across different ID etiologies including Down syndrome and others, and even at advanced ages for adults with ID who also have comorbid Alzheimer’s.

This book is divided into four parts.Part I
comprehensively presents the theoretical and intervention models that comprise the core of the holistic framework for adults with ID. First, as described above, Chap.
1
introduces the theoretical resources and rich body of empirical findings underlying the development of the innovative CAT theory, which offers a more optimistic view on adulthood and aging for individuals with ID than the previously pessimistic “passively accepting” attitudes of the past. This chapter presents theorized intelligence trajectories for typical and ID populations; the empirical background for the CAT including mapping of aging phenomena, studies on adults’ cognitive development as a consequence of mediated learning and direct learning experiences, and neuroscience studies; as well as its practical foundations. In short, the CAT framework supports the view that all human beings, including those with ID, are capable of change, despite the limitations imposed by age or severity of disability. The CAT thus proposes that the concept of “self-actualization” can be expanded to include people with ID who, under appropriate environmental conditions and with continuous, systematic intervention, can be brought to a functional level previously absent from their behavioral repertoire. Chapter
1
highlights possibilities for cognitive growth in response to structured and even unstructured experiences, well into adulthood, while countering assumptions about accelerated cognitive deterioration in older adults with ID compared to their typical counterparts.


Then, Chap.
2traces the evolution of the comprehensive triple CAB-mediated intervention model, against the backdrop of predominant
stigma, pessimism, and passive acceptance about the potential of adults with ID as described above. This chapter combines social and educational theories relating to the interaction between individuals with ID and their environment. As an outcome of such interactions among intrapersonal, interpersonal, and structural levels, the three dimensions of public stigma are discussed: stereotypes (cognitive dimension), prejudices (affective dimension), and their outcomes – discrimination (behavioral dimension). The three dimensions of social ecological theory that determine human development are also described: the microsystem, mesosystem, and exosystem. Against this backdrop, the chapter traces the development of the triple CAB intervention model for adults with ID and delineates the model’s three major components as well as the various parameters for mediating each component, showing how they might be conveyed to possible agents of change during their interactions with individuals with ID. First, at the main focus of intervention efforts, mediation of cognition (intelligence) and literacy is described, not as mere exposure to concrete information and sensory-based experiences (as typifying most contemporary adult-oriented settings) but rather programs designed to ameliorate impaired cognitive processes and enhance abstract thinking. Literacy may refer to reading and writing but also encompasses broader abilities to identify, interpret, create, communicate, utilize technology, and so forth in varying contexts. The chapter discusses neuropsychological research findings showing neural plasticity of the brain, and accompanying cognitive modifiability in adults with ID, as a result of a cognitively stimulating environment. Second, this chapter discusses mediation of affect, referring to acts that provide adults with ID with opportunities for autonomy, self-determination, and freedom of choice, as well as meaning and human values in their daily experiences. Even adults with severe and profound ID can learn how to make appropriate decisions regarding educational, residential, and vocational tasks. Third, this chapter presents mediation of behavior (adaptive behavior skills), as anchored in the normalization principle. Being part of the community, participation in society, and achievement of inclusion all require the performance of adaptive behavior skills.

Part II
of the book presents triple CAB interventions for adults with mild to moderate ID. Consistent with a new trend that has been emerging around the world – postsecondary education for adults with ID – Chapter
3
describes a case in point: the Otzmot Empowerment Program that was developed in the Machado Chair at Bar-Ilan University’s School of Education. This program offers three stages of inclusion in the academic world for students with mild/moderate ID: a separate inclusion model, a hybrid/mixed model, and a full-inclusion undergraduate studies model with supports. After reviewing the state of the art in inclusive postsecondary offerings globally, this chapter details the multi stage Otzmot model’s intense mediation of students’ cognition (and additional mediation of affect and behavior corresponding with the triple CAB model), including work strategies and processes for imparting academic material to adults with ID. This chapter also reports findings from empirical studies on the Otzmot program’s impact on intellectual functioning in adults with ID versus the impact of other cognitively stimulating activities, differences in cognitive performance between students in different Otzmot stages of inclusion, identification of screening criteria (cognitive, psychological, and emotional profile) for admission to stages of inclusion, and attitudes of university lecturers, other faculty, and nondisabled students.


Coinciding with the aforementioned tenet of CAT theory proposing that exogenous variables such as engagement in leisure pursuits during adulthood may also act as a means of enhancing cognitive performance in adults with ID, Chap.
4
focuses on leisure and cognitive leisure activities for adults with mild/moderate ID. The chapter first presents cognitive activity theory, one of the most influential theories in modern gerontology, which emphasizes the effects of participating in cognitively stimulating activities for adults with typical development. Empirical research is presented that confirms the applicability of cognitive activity theory to populations with ID in the short term. Finally, utilization of leisure and cognitive activities are suggested as a cost-effective and relatively easy-to-use tool for residential or leisure centers serving adults with mild/moderate ID, in order to enhance not only their cognition but also their affect and behavior in correspondence with the triple CAB model.

Part III
of the book presents various implementations of the triple CAB model for much more challenging and stigmatized populations – adults with severe to profound ID and the elderly with comorbid dementia. According to the CAT’s basic tenets, these populations should be considered accessible to change too, despite the severity of their disability and their older chronological age. Yet, to date, prior attempts to improve cognitive, affective (choice-making), and adaptive behavior skills of adults with severe and profound ID usually only taught participants one of these domains, often in separate classes or on an individual basis, thus lacking a holistic approach to combine all these skills together in everyday natural settings. Chapter
5
provides empirical evidence supporting the applicability of the CAT-driven triple CAB model to adults with severe and profound ID. This chapter reviews how the CAB model was first applied to this unique population by leveraging staff-client interactions in order to mediate clients’ cognitive functioning, affective skills comprising values and autonomy, and self-regulation of behavior during task performance. Instead of emphasizing only the use of basic logistical skills for immediate performance (mediation of behavior), paraprofessional staff in vocational settings were trained in cognitive mediation (e.g., to expand on meaning by giving basic information like color, size, or number) and mediation of affect (e.g., to offer opportunities for greater autonomy). After the intervention, clients in the experimental group received more mediation of autonomy (choice making) and succeeded in improving math skills and time orientation. Following clients’ improvements in cognitive, emotional, and behavioral competencies, the triple CAB was further developed for implementation with these more challenging populations. The chapter offers practical recommendations for diverse applications of the triple CAB in these more demanding settings like rehabilitation centers and discusses implications for multilevel reduction of stigma as a result of such intervention.


Chapter
6
presents a new cognitive rehabilitation program that adapts the triple CAB model to elderly adults with ID at various stages of dementia, mostly with Alzheimer’s disease. This CAB-E intervention model (cognition, affect, and behavior mediation for elderly persons with Alzheimer’s) aims to help caregivers and direct staff relate to these people with comorbid ID and Alzheimer’s in ways that enhance their cognitive, affective, and behavioral functioning and improve their quality of life. The program integrates four theoretical resources: the CAT, the person-centered approach, the cognitive rehabilitation approach, and the mediational approach. Its five mediational parameters can be applied during daily activities such as meal and medication time, work sessions, and leisure activities. Deriving from a successful case study intervention, the CAB-E model’s three mediation components – cognition, affect, and behavior – can be applied during daily activities like meals, medication administration, vocational work sessions, and leisure activities. Rationales, aims, strategies, and examples of their implementation in the population of adults with ID and Alzheimer’s are presented. Using the program can reduce the burden on caregivers and enable greater optimism and resilience.


The final section of the book,Part IV
, raises important questions about adults with ID as a whole human being, focusing on affective and motivational life and on directions for future study. Chapter
7
discusses the role of affect and emotional intelligence in the population with ID, asking why the emotional domain is absent from research, definitions, and policy concerning individuals with ID. This chapter reviews three models of emotional intelligence as well as related concepts such as motivation, self-determination, and psychological capital. Studies are presented on spiritual life, singlehood, psychological capital, and emotional and motivational coping with undergraduate university studies among adult postsecondary students with ID. The clear pattern that emerged – of similarity between the ID and typical groups regarding these emotion-related aspects – is discussed. This chapter considers whether there is an association between cognitive and emotional forms of intelligence and discusses the implications of these findings for the mediation of affect and policymaking for individuals with ID.


Finally, the Epilogue, Chap.
8
, reviews three major areas identified as needing substantial future attention from ID scholars and practitioners: brain lateralization for language, the giftedness phenomenon in population, and autism. First, regarding brain lateralization, innovative research is reported showing that visual word identification is lateralized (i.e., specialized) to the left brain hemisphere in adults with ID, as observed in most typically developing right-handed adults. Previous studies on younger samples with ID found atypical lateralization of speech perception to the right side of the brain. The chapter discusses the implications of these research gaps for trajectories of language development into adulthood and for designing tailored linguistic training programs that incorporate visual scaffolding of words.

Second, the Machado Chair research laboratory is currently conducting exploratory research on the giftedness phenomenon in adults with ID. The chapter examines which of the giftedness theories for the general population might be suitable to populations with ID. The epilogue presents pioneering efforts to raise awareness among families, practitioners, and other relevant stakeholders to the existence of giftedness in this population.
Third, the epilogue examines the cognition, communication, and adaptive behavior of low-functioning adults with autism spectrum disorder in order to determine their cognitive developmental trajectories. The chapter thus addresses the question of whether or not CAT theory can be applied to adults with comorbid ID and autism as well.
In sum, unlike most educational efforts in the field, which have concentrated on younger ages from early childhood through the school years, this book offers readers a glimpse into a new perspective on adults with ID, who have moved out of school systems and into adult life. This book’s novelty lies, inter alia, in its combination of theoretical grounding and empirical evidence, which aim to address stigmatic perceptions that literacy and cognitive skills are beyond the ability of individuals with ID, especially in adulthood and at older ages. As detailed above, the CAT theory and the triple CAB intervention model proposed at the core of this book offer promise for enhancing literacy and cognition for adults with ID at all ages, with all levels of disability and types of etiology, and even with comorbid dementia. The cognitive theoretical foundation for the proposed models was drawn from special education and from social-ecological, educational, gerontological, and other theories designed for the general population that were adapted to populations with ID. Moreover, this book furnishes novel discussion not only on the behavior but also on the emotional intelligence and affect experienced by populations with ID, in order to focus efforts more squarely on mediation to enhance the affective life of such adults. In providing not only theoretical and empirical underpinnings but also practical resources for service providers, it is my hope that this book will uniquely address a much-needed educational perspective for adults with ID and for their families professionals, scholars, and communities.

Hefziba Lifshitz
Ramat Gan, Israel
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Abstract
This chapter presents a new concept in the field of ID: the compensation age theory (CAT). The holistic CAT framework supports the view that all human beings, even older persons with ID of various severity levels, are capable of growth, development, and neural sprouting. The CAT asserts that despite the possible limitations imposed by age or severity of disability, the concept “self-actualization” can be expanded to include people with ID who, under appropriate environmental conditions and with continuous systematic intervention, and as a consequence of maturity and life experience, can be brought to a level of cognitive functioning previously absent from their behavioral repertoire. Following the chapter’s introduction, which describes the backdrop for development of the CAT, this chapter presents four dimensions of the holistic CAT framework: (a) the theory; (b) the theoretical resources at its core; (c) a series of empirical studies that support the theoretical assumptions; and (d) cognitive educational intervention programs for adults with ID at all severity levels, which are anchored in this theory.
Keywords
Adults with IDcrystallized and fluid intelligence trajectoryCompensation with ageCognitive growthCognitive development
Introduction: Social Inclusion of Adults with ID Around the World – Gaps Between Policy and Implementation
People with intellectual disability (ID), estimated at approximately 60 million worldwide, represent one of the largest groups of persons with lifelong disabilities (World Health Organization [WHO], 2018). In the twenty-first century, we face a new phenomenon in the field of ID1: Due to advances in medicine and health services, life expectancy has increased considerably not only in the general population but also in a population with ID (WHO, 2018). Currently, the average life expectancy of individuals with non-specific ID is around 66 years, and those reaching young adulthood can expect to live to an average of 80 years (Heller, 2017; Heller, Scott, & Janicki, 2018). Even adults with Down syndrome are experiencing prolonged longevity and might reach their 70s and 80s in good health with no cognitive deterioration (Bayen, Possin, Chen, Cleret de Langavant, & Yaffe, 2018; Hithersay et al., 2019; Krinsky-McHale et al., 2008; Wiseman et al., 2015).
It is difficult to compare the rates of adults with ID in countries worldwide, due to differences in each country’s definitions of ID, variability in calculation methods, and years of publication. However, the common denominator is that due to this population’s increases in life expectancy, the proportions of adults and aging adults with ID are on the rise and are showing a faster increase in numbers than younger individuals with ID (Heller, 2017). For instance, in the US, in 2017, the national prevalence of people with cognitive disabilities was shown to increase with age, starting at 4.2% for those ages 5–17 years (data for ages 0–4 were unavailable), rising to 4.5% for ages 18–64, and doubling to 8.9% for ages 65 and over (Kraus, Lauer, Coleman, & Houtenville, 2018). The number of adults with ID age 60 and older was estimated to increase from 850, 600 in the community based on the 2010 US census to an estimated 1.4 million by 2030 (Factor, Heller, & Janicki, 2012; Heller, 2017).
In England, in 2015, out of the estimated 1,087,100 total number of persons with ID (termed “learning disabilities” in the UK), 86% (930,400) were adults (Hatton, Glover, Emerson, & Brown, 2016). In Ireland, the percentage of persons with ID ages 35 years and over increased from 28.5% in 1974 to 37.9% in 2017 (Hourigan, Fanagan, & Kelly, 2018). In Israel, in 2016, 35,000 people with ID were registered in local Social Services Departments (Shalom, Ben Simhon, & Harel, 2017). Over 10,500 Israelis with ID resided in supported living accommodations (Shalom et al., 2017). Two thirds of these individuals were age 20 or over (44% were ages 20–44, 24% were ages 45–64, and 5% were age 60 and older). These numbers point to two trends: The numbers of adults with ID (age 20+) are higher compared to younger individuals with ID. In addition, more and more persons with ID are reaching older ages.
The relatively novel phenomenon of surviving to old age in the population of adults with ID posits new challenges from scientific and rehabilitation perspectives, requiring comprehensive, systemic approaches in order to address special needs and services for these ages (Johansson, Björne, Runesson, & Ahlström, 2017; Verbrugge, Brown, & Zajacova, 2017). Relevant support programs should encourage meaningful social engagement and should provide opportunities for personal growth, personal choice, and emotional support – aspects that are considered significant for improving the quality of life and the possibility of aging well for persons with ID (Florio & Trollor, 2015; Kim, Schilling, Kim, & Han, 2016; McVilly, Stancliffe, Parmenter, & Burton-Smith, 2006).
Parallel to the growing size of populations with ID in the late twentieth and early twenty-first centuries, there has also been a dramatic change in attitudes and policies toward persons with disabilities, including those with ID, with respect to their status, accessibility, and inclusion in society (Rimmerman, 2013). Countries such as Australia, Canada, the UK, and Israel passed laws aimed at reducing discrimination against persons with disabilities (Rimmerman, 2013). The United Nation’s (2006) international human rights treaty, the UN Convention on the Rights of Persons with Disabilities (UN-CRPD), may represent the most remarkable international policy development by acknowledging equality, dignity, autonomy, independence, accessibility, and inclusion as key to ensuring that people with disabilities will be able to fully realize equal citizenship in the world. These civil rights outlined in the UN-CRPD have become milestones for global anti-discrimination and equal-opportunity legislation. However, a considerable gap continues to remain between such innovative governmental legislation based on equitable values to facilitate the participation and integration of persons with disabilities fully into the society versus the current implementation of these social welfare policies in the field (European Union, 2015, 2017; Rimmerman, 2013; Smits, 2019). In many parts of the world, especially in developing countries, persons with disabilities continue to be exposed to neglect, stigma, and discrimination (Drew et al., 2011; Olaoye, Oduola, Alonge, & Emechete, 2017; Smits, 2019).
The UN-CRPD human rights instrument (United Nations, 2006) calls on its member states who are party to the agenda to ensure that persons with disabilities in their countries will be able to access general tertiary education, vocational training, adult education, and lifelong learning without discrimination and on an equal basis with others. States should also “promote employment opportunities and career advancement for persons with disabilities in the labour market, as well as assistance in finding, obtaining, maintaining and returning to employment” (Article 27). In addition, states parties should “employ persons with disabilities in the public sector” (Article 27). Article 29 calls on parties to “ensure that persons with disabilities can effectively and fully participate in political and public life on an equal basis with others, directly or through freely chosen representatives, including the right and opportunity for persons with disabilities to vote and be elected”, and Article 23 calls on the parties to assist persons with disabilities to marry.
In general, the developed countries of the world are striving to fulfill the UN-CRPD agenda in all areas of life (Olaoye et al., 2017; Rimmerman, 2013). For example, in countries like the US, Canada, Australia, Ireland, and Israel, adult persons with ID can often: participate in living arrangements in the community; become included in the open market; benefit from freedom to make life choices; participate in government elections; and have the possibility of getting married.
Regarding general tertiary education, vocational training, adult education, and lifelong learning, many universities and colleges in the US have opened their gates to persons with ID. There are more than 265 post-secondary academic programs serving adults with ID across the US (see Chap. 3). Likewise, there are post-secondary educational programs available to adults with ID in countries like Canada (Uditsky & Hugson, 2012), Australia, Great Britain (Hatton et al., 2016), Ireland, New Zealand (O’Connor, Kubiak, Espiner, & O’Brien, 2012), and Israel (Lifshitz, Verkuilen, Shnitzer-Meirovich, & Altman, 2018).
However, even in the US, only 20% of people with disabilities participate in the workforce, compared to 69% of persons without disabilities (Rall, Reed, & Essex, 2016). In Europe today, most persons with disabilities are excluded from the labor market, showing an employment gap ranging between 46% and 91% for potential workers ages 20–54 (European Union, 2015, 2017). In particular, opportunities for post-secondary education are often difficult to access. For example, in Belgium, there is hardly what can be called a “concept of cognitive education” for adults with ID. Vocational centers for these adults focus on life skills or inclusion in the open market (J. Lebeer, personal communication, June 28, 2019). Currently, postsecondary education for adults with ID in Belgium do not exist.
As for living arrangements, the situation varies from country to country (Rimmerman, 2013). Type of residence is often a good indicator as to whether a country is fulfilling other human rights. Norway and Sweden have completely closed institutional care, and in the UK the process of deinstitutionalization is well advanced. In Belgium, the Netherlands, Germany, Spain, Greece, Italy, and Portugal, there are varying types of institutional care even though the number of people in large residential institutions is also decreasing (Rimmerman, 2013). However, in France, Hungary, Poland, Romania, and the Czech Republic (and Central and Eastern Europe in general), large institutional facilities are still the predominant mode of care (European Union, 2015, 2017). Nearly 1.2 million people with disabilities in Turkey live in institutions. In Georgia, Kyrgystan, Lithuania, and Poland, adults with ID also continue to live predominantly in institutions (European Union, 2015, 2017; Smits, 2019). Thus, despite good intentions and steps taken to trigger change, in many parts of Europe, persons with ID – especially adults – and their families are still struggling to obtain basic human rights regarding living arrangements.
At a recent conference of the Inclusion Movement in Europe that was conducted in Vilnius in June 2019, the Inclusion Europe’s Secretary-General José Smits described the continuing social exclusion of persons with disabilities in Europe as follows: “We live in societies that emphasize competitiveness in schools and on the labour market, and economic growth instead of individual welfare…. Many people with ID are not allowed to vote or to marry, to have work and an income. Many are not allowed to make any decision in their life” (Smits, 2019). Implicating gaps between policy and implementation across developed countries in Europe, the Secretary-General called on the disability movement to “take the lead” and work towards a more “inclusive, tolerant, vibrant and healthy society for all.”
Recent publications have indicated that the status of persons with ID in Asia may be more tenuous than in Europe. In China, for example, there are 12 million people with ID and comorbid mental disorders such as autism and psychotic disorders (He, Chen, Liu, Zhang, & Zheng, 2018). There have been attempts by European countries to improve the status of persons with ID in China. For instance, the PROPEL-China project, in partnership with the Irish Aid Partnership Programme, aims to promote disability employment in China and in other countries (under the umbrella of the International Labor Organization). This organization strives to improve the image of persons with disability, especially ID, in the media and to report on the rights and ability to work of these persons (Haibin, 2016). However, in reality, persons with ID often suffer from discrimination. There are some care facilities for persons with ID in large cities like Shanghai (Y-Wang, 2016); however, these facilities do not meet the needs of persons with severe disabilities. Even in Shanghai, there are currently no public care centers designed especially for adults with ID and mental disorders. In private facilities, the situation is worse because children and adults with ID frequently live together under poor conditions. In addition, many persons with ID rely on their parents for care into adulthood. But as their parents age, the question of future care becomes increasingly pressing. Parents worry that without professional care services, their adult children will not be able to find long-term occupational and residential solutions. Thus, with aging parents and insufficient care centers, adults with such disabilities in China face uncertain futures (He et al., 2018; Y-Wang, 2016).
In India, there are presently 24 million individuals who have been identified with ID; however, most persons with ID in India have not been formally identified (Kalgotra & Warwal, 2017; Singh, 2014). Out of the 24 million identified, 15 million are children below age 10, and only 0.8 million are adults over age 20. About 80% of children with disabilities will not survive past age 40. This situation persists even though the Indian government developed policies and legislation to address the needs of individuals with ID and to better include them in society, such as the Persons with Disabilities (Equal Opportunities, Protection of Rights and Full Participation) Act in 1996. From that time, adults with ID were offered free education, special job allotments, and various other resources to assure their inclusion within society; however, the majority continues to face social exclusion from the rest of society (Singh, 2014).
Regarding Africa, discrimination and social exclusion of adults with ID are often compounded by poverty and adversity. For example, 3.2% of the population in Nigeria has physical, sensory, and/or psychiatric impairments (Olaoye et al., 2017). They are poor and have historically experienced diverse forms of social exclusion. Population growth, aging, emergence of chronic diseases, and medical advances that preserve and prolong life have contributed significantly to this high prevalence of disability.
To summarize, life expectancy of adults with ID is on the rise, and in most countries the number of adults with ID exceeds the number of individuals with ID of younger ages. Legislation and conventions aim to promote the rights of adults with ID, their equality with typically developing adults in all areas of life, and their inclusion and participation in society. Still, persons with ID, mainly in adulthood, suffer from discrimination and social exclusion not only in the developing countries but in developed countries as well.
How can the continuing social exclusion of adults with ID around the world be explained? Obviously, considerable efforts are necessary to render a genuine reduction in the longstanding stigmatic attitudes toward anyone dissimilar from the norm. Moreover, financial or budgetary considerations have probably had a negative impact on the prioritization and rate of implementation for constructive legislation and policy changes (Rimmerman, 2013). Yet, one of the explanations for the persisting gaps between desired policy intentions and the inadequate reality on the ground involves the general public’s and policymakers’ beliefs and perceptions of ID. Parents frequently report that their children with ID are perceived mistakenly by others as individuals who cannot and never will grow up – to remain always “in an endless, limiting childhood” (Harari, 2016), as “children trapped in bigger bodies” (Sweatpants, n.d.), or as “unsuccessful agers” (Hwang, Foley, & Trollor, 2018). Such beliefs uphold that due to their lower intelligence (see Appendix 1.1 for definitions) and their lower cognitive ability levels, adult persons with ID are simply not capable of working in the open market, of making their own decisions, of understanding enough about politics to vote for elected officials, or of choosing whether to marry and to whom (J. Lebeer, personal communication, June 28, 2019; Rall et al., 2016; Rimmerman, 2013; Steinert, Steinert, Flammer, & Jaeger, 2016).
Such perceptions reflect the “sooner the better” or “critical intervention period” notions of cognitive development (Bloom, 1964; Piaget, 1970), which uphold that, once individuals reach adulthood and have finished the critical growing periods of childhood and adolescence, they can no longer benefit significantly from further cognitive instruction given by the environment. Dubbed by Feuerstein (1969) and Feuerstein, Rand, Hoffman, and Miller (1980) as a “passive-accepting” view of individuals with ID, this perception echoes pessimism regarding such persons’ potential for additional significant progress and development in the cognitive domain or in their intellectual level during the remainder of their adulthood. Thus, if adults with ID are considered unable to assimilate any new educational material after the school years, then they would be seen as incapable of learning the necessary skills to participate meaningfully in decision making, vocational activities, leisure pursuits, social life, and living arrangements. The question at the heart of this book is: How, as a society, can we change these attitudes and perceptions, which can then hopefully be translated into positive action? It is time to change these concepts. This chapter presents an evidence-based theoretical approach that offers an optimistic view on adulthood and aging of individuals with ID, as described next.
The Compensation Age Theory
The Compensation Age Theory (CAT) framework (Lifshitz, 2015) for persons with ID proposes an optimistic evidence-based theoretical perspective regarding cognitive abilities during the adult years and even in the later years of the lifespan. Contrary to the “sooner the better” approach, the CAT envisions adulthood and even advanced adulthood not as a mere period of stability or preservation of cognitive skills that were acquired at “critical” younger ages, but rather as a time of continued cognitive development, intellectual growth, and neural sprouting. Furthermore, the CAT suggests that persons with ID can continue to develop and grow even at advanced ages (50–60 years). Furthermore, even when cognitive decline is actually observed, as a consequence of dementia for example (see Chap. 6), it is still possible to alter functioning and help learn new skills.
Specifically, the CAT framework (Lifshitz, 2015) proposes four assertions:

	1.When designing cognitive education for adults with ID or when researching them, participants’ chronological age (in years) should be emphasized, rather than focusing only on the more common alternative, mental age. The CAT asserts that in later years, there is compensation for the developmental delays experienced by individuals with ID in their early years.

 

	2.Cognitive processes of adults with ID can be improved if they are exposed to structured cognitively mediating interventions.

 

	3.Intelligence and cognitive skills and processes (e.g., memory, language, classification, reasoning) of adults with ID may continue to grow until their 50s, as a consequence of maturity and accumulating life experience.

 

	4.Cognitive functioning of adults with ID is determined not only by endogenous variables (like age, ID etiology, IQ level) but also by exogenous variables (such as lifestyle, participation in leisure activities).

 





Before elaborating further, this chapter first presents the fundamental theoretical, empirical, and practical roots of these CAT assertions.
Over the years, scientists in the field of ID have been especially preoccupied with several intriguing questions regarding cognitive trajectories over the lifespan of individuals with ID (Bayen et al., 2018; Fisher & Zeaman, 1970; Wiseman et al., 2015) as follows: How does intelligence grow and develop across the lifespan in the population with ID? When does intelligence reach its peak? Over what time duration does that peak intelligence level remain stable? Does intelligence or intellectual functioning decline with age, and, if so, when? Is the trajectory of cognitive decline in ID more accelerated than in typical development or does it stabilize like in the general population (Janicki & Jacobson, 1986; Mann, Yates, & Marcyniuk, 1984; Wisniewski, Dalton, McLachlan, Wen, & Wisniewski, 1985)?
In 1970, Fisher and Zeaman proposed three possible models of intelligence or cognitive trajectories in individuals with ID compared to the general population: the accelerated trajectory, the stable trajectory, and, finally, the continuous trajectory – which comprised the basis for the CAT. These three hypothesized models were based on traditional theories of intelligence development in the general population (Kaufman, 2001; Wechsler, 1955, 1981, 1991). According to these traditional models, general intellectual functioning (comprising the mean score for the crystallized and fluid intelligence2 domain scores) increases linearly up to the age of 20.
The trajectory for the typically developing population is presented in the top line of Fig. 1.1. As seen in the figure, for typical individuals, a linear increase during childhood and adolescence is typically followed by several decades of asymptote (stability) during adulthood, with cognitive decline beginning around the age of 60. The three possible models of cognitive trajectories that have been proposed for individuals with ID (Fisher & Zeaman, 1970) differ from the typical trajectory along three dimensions: (a) the age at which intelligence reaches its peak; (b) the length of the stability or asymptote period; and (c) the age of onset for decline (see Fig. 1.1).[image: ../images/427733_1_En_1_Chapter/427733_1_En_1_Fig1_HTML.png]
Fig. 1.1Intelligence and cognitive growth and decline over the lifespan in individuals with ID: Three possible trajectories in individuals with ID compared to the trajectory of the typically developing population (Fisher & Zeaman, 1970)


Accelerated Impairment Trajectory
In line with studies conducted up until the late 1980s, acceptance of the accelerated cognitive decline model for adults with ID was widespread, expressed as the accelerated trajectory. This model predicted that individuals with ID would already exhibit restrictions in their ability to develop their full potential of intelligence before their 20s. As seen on Fig. 1.1, according to this trajectory, intelligence was expected to reach its peak between the ages of 10 and 15 years. Thereafter, persons with ID were expected to exhibit asymptote, followed by very early onset of accelerated decline in their mid-30s or 40s (Wisniewski et al., 1985).
Although the accelerated model was proposed by Fisher and Zeaman in 1970, from a theoretical point of view it could be anchored in the cognitive reserve theory (Katzman, 1993; Stern, 2009, 2012; Stern et al., 2005). The concept of cognitive reserve has been proposed to account for individual differences in trajectories of cognitive health or rates of cognitive decline. It focuses on the idea of a compensatory mechanism that helps typically developing individuals to cope with pathological life events or situations such as brain damage or aging. Cognitive reserve is defined as the brain’s ability to optimize performance on cognitive tasks in pathological situations like brain injury or dementia, by differentially recruiting brain networks or through use of alternative strategies (Clare et al., 2017; Clare, McKenna, Mortimer, & Baddeley, 1993). Senescent change does in fact involve a struggle against brain damage or deterioration that requires the use of any remaining resources or reserves. Therefore, when gauging cognitive resilience in later adulthood, the efficiency of lingering compensatory resources can be a critical factor.
Individual differences in cognitive reserve may result from innate characteristics such as the person’s level of intelligence. However, reserve may also be modulated by life events such as educational or occupational experiences and participation in leisure activities (Scarmeas & Stern, 2003; Stern, 2012; Wilson & Bennett, 2005). Such lifestyle variables may exert their effects on risk by increasing the efficiency of neural networks and hence enhancing cognitive reserve, resulting in greater resilience against the effects of developing neuropathology.
By definition, individuals with ID exhibit lower intelligence, educational level, and occupational status and tend to participate in fewer intellectually stimulating leisure activities. Therefore, according to cognitive reserve theory, in ID populations, intelligence should peak earlier and cognitive decline should be more accelerated than in the general population.
Indeed, studies conducted in the 1960s, when the life expectancy of individuals with ID was shorter then nowadays (Penrose, 1949; Silverstein, 1966), supported the accelerated trajectory model, reporting an age-associated decline in episodic memory and new learning, with these individuals developing signs of dementia in their 30s, 40s, or thereabouts (Silverstein, 1966; White, 1969). Even toward the end of the twentieth century, researchers described adults with Down syndrome (the most common genetic cause of ID) as vulnerable to an early onset of cognitive decline around their 30s or 40s, leading to dementia (Chaney & Eyman, 2000; Eyman, Call, & White, 1991; Strauss & Zigman, 1996).

Stable Parallel Trajectory
As life expectancies among individuals with ID rose, the accelerated trajectory yielded to the parallel trajectory. This parallel model predicted that cognitive development in individuals with ID would resemble that of the general population – namely peaking in the 20s (albeit reaching lower intelligence levels than in the general population), followed by 40 years of asymptote, and with onset of decline around age 60. Considering that the population with ID exhibits a baseline IQ level that is two standard deviations below the norm for the general population, the two groups would be expected to demonstrate parallel trajectories (see ID group’s trajectory in Fig. 1.1, similar to but below that of the typically developing group).
The shift away from the accelerated trajectory toward the parallel one stemmed from research findings that called into question the applicability of cognitive reserve theory to individuals with ID (Oliver, Crayton, Holland, Hall, & Bradbury, 1998).
As stated, due to lower levels of intelligence and fewer opportunities for educational experiences and enriching leisure activities, it was expected that persons with ID, especially those with Down syndrome, would exhibit reduced cognitive reserve compared to the general population and, therefore, would be prone to greater risk and thus higher rates of dementia of the Alzheimer type with increasing age (Snowdon, Greiner, & Markesbery, 2000). However, not only did research reveal a lack of decline with age in cognitive skills among adults with ID of non-specific etiology and even among adults with Down syndrome (e.g., Zigman et al., 2004), but also researchers even found a lower rate of dementia among such individuals compared to the general population (e.g., Snowdon et al., 2000; Whalley et al., 2000).
For example, in 1995, the cumulative incidence of Alzheimer’s disease in the general non-ID population was estimated to be as high as 47% by age 70, increasing to 49% by age 90 (Hebert et al., 1995). Zigman, Schupf, Urv, Zigman, and Silverman (2002) found that the incidence of significant cognitive decline rose from less than 2% at age 50 to 52% at age 88 for adults with non-specific ID, whereas decline in adults with Down syndrome increased from less than 4% at age 50 to 67% by age 72. However, researchers asserted that these rates are below the estimates for the general population (Silverman, Zigman, Krinsky-Mchale, Ryan, & Schupf, 2013; Zigman et al., 2004). These lower-than-expected, or even equivalent, incidence rates of dementia or Alzheimer’s disease among adults with ID compared to the general population appear to refute the assertion of greater cognitive decline with age in populations with ID, whether with or without Down syndrome. Zigman et al. (2004) and Silverman et al. (2013) suggested that there is no evidence of elevated risk for dementia in this population.
Janicki and Jacobson (1986) assessed changes with age in sensory, physical, and cognitive abilities among 10,532 persons with ID born from 1890 to 1939. The tested cognitive abilities comprised reading, writing, numbers, and language. Contrary to the decline noted in health status with age, this study found stability in cognitive abilities between the ages of 45 to 70. However, the assessment consisted of a questionnaire tapping frequency of cognitive activity performance, without directly assessing levels of functioning in these cognitive areas.
Moreover, Facon (2008) provided further support for the stable parallelism of the ID trajectory to the general population trajectory by showing that adults with ID (ages 20–54 years) demonstrated a similar evolution of crystallized and fluid intelligence to that of the general population, with increasing age. Using the standard WAIS-R test of adult intelligence (Wechsler, 1989), both study groups revealed stability in the verbal scale (crystallized intelligence) as well as a decrease in the performance scale (fluid intelligence) from their 20s. Likewise, investigating specific cognitive abilities in short- and long-term verbal memory and visual-spatial organization in adults with ID (both with and without Down syndrome), Devenny, Hill, Patxot, Silverman, and Wisniewski (1992) reported similarities between adults with ID and the general population, in the stability of their scores up until their 50s.
Two case studies, providing considerable anecdotal evidence, have also pointed to cognitive stability even among older individuals with Down syndrome who, as stated above, were traditionally thought to be at highest risk for dementia of the Alzheimer type (Oliver et al., 1998). First, Chicoine and McGuire (1997, p. 477) described an 83-year-old woman with mosaic Down syndrome (characterized by unusual chromosomal changes – see Appendix 1.2) who demonstrated “no physical deterioration, memory and skill loss, with relatively good health all her life.” Likewise, Krinsky-McHale et al. (2008) reported successful aging in a 70-year-old man with Down syndrome, without decline in episodic memory or daily living skills.

Continuous Compensatory Trajectory
In contrast to the prior two trajectories, the continuous compensatory model postulated that while intelligence in the general population grows linearly up to the age of 20, individuals with ID may continue to grow cognitively in later years (Fisher & Zeaman, 1970). The key to this model is the notion of compensation later in life for the earlier delays in development experienced by persons with ID. Thus, this third trajectory was unique in its speculation of an extended duration of cognitive growth in individuals with ID, as distinguishable from their periods of cognitive stability and decline. As seen in Fig. 1.1, this growth period in persons with ID may conceivably be longer and slower (less steep) compared to the general population, possibly continuing until reaching its peak in mid-adulthood, in their late 40s (rather than in the 20s as in typical development). Then, regarding decline, this model posits a similar onset and parallel slope of decline in comparison to the general population. In other words, persons with ID may be expected to resemble the general population by exhibiting a plateau in their intelligence between the ages of 50 and 60, followed by cognitive decline.
In sum, according to the continuous compensation trajectory, individuals with ID will have a different starting point, two standard deviations below their typical peers, along with a different pattern of cognitive growth until their 40s–50s, when the two groups will start to show a parallel pattern of cognitive stability up through their 50s–60s, followed by a parallel decline starting in their 60s. The continuous trajectory model proposed by Fisher and Zeaman (1970) was barely examined empirically until much more recently in the context of studies investigating the impact of age on cognitive functioning among adults with ID, which led to the development of the CAT theory. Furthermore, the continuous or compensation models raised another question: Is it possible to alter the cognitive ability of adults with ID beyond the age of 40–50, even at advanced ages?
To support the continuous trajectory, studies that have demonstrated cognitive growth in individuals with ID during adulthood across a wide range of ID severity levels are presented below. The studies are organized according to the leading ID scholar Carl Haywood’s transactional perspective of human ability, which he developed in the search for a theory that would explain the nature of ID phenomena (previously termed “mental retardation” – see Appendix 1.1). Thus, before presenting the research on adults’ cognitive growth, this transactional model is next described.

Intelligence, Cognitive Processes, and Motivation: The Tripartite Transactional Perspective for Assessing Human Ability and ID
Haywood (1998, 2006), Haywood, Tzuriel, and Vaught (1992) asserted that intelligence – assessed by measurements of both IQ and adaptive behavior (the two main components that comprised definitions of ID over the years, Heber, 1964) – cannot solely explain the individual differences in learning and abilities that are manifested by persons with ID. Moreover, Haywood (1998, 2006) claimed that IQ alone cannot explain the individual differences in learning ability demonstrated by the typically developing population. Namely, some persons considered to be high in intelligence nonetheless perform poorly on learning tasks or problem-solving tasks, whereas some persons considered as having low intelligence perform better than expected. For example, the correlation between school achievement and IQ is only .70, leaving ample variance in school achievement unexplained (e.g., see Anastasi, 1965). Back to ID phenomena, many persons with ID perform better in social and everyday activity domains than the levels that would be predicted by their IQ scores (Mercer, 1965, 1970). As a consequence, in his transactional theory, Haywood (1998, 2006) distinguished between three constructs underlying human ability, which are interconnected and influence one another: intelligence, cognitive processes, and motivation.
Intelligence
According to Haywood, intelligence refers to several clusters of abilities that are primarily (although not entirely) genetically determined and are measured by psychometric tests. As described above, there are several models of intelligence such as the distinction between crystallized and fluid intelligence (Horn & Cattell, 1967; Kaufman, 2001). According to Haywood, intelligence is seen as largely genetically determined, with opportunity for only modest modifiability through experience. Although considered largely polygenic in origin, intelligence is multi-determined; thus, its ontogenetic expression may be influenced, especially early in life, by the quality, intensity, timing, and duration of experience, which exerts its effects through direct action on the morphology of the nervous system itself. Thus defined, intelligence is essentially a biological characteristic (Haywood, 2006). However, according to Haywood (1998, 2006), individual differences in people’s personal intellectual developmental trajectory are not only products of genetic endowment (genetically determined individual traits) but are also a result of engagement in a series of “transactions” with environmental circumstances. Yet, even if genetically determined intelligence can be modified, great efforts are needed, especially in early stages of life, via the quality, intensity, timing, and duration of experience (Haywood, 2006; Haywood et al., 1992).

Cognitive Processes
However, intelligence is not sufficient to explain individual differences in the efficacy of human thoughts, perceptions, learning, problem solving, and social interaction. There are sets of “cognitive structures or processes” – certain modes of logical perception, thinking, learning, and problem solving – that must be acquired in order to internalize learning and to be effective in academic and social learning. Haywood (1989, 1998, 2006) pointed to several fundamental universal cognitive processes such as Piaget’s criteria of concrete operations including comparison, categorization, classification, class inclusion, seriation, quantitative and spatial relations, and some of the transitive relations skills.
Cognitive processes can be taught and acquired through learning, mediation, and the interaction of the individual with the environment. Feuerstein and his colleagues (Deutsch, 2003; Feuerstein, 2003; Feuerstein & Rand, 1974; Feuerstein et al., 1980; Haywood, 1989; Karpov, 2003; Tzuriel, 2013) made a distinction between two types of mechanisms by which cognitive processes can be acquired: “mediated learning experience” and “direct exposure to stimuli.” Mediated learning experience occurs when the environment is interpreted for an individual by a mediator who actively structures meaningful components of that environment, as well as components of past and future experiences. Direct exposure or direct experience is characterized by learning as a consequence of unmediated encounters with stimuli in the environment as a consequence of maturity, reflecting cumulative life experience. Both Feuerstein and Tzuriel emphasized the reciprocal relationship between the two learning modalities. The more learners experience mediated learning interactions during the school years, the more they will be able to learn from direct experiences in adulthood (Tzuriel, 2013).

Task-Intrinsic Motivation
As stated, the intelligence—cognition interaction is also insufficient for efficient learning. Motivation, especially task-intrinsic motivation, is the third important component in the transactional perspective (Haywood, 2006; Haywood et al., 1992). Intrinsic motivation is the motivation that is, as Hunt (1963, p. 35) observed, “inherent in information processing and action.” It is the motivation to behave, to take in and act upon information, to learn, and to solve problems – all for the sake of doing so and with no reward other than the satisfaction of doing so (Haywood, 2006).
Hence, the transactional relations occurring among these three components – intelligence, cognitive processes, and motivation, principally task-intrinsic motivation – are considered to explain the variability in behavior and development of human ability as well as the nature of ID phenomena. All three components are dynamic and transactional. Cognition and motivation are constantly changing quantities and qualities whose relations to each other and to intelligence shift with each quantitative change. Motivation and cognition thus each facilitate the development of the other, and their interrelations create qualitative changes in their transactional relations. According to Haywood (2006), this tripartite conception encompasses phenomena that intelligence alone cannot explain and integrates those phenomena into a comprehensive scheme. “Although cognition and motivation are not themselves directly observable, they are no less so than is intelligence. In fact, all three must be inferred from their presumed effects upon other phenomena that are more directly observable, especially the behavior of persons who are thought to vary in intelligence, cognition, and/or motivation” (Haywood, 2006, p. 22). In order to evaluate the potential of the individual, all three of these concepts should be assessed together with respect to their transactional effects upon each other.
The upcoming sections present empirical studies demonstrating improvements in cognitive processes, intrinsic motivation, and intelligence among adults with ID as a result of exposure to each of the two types of mechanisms for learning: mediated learning experience and direct exposure to stimuli.

Empirical Studies on Cognitive Growth in Adults with ID as a Consequence of Mediated Learning
In line with the afore-described continuous trajectory, the research studies reviewed below revealed cognitive growth in individuals with ID during adulthood, spanning adults with mild and moderate ID as well as adults with severe and profound ID.
Mediated Learning in Adults with Mild and Moderate ID
Some research studies have implied that even older adults with ID are accessible to change when exposed to direct mediation and can acquire new specific knowledge and new decision-making ability regarding their lives even at advanced ages.

Preparation Towards Aging Study
Heller, Miller, Hsieh, and Sterns (2000) designed a special curriculum – the person-centered Later-Life Planning Program (LLPP) – aimed at preparing older adults with ID for aging processes. As will be shown more broadly in Chap. 5, older adults with ID face declines in their health and their ADL (activities of daily living) skills as well as frequent environmental changes due to the loss of aging family caretakers. However, persons with ID are rarely informed or aware of how their lives may change as they age in terms of their health, work, leisure, and place of residence (Janicki, 1992; Mahon, Mactavish, Mahon, & Searle, 1995). In addition, opportunities for these individuals to participate in making decisions and choices that affect their lives as they age are often limited.
Heller et al. (2000) investigated the effectiveness of an LLPP-based intervention for 38 persons with ID (with and without Down syndrome) ages 35–84, in comparison to a control group of 22 adults matched for chronological age who were not exposed to the intervention. The LLPP program topics provided information and knowledge relevant to multiple life domains including work and retirement, health and wellness, residential living arrangements, and leisure/recreation (Sutton, Heller, Sterns, Factor, & Miklos, 1994). In addition, each topic addressed participants’ awareness of their rights, obligations, and opportunities for making choices about later-life issues. Results, assessed 10 months following the intervention, indicated that the intervention group had gained more knowledge of concepts in the curriculum and had made more choices over time than the control group.
In 2006, van Laake employed the LLPP for adults with mild and moderate ID (ages 40–89) in the Netherlands. Van Laake found improvement in participants’ knowledge about aging and increases in choice making among these adults with ID (for more details, see Chap. 5), thus corroborating the earlier study showing that adults with mild and moderate ID are accessible to cognitive change following intervention, even at advanced ages.
The LLPP intervention programs focused on imparting a particular set of new content knowledge on aging and life skills with regard to decision-making. As seen next, research has also demonstrated that interventions oriented explicitly toward cognitive process training can specifically enhance the intellectual abilities of persons with ID during the adult years, beyond the supposedly “critical” time period for cognitive growth.

Instrumental Enrichment Study
 Lifshitz and Rand (1999) examined the effects of a cognitive intervention program for adults with ID. This intervention was anchored in the theory of structural cognitive modifiability, the active modifying approach, and the mediated learning experience, which were constructs developed by Reuven Feuerstein and his colleagues in the mid-1970s (Feuerstein & Rand, 1974; Feuerstein et al., 1980). The basic assumption underlying these theories was that, by nature, the human organism is a system that is open to its environment and accessible to change, even in the presence of three formidable obstacles usually believed to prevent change in persons with ID, namely: age, disorder etiology, and disorder severity (Feuerstein & Rand, 1974; Feuerstein, Rand, & Feuerstein, 2006; Feuerstein et al., 1980). Although these theories emphasized the role of mediated learning experiences – where participants receive intervention mediated by professionals to help them learn targeted skills – as the crucial factor enabling human cognitive change despite endogenous limitations, at that time Feuerstein and his colleagues’ work had focused mainly on younger ages. Among the first to initiate early research examining Feuerstein’s claims, the Lifshitz and Rand (1999) study was able to support cognitive change in individuals with ID during the supposedly stable or even stagnant period of adulthood.
The original sample receiving the cognitive mediation form of intervention (Lifshitz & Rand, 1999) included 71 adults with ID in three chronological-age cohorts in two residential institutional settings: young adults (20–35 years), middle-aged (36–50 years), and older (50–70 years). Four central mediation strategies deriving from Feuerstein et al.’s (1980) Instrumental Enrichment Program were utilized in the 1.5-year intervention (conducted 3 h per week by special education teachers): comparison and categorization (mediating crystallized intelligence) and time and space relations (mediating fluid intelligence). Transfer effects were examined in reference to three types of thinking noted in Glanz’s (1989) triadic model – logical, predictive, and insightful thinking – which were not directly trained (see Fig. 1.2). Findings revealed improvements in all three types of untrained thinking from pretests (administered twice, 2 mo. apart, before training) to posttests (administered twice, 2 mo. apart, after intervention) among all three age cohorts (Lifshitz & Rand, 1999).[image: ../images/427733_1_En_1_Chapter/427733_1_En_1_Fig2_HTML.png]
Fig. 1.2“Instrumental enrichment” mediated learning intervention research (Lifshitz & Rand, 1999; Lifshitz & Tzuriel, 2004): Transfer effects to three untrained types of thinking – logical (reversal, verbal, and abstraction tests), predictive (maze test), and insightful (dolls and children tests) –examined longitudinally at five intervals



Durability Study
Three years later, Lifshitz and Tzuriel (2004) followed up on a subset of 21 adults ages 30–59 who had participated in the original study (Lifshitz & Rand, 1999). As seen in Fig. 1.2, these 21 adults with ID maintained their cognitive achievements in the three types of thinking 3 years after the intervention, revealing a durability effect. Long-term maintenance of thinking skills long after terminating the intervention was evident even in participants with ID at advanced ages like 62, 65, and 70 years of age.
This maintenance of cognitive achievements was particularly meaningful because the professional literature at the time included claims that individuals with ID function poorly in tasks requiring memory, especially over the long term (Belmont & Butterfield, 1977; Butterfield & Ferretti, 1987; Luftig, 1987) and that they are extremely poor at organizing material for later recall from long-term memory (Bray, 1979; Bray, Hersh, & Turner, 1985; Spitz, 1973). As Luftig (1987, p. 42) pointed out: “We cannot expect mentally retarded students to learn such organization incidentally.” Yet, the outcomes of the Lifshitz and Tzuriel (2004) study showed that mediated learning methods contributed to these adults’ assimilation of the cognitive processes that were acquired during the intervention, which could be transferred to much more complex tasks and were maintained years later.

Analogical Reasoning Study
To further understanding of the potential compensatory effects of chronological age on mediated cognitive learning across the lifespan, Lifshitz, Tzuriel, and Weiss (2005) compared the effectiveness of training on adults versus adolescents with ID. This study examined the training effects of a dynamic procedure for solving analogical problems using the Conceptual and Perceptual Analogical Modifiability test (Tzuriel & Galinka, 2000), to compare 23 adolescents ages 13–21 versus 25 adults ages 25–66 with ID (IQ = 40–70). No baseline differences emerged between the groups before training; however, the adult group scored significantly higher than the adolescent group after training (see Fig. 1.3). These findings indicated that adults gained more from the mediated learning experience than adolescents, thereby indicating that life experience and maturity helped adults with ID to benefit more from mediation then did adolescents.[image: ../images/427733_1_En_1_Chapter/427733_1_En_1_Fig3_HTML.png]
Fig. 1.3Analogical reasoning mediated learning intervention study (Lifshitz et al., 2005): Gains in conceptual and perceptual analogical reasoning from pretest to posttest in adolescents and adults with ID



Mediated Learning in Adults with Severe and Profound ID
While the intervention studies reviewed above were conducted to investigate adults with mild and moderate levels of ID, the following research examined the ability for mediated basic cognitive processes among adults with ID at the severe and profound levels. The tasks in the following studies required basic cognitive processes such as sequential planning, organization, making choices, solving problems, etc. Restaurant purchases: Cooper and Browder (1998) reported that such adults were able to improve their ability to make purchases in fast-food restaurants, which required complex cognitive skills such as managing a purchasing conversational exchange, rudimentary math computation, and money comprehension. Word-sign reading: Browder and Bambara (2000) taught adult participants with severe ID to read word signs such as service words, words related to meals, and so forth. Bidwell and Rehfeldt (2004) succeeded in improving the adaptive behavior skills of participants with severe ID such as making and serving coffee as well as vocational skills such as constructing shipping boxes. Choice-making ability: Browder, Cooper, and Lim (1998) as well as Nozaki and Mochizuki (1995) succeeded in imparting choice-making ability to adults with severe ID regarding leisure activity preferences as well as setting preferences (integrated versus segregated facility). Metacognition ability: Moren and Saldana (2005) even reported using a computer-assisted program to enhance metacognition in adults with severe ID. Arithmetic skills and temporal concepts: Lifshitz, Klein, and Fridel Cohen’s (2010) mediated learning intervention targeting adults ages 25–45 with severe and profound ID showed that the intervention group (n = 19) even improved their arithmetic skills and temporal concepts (see Fig. 1.4), as well as sequential memory of two digits, whereas the untrained control group (n = 13) did not. Overall, all these studies suggest that appropriate environmental conditions and systematic interventions may enable even those individuals with severe and profound levels of ID to acquire new cognitive skills well into the adulthood years, despite those abilities’ previous absence from these individuals’ behavioral repertoire.[image: ../images/427733_1_En_1_Chapter/427733_1_En_1_Fig4_HTML.png]
Fig. 1.4Mediated learning intervention study for adults with severe and profound ID (Lifshitz et al., 2010): Differences between experimental and control groups’ mediated learning of arithmetic skills and time concepts



In sum, the empirical studies reviewed above demonstrated that mediated learning experiences and interventions can lead to intellectual growth and to improved performance on cognitive tasks among diverse adults with ID – those with and without Down syndrome and those with varying severity levels of disability. Research showed that purposeful interventions for adults with ID can lead to gains in knowledge acquisition about life periods and skill acquisition for decision making (Browder et al., 1998; Heller et al., 2000; Nozaki & Mochizuki, 1995; van Laake, 2006) as well as improvement in high-order cognitive process tasks such as verbal abstraction, orientation in space (Lifshitz & Rand, 1999), analogical reasoning (Lifshitz, Weiss, Tzuriel, & Tzemach, 2011), arithmetic skills, orientation in time, and sequential number memory (Lifshitz et al., 2010). Importantly, such new cognitive achievements obtained by adults with ID revealed a durability effect, showing maintenance of these gains achieved during adulthood (e.g., Lifshitz & Tzuriel, 2004). Altogether, these intervention studies appeared to yield a consistent body of findings supporting the major tenet underlying the development of the CAT theory – positing the compensatory role of chronological age in adulthood with ID.
Summary of Empirical Findings on Mediated Learning in Adults with ID

	Adults with ID can acquire new knowledge even at advanced ages (20–70 years old)

	Adults with ID can acquire high-order cognitive processes

	Adults with ID gained more from mediation than adolescents with ID

	Adults with severe/profound ID can be modified even till their late 50s






Empirical Studies on Cognitive Growth with Increasing Chronological Age in Adults with ID as a Consequence of Direct Exposure During Life Experience
The studies reviewed above indicated that structured, deliberate interventions could contribute to improvement of cognitive process among adults with ID, even those with severe and profound ID and those at older ages. Yet, are deliberate mediated learning experiences necessary in order for adults with ID to absorb novel information or cognitive process? Or can life experiences or direct exposure to stimuli also be effective means for learning? Considering the paucity of research on adults in this regard, the next section first reviews chronological age effects for younger individuals with ID before discussing growth as a result of direct experience learning in ID during the adulthood period.
The Effect of Chronological Age (Beyond Mental Age) Before Adulthood in ID
It is noteworthy that several research studies have demonstrated the possible impact of age and life maturation on cognitive functioning among individuals with ID at younger ages. For example, in the late 1990s, Facon and Facon-Bollengier had already made assertions about the influence of chronological age on crystallized and fluid intelligence in individuals with ID, although their focus had been on children and adolescents ages 6–18 years. Facon and Facon-Bollengier (1997) examined the effect of chronological age on a battery measuring crystallized intelligence among children ages 6–12 years and among adolescents 14–18 years with ID. Stepwise regression analysis showed that chronological age explained 28% of the variance in these participants’ intelligence scores (using the Peabody Picture Vocabulary Test, Dunn & Dunn, 1981). In another study with the same ages, Facon and Facon-Bollengier (1999) showed that the fluid intelligence factor and chronological age explained an important portion of variance in the crystallized intelligence factor scores (43% and 21%, respectively) among children and adolescents with ID. According to Facon and Facon-Bollengier (1999), this finding supported their hypothesis that experiences related to chronological age exert a significant effect on the crystallized component of intelligence in persons with ID. The authors suggested that lifelong experiences may aid people with ID to succeed better in some cognitive tasks, which in turn may partly determine their intellectual functioning (see Appendix 1.1).
Additional support for the role played by maturation (as a consequence of chronological age) on the cognitive ability of individuals with ID also emerged in memory studies comparing matched samples with and without ID. When children or adolescents with ID were matched to peers with typical development according to chronological age, the latter outperformed the former, a finding which is self-explanatory (e.g., Carlin, Soraci, Dennis, Chechile, & Loiselle, 2001). However, when the groups were matched according to mental age, the performance of individuals with ID was equal or sometimes better compared to their controls. For example, when adolescents with ID were matched to younger children with typical development who had the same mental age, older age apparently afforded the former group an advantage (Carlin et al., 2001). A similar advantage was demonstrated in memory studies for younger participants, when Carlesimo, Marotta, and Vicari (1997) examined explicit recall of semantic words among adolescents with non-specific ID versus younger typically developing children with the same mental age. The authors attributed this advantage to the ID group’s older chronological age, with its accompanying higher level of personal autonomy, more years of schooling, and greater life experience, which may well account for the older group’s more efficient utilization of semantic strategies for word-learning tasks.
These empirical studies on younger individuals with ID suggested that the life experiences and spontaneous learning accompanying maturation can enhance cognitive development in areas such as the crystallized component of intelligence (Facon & Facon-Bollengier, 1999) and the explicit recall of semantic words (Carlesimo et al., 1997). However, would such unmediated learning experiences during adulthood likewise lead to growth of cognition and intelligence among adults with ID as a mere result of direct exposure to stimuli rather than via mediated learning?

The Effect of Chronological Age (Beyond Mental Age) During Adulthood in ID
Although some scholars (e.g., Gunzburg, 1968) suggested that the maturity and life experiences of adult and elderly persons with ID could help them acquire previously lacking basic adaptive behavior skills connected to daily functioning (e.g., self-help, dressing, motor skills), or previously lacking cognitive skills (Luftig, 1987, although he did not use empirical testing), these scholars did not include higher order cognitive tasks among the types of outcomes that they identified in adults with ID as a consequence of direct experiential learning. Hemming, Lavender, and Pill (1990) supported this claim, demonstrating improvement in adaptive behavior skills that included functional cognitive skills such as reading, basic math skills, and time comprehension among adults with ID ages 30–50 years as a consequence of their moving from large institutions to small residential settings in the community.
Working memory is assumed to be a limited capacity system for maintaining and manipulating information that underpins the capacity for complex thought and learning (Baddeley, 2007; Baddeley & Hitch, 1974). Numminen, Service, and Ruoppila (2002) compared adults with ID (mean age: 49.88 years) to typically developing children (mean age: 5.50 years) who were matched for fluid intelligence level using Raven’s (1956) Coloured Progressive Matrices. The typical children outperformed the adults with ID on phonological and visuospatial working memory tasks, and the two groups performed equally in digit span tasks, suggesting both groups’ equal storage capacity for the phonological loop (the part of working memory that handles short-term verbal and auditory information) as well as for executive functions. However, the adults with ID outperformed the children in four knowledge-based tasks (e.g., reading, writing, math skills, and vocabulary). Thus, the superiority of adults with ID was expressed in crystallized skills. As stated, crystallized skills are culture dependent and develop as a consequence of maturity and life experience. On the contrary, the superiority of the typical children was expressed in fluid skills, which are independent of prior knowledge (Numminen et al., 2002).
In another study, Cherry, Applegate, and Reese (2002) compared the long-term memory performance of adults with ID (ages 34–54 years) versus typically developing adults with the same chronological age on recall and recognition tests administered in pictorial and verbal modalities. Interestingly, while both groups exhibited the expected pictorial superiority effect (Paivio, 1971, 1991), the findings indicated better performance by adults with ID compared to their typical counterparts, implicating the effect of older chronological age on memory, even in adults with ID up to their 50s. Cherry et al. (2002) concluded that people with ID have the same propensity to retain and remember pictorial information as the typical population.
In contrast to these reviewed cross-sectional studies, Hawkins, Eklund, James, and Foose (2003) conducted a 10-year longitudinal study among adults with Down syndrome ages 31–56 years. The assessment tools were derived from the Woodcock–Johnson Tests of Cognitive Ability – Revised (Woodcock & Mather, 1989). Although participants’ memory of sentences and names (a fluid short-term memory measure) declined with increasing age, the findings indicated that performance on the picture vocabulary measure (of crystallized acculturated knowledge) increased over time.
Studies have also demonstrated greater cognitive growth among adults with ID compared to adolescents with ID, not as a product of any cognitive intervention but rather as a result of life experiences occurring between the adolescent and adult time periods. The next studies deal with the acquisition of cognitive religious concepts and the growth in intelligence and memory among participants with ID from adolescence to adulthood.

Growth in Cognitive Religious Concepts from Adolescence to Adulthood
To examine a different perspective on the role played by chronological age for cognitive functioning, Lifshitz and Katz (2009) compared Jewish adolescents with ID ages 13–21 years versus Jewish adults with ID ages 30–60 years (IQ = 40–70) to determine their comprehension of four religious cognitive concepts: God, heavenly recompense (reward/punishment), divine providence (sense of God’s presence in everyday life), and the efficacy of prayer. As seen in Fig. 1.5, adults scored significantly higher than adolescents on the cognitive concepts of prayer efficacy and divine providence. Regression analysis, with participants’ chronological age and IQ as independent variables and with the four religious cognitive domains as dependent variables, indicated that IQ contributed to the explained variance of the religious cognitive components for the adolescents, whereas chronological age contributed to the explained variance of the cognitive components for the adults. In other words, the effect of chronological age was more prominent in adulthood. This finding supported the claim that chronological age plays an important role in determining the cognitive functioning of individuals with ID mainly in adulthood.[image: ../images/427733_1_En_1_Chapter/427733_1_En_1_Fig5_HTML.png]
Fig. 1.5Direct learning of religious cognitive concepts study (Lifshitz & Katz, 2009): Differences between adolescents and adults with ID



Growth in Crystallized and Fluid Intelligence from Adolescence to Adulthood in Non-specific ID
Chen, Lifshitz, and Vakil (2017) examined the trajectories of intelligence in individuals with non-specific ID (IQ = 50–70) compared to typically developing controls (IQ = 85–115) in four age cohorts: young adolescents (10–16 years), older adolescents (17–21), young adults (23–29), and adults (31–40). The goal was to determine whether participants would demonstrate an accelerated vs. a stable parallel vs. a continuous compensatory cognitive trajectory, as described above (Fisher & Zeaman, 1970).
This study utilized the Horn and Cattell (1967) distinction between crystallized and fluid intelligence, as redefined by McGrew (2009). Thus, crystallized intelligence was defined as “a person’s acquired knowledge of the language, information and concepts of a specific culture,” while fluid intelligence was defined as “the use of deliberate and controlled mental operations to solve novel problems that cannot be performed automatically” (McGrew, 2009, p. 5). Fluid intelligence is also associated with frontal executive function (Kaufman, 2001), working memory, analogies, and metaphor understanding. In the general population, fluid intelligence is a “vulnerable” ability, peaking in the early 20s and then declining (Kaufman, 2001). The crystallized and fluid tests used in this study can be regarded as markers for these constructs, as follows. Crystallized intelligence was assessed using Vocabulary and Similarities subtests (WAIS-IIIHEB, Wechsler, 2001) and a verbal fluency measure (Kavé, 2005). Fluid intelligence was assessed using Block Design (WAIS-IIIHEB, Wechsler, 2001) and the Raven Matrices (Raven, Court, & Raven, 1983).
This study’s findings (Chen et al., 2017) demonstrated a continuous growth trajectory in the adults with non-specific ID for all four intelligence tests (notwithstanding the obvious differences in basic IQ levels between the ID and non-ID groups). In both the ID and the control groups, adults (ages 23–29, 31–40) significantly outperformed adolescents (ages 17–21) on the crystallized intelligence measures (see Fig. 1.6), with parallel growth trajectories emerging between the ID and typical groups. These findings correlate with findings from other research conducted in typical populations (Kaufman, 2001; McArdle, 2009), which demonstrated an increase in crystallized intelligence in the typical population even at advanced ages.
The fluid intelligence trajectory was related to type of test (see Fig. 1.6). For both ID and typical groups, the adults (ages 23–29, 31–40) demonstrated significantly higher scores than the adolescents (ages 17–21) on the Raven measure (assessing the ability to form comparisons, deduce relationships and correlates, and reason by analogy). Yet, intriguing findings emerged for the nonverbal Block Design test, which taps spatial visualization ability and motor skills, where a different trajectory pattern emerged between the ID and non-ID adult groups. On this test, among those with typical development, a decline in performance was noted from older adolescence (ages 17–21) to adulthood (23–29). In contrast, the adults with ID showed a continuous growth trajectory from older adolescence to adulthood on this fluid intelligence test.[image: ../images/427733_1_En_1_Chapter/427733_1_En_1_Fig6_HTML.png]
Fig. 1.6Trajectories of crystallized and fluid intelligence from adolescence to adulthood, among individuals with typical development and individuals with non-specific ID



Growth in Crystallized and Fluid Intelligence from Adolescence to Adulthood in Down Syndrome
Similarly to the prior study, Lifshitz, Bustan, and Shnitzer-Meirovich (2018) recently examined the trajectories of crystallized and fluid intelligence specifically in adolescents (16–21) and adults (30–45) with Down syndrome, without a control group for comparison (see Fig. 1.7). Prior research from the 1980s and 1990s among adults with Down syndrome had demonstrated a 17–29% decline in crystallized intelligence from age 20 to 49, whereas the decline in fluid intelligence measures varied by half an IQ point per year between ages 20 and 25 (Carr, 2005). Interestingly, the recent Lifshitz et al. (2018) study yielded the same results for Down syndrome as found earlier for non-specific ID (Chen et al., 2017) using the same intelligence tests to examine the cognitive trajectory. Regarding the Down syndrome sample (see Fig. 1.7), outcomes for crystallized intelligence demonstrated higher Vocabulary and Similarities scores in the 30–45 age cohort than the 16–21 age cohort. Likewise, for fluid intelligence, the Raven and Block Design scores were significantly higher in the 30–45 age cohort compared to the 16–21 age cohort.
[image: ../images/427733_1_En_1_Chapter/427733_1_En_1_Fig7_HTML.png]
Fig. 1.7Trajectories of crystallized and fluid intelligence from adolescence to adulthood, among individuals with Down syndrome




Growth in Working Memory from Adolescence to Adulthood
The same age trends were found in working memory tasks. Lifshitz, Kilberg, and Shnitzer-Meirovich (2018) recently examined the trajectories of working memory in adolescents (16–21) and adults (30–45) with non-specific ID and with Down syndrome. The findings indicated that the adults’ scores were significantly higher than the adolescents’ in the phonological loop and verbal executive function tests (but not for the visual spatial sketchpad). Thus, these phonological and verbal tasks resemble crystallized intelligence, which develops as a result of maturity and environmental experiences.

Growth in Task-Intrinsic Motivation Among Adults with ID
Craik and his colleagues (Craik, 2010; Craik & Lockhart, 1972; Craik & Tulving, 1975) claimed that the efficacy of intervention programs is determined by the depth of processing, shown in multiple manipulations of the information and various levels of mediation. These researchers believed that deep processing requires the recruitment of higher order cognitive abilities, leads to better storage of information, and leaves stronger traces in memory. Shallow processing, in contrast, recruits lower cognitive abilities, leading to greater fragility of the memory traces. In line with Haywood (2006), deep processing was found to be related to intrinsic motivation (Vansteenkiste, Simons, Lens, Sheldon, & Deci, 2004). High-level deep-processing tasks are more challenging, and the reward is inherent in the tasks themselves.
Even among individuals with ID, deep processing was found to help learners perform better in memory tasks such as free recall, recognition (Soraci et al., 1999), and analogy solving (Lifshitz et al., 2011). Shnitzer-Meirovich, Lifshitz, and Mashal (2018) examined the effectiveness of deep and shallow intervention programs in the acquisition of visual metaphor comprehension in individuals with non-specific ID (ages 15–59, n = 53) and individuals with Down syndrome (ages 15–52, n = 50), divided evenly into two intervention groups. The shallow intervention program (n = 22) involved a rehearsal procedure for memorizing a metaphorical relationship between pairs of pictures. In this procedure, the experimenter described the metaphorical connection between pairs of pictures with a phrase, and the participants were asked to repeat the phrase three times. The deep intervention program (n = 23) was based on a dynamic assessment model for enhancing analogical thinking. This procedure included the model’s four analogical components (Sternberg, 1977) – encoding, inference, mapping, and application – as well as three levels of mediation in each of the four components that were used in Lifshitz et al. (2011) study: focusing by using leading questions, focusing by using misleading questions, and summarizing. In this procedure, the experimenter did not reveal the metaphorical connection between the pairs of pictures but rather led the participants explicitly to construct the metaphorical connections themselves. Visual metaphor comprehension was measured by the construction of a metaphorical connection between pairs of pictures.
The results indicated that both etiology groups exhibited poor understanding of visual metaphors before the intervention. Significant improvement was observed in both interventions and both etiology groups. However, greater improvement in solving the metaphors was demonstrated among individuals who underwent the deep processing. Moreover, the latter procedure led to greater generalization ability, helping the deep processors to generate ideas for possible connections between pairs of pictures by enabling them to focus on the relevant details in the pictures and ignore irrelevant ones. The deep processing procedure helped participants with ID to use the strategy they had acquired to find new connections between components of picture pairs (Lanfranchi, Baddeley, Gathercole, & Vianello, 2012; Paour, 1992).
In a recent study, de Graaf, Levine, Goldstein, and Skotko (2019) conducted a survey of 2600 families in the USA and the Netherlands having a child with Down syndrome between the ages of 5 to 40 years. Parents were asked to rank their child’s functional abilities in several adaptive behavior domains (walking, eating, speaking, grooming/personal hygiene, reading, writing, preparing meals, working at a job, traveling independently, and living independently). The survey results relating to the cognitive domain showed that a substantial proportion of adults with Down syndrome could read and write reasonably well by ages 21–30 (Reading: 48% of US adults and 63% of Dutch adults; Writing: 37% of US adults and 52% of Dutch adults). As for meal preparation, for example, 45% of US adults and 30% of Dutch adults with Down syndrome prepared their own meals by age 31. The authors concluded: “Contrary to some public beliefs, people with Down syndrome never stop learning, and functional skills can still be attained and improved well into adulthood” (McGreevey, 2019).
In sum, the empirical outcomes of these last reviewed studies showed that direct learning from life experiences can lead to growth and development among adults with ID, with and without Down syndrome, in high-order religious cognitive concepts (Lifshitz & Katz, 2009) and even in tests of crystallized and fluid intelligence (Chen et al., 2017; Lifshitz et al., 2018).

Summary of Empirical Findings on Direct Exposure or Direct Experience in ID

	Adults with ID score higher than adolescents with ID on cognitive processes

	A continuous growth trajectory in intelligence is shown from adolescence to adulthood






Empirical Neuroscience Studies
The notion of cognitive growth in adulthood has also been supported by innovative research in genetic and brain science. Adults with Down syndrome have been documented as prone to developing Alzheimer disease pathology progressively with age (Janicki & Dalton, 2000; Oliver et al., 1998). However, other studies have indicated that clinical signs of dementia in Down syndrome are delayed by at least 10 years after the first neurological signs of disease (Ghezzo et al., 2014; Head, Lott, Patterson, Doran, & Haier, 2007; Karmiloff-Smith et al., 2016). Furthermore, studies have reported a subset of adults with Down syndrome who do not exhibit dementia at any age (Devenny et al., 1992; Zigman et al., 2004). While virtually all adults with Down syndrome over 40 showed significant neuropathology typifying dementia (Devenny et al., 1992), there is a lack of concordance in the onset age for dementia in this etiology. Analyzing brain imaging and genetic data in individuals with Down syndrome prior to their development of dementia, Head et al. (2007) suggested that compensatory events may be of particular relevance for this etiology group. Based on fMRI as well as positron emission tomography (PET) scans, these researchers observed compensatory increases in the metabolic rate in vulnerable brain regions. What is their explanation for this intriguing phenomenon?
According to Head et al. (2007), the genes that are overexpressed in Down syndrome (APP, DSCAM, MNB/DYRK1A, RCAN1) produce proteins that are critical for neuron and synapse growth and maintenance, thereby providing further evidence for this population’s brain activation of plasticity mechanisms. Although these genes may indeed lead to developmental cognitive deficits, paradoxically, with aging, these same genes may participate in molecular cascades supporting neuronal compensation. Moreover, based on work in rodent models and canine models of the human aging brain, Head et al. (2007) suggested that use of behavioral enrichment (including physical exercise) may have a significant impact on healthy brain aging in persons with Down syndrome. To be noted, in Herault et al.’s (2017) recent review of new advancements in the development and application of rodent models for Down syndrome over the last 15 years, their conclusions coincided with those of Head et al. (2007).
As mentioned, it is evident that individuals with Down syndrome over the age of 40 show evidence of amyloid plaques. However, intriguingly, not everyone with Down syndrome develops dementia. Wiseman et al. (2015) asserted that the onset of dementia in individuals with duplicated copies of the gene-encoding amyloid precursor protein (APP) – an Alzheimer disease risk factor – is shown between 39 and 64 years of age. Conversely, individuals with Down syndrome (and thus APP in triplicate) show a wide range in their age of dementia onset and have been documented as living into their 70s with no sign of dementia (Ghezzo et al., 2014; Karmiloff-Smith et al., 2016). Thus, it seems likely that there are also protective factors at play for Altzheimer’s disease on the Hsa21 gene, and these might be important for understanding and applying treatments for dementia in human beings. Herault et al. (2017) reported on drugs and inhibitors that are given to Down syndrome mouse models to enhance cognitive functioning, improve spatial mapping, and increase the number, density, and size of medial septum basal forebrain cholinergic neurons (BFCNs), which are chief modulators of learning and memory (Ash et al., 2014; Moon et al., 2010). Furthermore, it was found that long-term exposure to environmental enrichment reduces Aβ oligomers (previously implicated with a neurodegenerative effect) and rescues spatial-memory abilities in 12-month-old trisomic mice (Sansevero, Begenisic, Mainardi, & Sale, 2016). In another study, Real et al. (2018) stated that the physiological microenvironment of the adult mouse brain could support the growth of human cortical tissue.
It may be conjectured that the outcomes reviewed above showing cognitive growth with age due to mediated learning experiences or life experience in adulthood may possibly be attributed to the differential timing of the brain’s frontal lobe maturation in the two populations – with and without ID. Functional magnetic resonance imaging (fMRI) studies should be conducted to support this speculation because imaging data on brain maturation is lacking for adolescents with ID. However, brain imaging in the general population has demonstrated that brain maturation, including the frontal lobe and prefrontal cortex, appears to reach its peak in late adolescence (Hudspeth & Pribram, 1990). Based on the continuous growth trajectory from adolescence to adulthood documented among adults with non-specific ID (Chen et al., 2017) and among adults with Down syndrome, (Lifshitz et al., 2018), it is suggested that the brain maturation processes manifested in fluid intelligence may occur more slowly among adolescents with non-specific ID or Down syndrome than among their typically developing counterparts and may reach fuller maturation in adulthood. Although caution should be exercised regarding this conjecture and further brain research is sorely needed to validate this assertion, it seems that, paradoxically, the late maturation of the frontal lobe among individuals with ID may possibly extend their period of cognitive development way beyond late adolescence.
Summary of Empirical Findings from Neuroscience Studies in ID

	Overexpressed genes for neural plasticity in Down syndrome may enable later cognitive development

	Long-term exposure to environmental enrichment may reduce Aβ oligomers and rescue spatial-memory abilities

	Late maturation of frontal lobe is speculated in ID






The Fundamentals and Underpinnings of the CAT Theory
The CAT framework (Lifshitz, 2015) emerged, among other things, from the empirical findings reviewed above, which mapped out cognitive growth, maintenance of gains, and transfer to complex thinking tasks among adults with ID who participated in mediated learning programs; a continuous cognitive growth trajectory from adolescence to adulthood in response to unmediated life-learning experiences; and neuropsychological science research suggesting that overexpressed neural plasticity genes may possibly enable cognitive modifiability at later ages.
What is the essence of this theory? Its core proposition is that when designing cognitive education or cognitive intervention delivery for individuals with ID, chronological age (in years) should be given similar weight to individuals’ mental age, when estimating intellectual functioning. Specifically, the CAT (Lifshitz, 2015) comprises four major claims, as presented in Table 1.1.Table 1.1Four major tenets of compensation age theory (CAT; Lifshitz, 2015)


	(Tenet 1) Chronological age plays an important role in determining the cognitive ability of adults with ID, beyond their mental age. Contrary to prior assumptions predicting cognitive decline with age, the direction of age’s influence is positive, showing later compensation – with age – for earlier developmental delays.

	(Tenet 2) Intelligence and cognitive performance of adults with ID may be improved as a consequence of cognitive mediation and intervention. Mediated learning can promote change in these adults even at advanced ages.

	(Tenet 3) Intelligence and cognitive performance of individuals with ID may continue to grow even without structured mediation during adulthood, until their mid-40s, as a consequence of maturity and cumulative life experience.

	(Tenet 4) Not only endogenous factors (age, ID etiology, IQ level) but also exogenous factors such as lifestyle (e.g., some types of leisure activities) play a role in determining the cognitive ability of adults with ID. This last claim is elaborated in Chap. 4.




The CAT emphasizes the effect of chronological age specifically on the cognitive abilities of individuals with ID, rather than focusing on other domains such as basic adaptive behavior skills, for several reasons. Cognition is a broad concept that has been conceptualized using various terms like cognitive skills, cognitive processes, cognitive thinking, cognitive strategies, self-regulation skills, and metacognitive processes (Feuerstein & Falik, 2010; Haywood, 2006, 2013; Hessels & Hessels-Schlatter, 2013; Vygotsky, 1978). Ashman and Conway (1997) defined cognition as a sequence of mental capacities such as “storing, retrieving, transforming and manipulation of information” (p. 41). Feuerstein and Falik (2010, p. 10) added other skills to the definition of cognition, such as “organization, processing, understanding generalization, [and] transferring.” According to Haywood (2006, p. 13), “Cognition refers to person-characteristic modes of logical perception, thinking, learning, and problem solving.” In line with structural cognitive modifiability theory (Feuerstein, 2003; Feuerstein & Rand, 1974), the CAT framework (Lifshitz, 2015) claims that individuals with ID can benefit not only from exposure to concrete information and from sensory-based experiences (involved in activities of daily living), but also from programs designed to ameliorate impaired cognitive functions and to enhance abstract thinking – which involve all the above definitions (Lifshitz & Rand, 1999).
Theoretical Foundations Underlying the CAT
At the conceptual level, the CAT is based on complementary theories. These include theories designed for special populations such as structural cognitive modifiability theory, the active modifying approach, and the mediated learning experience (Feuerstein & Rand, 1974; Feuerstein et al., 2006; Feuerstein et al., 1980), as well as theories in modern gerontology such as the cognitive reserve and cognitive rehabilitation theories (cognitive activity theory will be presented in Chap. 4) and also the lifespan developmental orientation.
As mentioned above, the assertions of structural cognitive modifiability theory lie at the core of the CAT. For one, Feuerstein and his colleagues’ theory did not dispute the importance of initiating intervention programs at an early age, but they rejected the “sooner the better” assumption of a critical age period for the success of any environmental intervention, as proposed by theoreticians like Bloom (1964) and Piaget (1970). Feuerstein et al. (2006) asserted that, in many cases, intervention can be more effective at a later age, when it can mobilize personality factors like motivation and persistence. Yet, it took 20 years for these theoretical claims to receive scientific recognition. Second, structural modifiability theory stated that structured environmental intervention can effectively lead to significant change regardless of the cause (etiology) or severity of a disability. Feuerstein et al. (2006) argued that the extent and quality of one’s exposure to mediated learning experiences determines one’s endpoint level of cognitive functioning.
Another theoretical approach that corresponds conceptually with the CAT is the lifespan developmental orientation (Baltes, 1987; Baltes, Lindenberger, & Staudinger, 1998). This approach conceptualizes adulthood and aging as a bipolar period that encompasses decline and deterioration on the one hand but also possible growth, development, and elevation on the other. The expected natural decline in biological potential with age is compensated for by the knowledge, wisdom, and maturity accumulated by adults over the lifespan. This approach has gained wide acceptance for the general population; however, it has not yet sufficiently penetrated atypical populations. The CAT embraces the lifespan orientation and adapts it to populations with ID.
Finally, cognitive reserve theory (Stern, 2009, 2012; Stern et al., 2005) also lies at the conceptual foundation of the CAT. As stated above, the concept of cognitive reserve focuses on the idea of a compensatory mechanism that helps people cope with pathological life events such as brain damage or aging. Stern et al. (2005) distinguished between two sub-concepts, neural reserve and neural compensation. Neural reserve represents normally occurring individual differences in the capacity to perform tasks or cope with increases in task difficulty. People with greater reserve can use the same neural region at higher levels of task difficulty than other people can, and in turn, may be able to withstand a greater degree of age-related change. In neural compensation, the same brain network may be used in a different way, or additional brain areas might be recruited to compensate for the inability to utilize the healthy brain’s responses to increased task difficulty. The ability of the compromised brain to express or optimize compensatory networks may also vary as a function of cognitive reserve.
One might argue that individuals with ID exhibit lower cognitive reserve due to their lower level of intelligence and fewer opportunities for cognitive education and cognitive leisure activities in comparison to the general population. This claim was used in presenting the accelerated impairment trajectory model above. However, as was shown, individuals with ID can acquire cognitive skills and processes efficiently in adulthood and even at an advanced age, spanning all levels of ID: mild/moderate as well as severe/profound. Thus, individuals with ID do have cognitive reserve. Individual differences within the population with ID, in their ability to process tasks, may correspond with intelligence level as well as with life events such as occupational and leisure experiences.

Practical Foundations Underlying the CAT
Practically speaking, in line with the contemporary context of normalization (Wolfensberger, 2002) and quality of life (Schalock, 1996; Schalock & Verdugo, 2013) principles, the formulation of the CAT (Lifshitz, 2015) was guided by the vision that all individuals with disabilities should become valued members of their community and society. Individuals with ID at all severity levels should be helped to overcome barriers and human rights violations in order to access meaningful participation in all aspects of life as equal members of society, as stated in the preamble of the UN-CRPD human rights instrument (United Nations, 2006). Indeed, our purpose as a society is to “promote their participation in the civil, political, economic, social and cultural spheres with equal opportunities” (p. 4). Such meaningful participation requires manipulation of the cognitive skills and strategies mentioned above, which the CAT proposes is possible even at advanced ages in ID.
Another practical motivation for the CAT’s emphasis on cognition is that people today live in a digital age, surrounded by computers and other accessible technological instruments such as smartphones and tablets, which influence fundamental areas of everyday life (Shamir, 2013). Coping with the rapidly changing technological world (e.g., withdrawing money from an ATM machine) requires the activation of cognitive skills and processes. With the right support, these instruments are also accessible to individuals with ID. The CAT advocates normalization for individuals with ID, which includes deeper access to digital resources.
Furthermore, the CAT theory emerged from a biopsychosocial model of disability, which conceives of a person’s functioning and disability as a dynamic interaction between health conditions and both environmental and personal contextual factors. The social aspect of this model arose in response to the shortcomings of the medical model of disability. One of the most significant critiques of the medical model was written by Mike Oliver (1990, p. 22), who thought that disability “as a category can only be understood within the framework which suggests that it is culturally produced and socially structured.” The social model derived from the struggles of two important movements: the independent living movement and the disability rights movement in the US. Globally, the WHO’s well-accepted International Classification of Functioning, Disability and Health (Uston, Kostanjsek, Chatterji, & Rhem, 2010; WHO, 2001, 2013) likewise examines not only a person’s background characteristics (bodily, intellectual, or psychological functioning) but also personal factors, a list of environmental and cultural factors, and the person’s participation and engagement in society – altogether comprising biopsychosocial determinants of human functioning (WHO, 2001, 2013).
To be noted, as discussed in the introduction of this chapter, despite their importance, the social inclusion (normalization) model and the ICF model – as adapted to ID populations – have been implemented to date mostly in western developed countries and much less so in developing parts of the world. Moreover, even in developed countries, wide gaps often continue to remain between legislation/policy and implementation of these models in the field. The tenets underlying the CAT framework aim to help narrow these gaps by developing the cognitive abilities of adults with ID and, in parallel, changing social attitudes toward persons with ID in order to promote their fuller engagement in society in all areas of life.

Summary of Theoretical and Practical Underpinnings of the CAT

	Structural cognitive modifiability

	Active modifying approach

	Mediated learning experience

	Lifespan developmental orientation

	Cognitive reserve (neural compensation)

	Normalization principle

	Quality of life principle

	Biopsychosocial model






Conclusions
Grounded in several relevant theories and in the rich body of empirical findings reviewed above, the CAT offers a more optimistic view on adulthood and aging for individuals with ID than the previously pessimistic “passively accepting” attitudes of the past. This chapter highlighted possibilities for cognitive growth in response to structured and even unstructured experiences, well into adulthood, while countering assumptions about accelerated cognitive deterioration in older adults with ID compared to their typical counterparts. These optimistic conclusions even extend a ray of hope to those families, professionals, teachers, and other caregivers and service providers of children and adolescents with ID, whose investment of efforts may not currently be yielding productive results. The possibility of a continuous compensation trajectory in later years, even after leaving the formal school system, can serve to reframe frustrating school efforts, to refute claims that mediated learning is ineffective, and to confront those “prophets of doom” who aver that educational material not absorbed by age 18 has no chance of being learned later.
In line with the CAT view that adults with ID can benefit not only from exposure to concrete and sensory-based tasks related to adaptive behavior, employment, and leisure but also from specialized cognitive amelioration and enrichment programs, actions should be taken to change the attitudes of administrators and caregiving personnel in vocational, residential-home, and rehabilitation facilities to accept the possibility of change in adults and aging adults with ID. Cognitive intervention programs for adults with ID may be able to contribute not only in a specific target area (language, arithmetic, orientation in time/space) but also in additional domains of functioning such as social and vocational skills.
In contrast to the cognitive limitations that have traditionally been expected in individuals with ID due to older age, higher severity of disability, or etiology-based cognitive disadvantages (e.g., poorer visuo-spatial abilities in Williams syndrome, lower verbal language skills in Down syndrome – see Appendix 1.2), the CAT-based approach endorses the expansion of the concept of “self-actualization” to all persons with ID. Under appropriate environmental conditions and with continuous systematic intervention, these persons with ID can be brought to a level of cognitive functioning previously absent from their behavioral repertoire, even at advanced ages. As elaborated later in this book, both mediated learning and direct unmediated learning at an adult age appears to have the potential to improve the quality of life of individuals with ID, and may even delay declines with aging.
A final note is in order, on the limitations of the CAT as presented in this chapter. The CAT focuses on the compensatory effects of age on the cognitive ability of individuals with ID but does not relate to emotional and social aspects except for one study (Lifshitz & Katz, 2009). In the future, research should be expanded to investigate affective and interpersonal aspects as well (see Chap. 7). Moreover, the empirical findings underlying the CAT were based on behavioral studies. Conducting brain and neuro-imaging studies will strengthen the CAT from the neurological point of view.
The CAT is not only a theoretical construct. It is a holistic framework with educational implications. As seen in later chapters of this book, based on this CAT framework, various cognitive educational intervention programs have already been constructed and researched for individuals at all levels of ID and across many different stages of the lifespan. They offer a wide range of programs enriching cognition and literacy, affect and autonomy, and behavior skills during daily life activities, and even postsecondary programs for academic enrichment. All these programs focus on three main components – Cognition, Affect, and Behavior – which comprise the triple intervention model at the core of Chap. 2.
Appendices
Appendix 1.1: Intellectual Disability: Definitions and Classifications
All definitions for ID, from the 1960s until today, comprise two main components: a lower level of intelligence and deficits in adaptive behavior. This appendix first defines relevant terms and concepts and then presents the ID definitions and classification systems.
Intellectual Disability
The terms “mental retardation” and “mental deficiency” historically preceded the term in current use – “intellectual disability” (ID). In the last decade of the prior century (Luckasson et al., 1992, 2002), the term “intellectual disability” gradually began to replace “mental retardation,” and in 2015 this alternative terminology was formally confirmed by the US Congress (Rosa’s Law, 2010). Consequently, the title of the American Association of Mental Retardation (AAMR) was retitled the American Association of Intellectual and Developmental Disabilities (AAIDD). (For more on developmental disabilities, see the end of this appendix.)

Intelligence
The AAMR initially adopted traditional theories of intelligence, thereby defining intelligence as a general mental capacity including reasoning, planning, solving problems, thinking abstractly, comprehending complex ideas, learning quickly, and learning from experience (Gottfredson, 1997; Grossman, 1983). The concept of intelligence explains individual differences in the ability to understand complex notions, to adapt efficiently to the environment, and to perform the aforementioned mental skills (Neisser, Boodo, Bouchard, & Boykin, 1996). Attempts were made to clarify the nature of intelligence, in order to determine whether it comprises a single factor (g – denoting general intelligence) or multiple dimensions. These multiple aspects have been conceptualized, among others, as crystallized and fluid intelligence (Horn & Cattell, 1966); planning and stimulating intelligence (Naglieri & Das, 1997); analytical, creative, and practical intelligence (Sternberg, 1988); or conceptual, practical, and social intelligence (Greenspan & Driscoll, 1997). However, empirical data have suggested that intellectual functioning is explained better by g (AAIDD; Luckasson et al., 2002).

Adaptive Behaviors
Defined as a collection of conceptual, social, and practical skills that are learned and performed by people in their everyday lives, adaptive behaviors lie at the core of ID definitions and classifications.

Evolution of ID Definitions
Traditionally, definition and classification systems of “mental retardation” primarily relied on indices of intellectual deficits that had been present from the childhood period (without defining the exact time). Thus, according to the 8th AAMR definition, mental retardation was characterized by “significantly subaverage general intellectual functioning existing concurrently with deficits in adaptive behavior and manifested during the developmental period” (Grossman, 1983, p. 1). Specifically, such systems utilized the criterion of an IQ score of 70–75 or lower (i.e., two or more standard deviations below the mean; Grossman, 1983), while grouping individuals into one of four disability severity subgroups: mild (IQ of 55–75), moderate (IQ of 40–55), severe (IQ of 25–40), and profound (IQ below 25).
The AAIDD and the Individuals with Disabilities Education Act (1990, see Lipkin & Okamoto, 2015) led to substantial changes in traditional definitions and classifications of ID, going beyond mere IQ scores (Grossman, 1983). According to its new definition, outlined in both of the AAIDD’s classification manuals (Luckasson et al., 2002, p. 8; Schalock et al., 2010, p. 1): “Intellectual disability is characterized by significant limitations in both intellectual functioning and adaptive behavior, as expressed in conceptual, social, and practical adaptive skills. This disability originates before age 18.” Both AAIDD classification manuals suggested four levels of support – intermittent, limited, extensive, and pervasive – as an alternative to the four IQ levels. However, these levels were not intended as a classification system in the same way as the four levels of ID, namely mild, moderate, severe, and profound. The traditional classification system for severity levels, based on IQ levels, is therefore still in use in many states in the US and around the world (Schalock et al., 2010).
The core definition of ID outlined by the American Psychiatric Association [APA] (2013) in its most recent Diagnostic and Statistical Manual of Mental Disorders—Fifth Edition (DSM-5) is similar to that of the AAIDD (from Luckasson et al., 2002 and Schalock et al., 2010). Like the AAIDD, the APA also defined ID according to the same two criteria: “sub-average intellectual functioning” (IQ of 70–75) and “deficit in adaptive behavior” (APA, 2013, p. 385). Nevertheless, the DSM-5 system for classifying ID severity into mild, moderate, severe, and profound levels was revised, to rely not on IQ but rather, innovatively, on each of the three domains of daily adaptive behavioral skills: conceptual, social, and practical competencies. Additional innovation in the DSM-5 (APA, 2013) was its description of the ID profile according to both the weaknesses and strengths in each of these three domains for three age cohorts: Preschool children, children and adults and more importantly, the support which is needed in each domain. For example, in the conceptual domain for preschool children with mild ID, the DSM-5 describes “difficulties in academic skills such as: reading, writing arithmetic’s, time or money …. with support needed in one or more area to meet age related expectations” (APA, 2013, p. 241). In the conceptual domain for pre-school with moderate ID: language and pre-academic skills developed slowly. For school age children reading, mathematics, understanding time and money occur slowly. For the adults academic …assistance is needed in conceptual task to complete conceptual task to daily life. Thus, the DSM-5 combined the classification into four ID levels of the traditional definition (Grossman, 1983) together with the support model of the AAIDD (Luckasson et al., 2002; Schalock et al., 2010) definitions.
The DSM-5 (APA, 2013) detailed the parameters of criteria for diagnosing deficits in intellectual functioning as confirmed by both clinical assessment and individualized standardized intelligence testing. These parameters include, inter alia, deficits in reasoning, problem-solving, planning, abstract thinking, judgment, academic learning, learning from experience, and practical understanding.
In addition to all the above, an ID is considered to be one of several conditions subsumed under the umbrella of “developmental disabilities,” a term describing conditions that emerge during key developmental periods in childhood (birth to age 18 years), which significantly impact a person’s physical, cognitive, or behavioral health (APA, 2013). The specific conditions that fall under the developmental disabilities umbrella heading include ID as well as visual/hearing impairment, cerebral palsy, autism, and attention deficit (Center for Disease Control and Prevention [CDC], 2018).
The common denominator for all types of developmental disabilities is that these individuals live with many difficulties in certain areas of life, especially in language, mobility, learning, self-help, and independent living (Boyle et al., 2011). Developmental disabilities can be detected early on, during the developmental period (before age 18), and they persist throughout the lifespan.
The broad term of developmental disabilities also includes persons with low cognitive functioning levels. This includes those with a “borderline” intelligence level (i.e., IQ of 70–85), which is one standard deviation below the general population mean) as well as those diagnosed with an ID as defined above (i.e., IQ < 70, which is two standard deviations below the general population mean). To be noted, as described in Chap. 8, individuals with autism spectrum disorder may vary greatly in their cognitive levels; hence, only some of these individuals exhibit an ID (showing an IQ < 70), whereas others are intellectually high-functioning (showing an IQ of 85–115).

Appendix 1.2: Etiologies for Intellectual Disability
From an etiological point of view, the umbrella diagnosis of ID includes various possible causes and origins such as non-specific ID, Down syndrome, Williams syndrome, and others. This book, which focuses on adulthood and aging in populations with ID, will relate to all these etiologies as a unitary whole, while clearly indicating when research has pinpointed participants with certain etiologies. Next is a brief description of several predominant etiology groups to assist readers in differentiating possible effects of research conducted on one or another group. However, overall, this book is applicable to all of these etiologies, at all levels of ID, with various types of cognitive deficiencies.
Individuals with non-specific ID constitute a heterogeneous group with regard to IQ level, etiology, and associated disorders (Lifshitz, Shtein, Weiss, & Vakil, 2011). In terms of specific syndromes, the most common ID etiologies are Down syndrome, Williams syndrome, and Fragile X syndromes. Other syndromes, like Kabuki, are rare.
Non-specific ID
When ID is of unknown specific origin, it can present either with or without additional minor physical, neurological, and/or metabolic abnormalities. Individuals with non-specific ID exhibit poor language (Fink & Cegelka, 1982), with deficits in vocabulary and syntax (Borkowski & Büchel, 1983) and with deficient language as a tool for supporting thinking and reasoning processes. Attention deficits (e.g., focusing on non-relevant information or difficulty shifting attention, Reed, 1996) cause difficulties in problem-solving (Zeaman & House, 1979), with limitations in the ability to deal with several aspects of a problem situation simultaneously (Campione & Brown, 1984). They show inefficient short-term memory (Belmont & Butterfield, 1977; Campione & Brown, 1984; Ellis, 1970) and difficulties in working memory (Numminen et al., 2002).

Down Syndrome
This specific etiology for ID is caused by a trisomy of chromosome 21, except in rare instances of translocation (4–5%) or mosaicism (2–4%). With an incidence of 1 in 750–1000 live births worldwide, Down syndrome is the most common genetic cause of ID (Baird & Sadovnick, 1988; Weijerman et al., 2008). Although this physical phenotype is easily recognized, varying degrees of IQ are its most consistent feature (Vicari, Bellucci, & Carlesimo, 2006). Language acquisition, particularly the acquisition of syntax, tends to be delayed relative to non-linguistic cognitive abilities (Chapman, 1995; Gunn & Crombie, 1996). However, some individuals with Down syndrome show remarkably strong language skills (Rondal, 1995). Nonverbal learning and memory are strengths relative to verbal skills, in this etiology, as are comprehension skills relative to expressive language.

Williams Syndrome
This rare genetic disorder is associated with a behavioral profile that typically includes a mild-moderate level of ID. It is caused by a microdeletion on the long arm of chromosome 7, affecting ~26–28 genes (Fan et al., 2017). Individuals with Williams syndrome exhibit an uneven cognitive profile. Despite average overall IQ scores of 55, which indicate a mild-to-moderate level of ID, face processing and language abilities in Williams syndrome are generally better compared to drawing, visuospatial, memory, and number processing (Fan et al., 2017).

Profiles of Down Versus Williams Syndromes
Individuals with Down syndrome and Williams syndrome differ in their cognitive and linguistic profiles. The most marked psychological feature of persons with Williams syndrome is their gap between relatively strong language skills and poorer visuo-spatial abilities such as drawing, copying, and performing other nonverbal tasks (Bellugi & Wang, 1998). Their verbal abilities develop at a faster rate than their visuo-spatial skills (Karmiloff-Smith, 2009), leading to a clear verbal advantage in this population. Individuals with Down syndrome show deficits in language compared to strengths in visuo-spatial skills (Chapman, 1995; Gunn & Crombie, 1996).
Likewise, contrasting deficits in short-term memory are evidenced by individuals with Williams syndrome (lower performance on visuo-spatial short-term memory tasks) versus individuals with Down syndrome (lower performance on verbal short-term memory tasks). However, there are contradicting results in studies that examined long-term memory and working memory (Lifshitz, Kilberg, & Vakil, 2016; Lifshitz-Vahav & Vakil, 2014); individuals with Williams syndrome exhibited difficulties in verbal memory tasks when tasks’ cognitive load was high, which calls into question the strength of their linguistic and verbal abilities. By the same token, contradictory results have emerged regarding the abilities of persons with Down syndrome regarding their long-term and working memory (Lifshitz et al., 2016; Lifshitz-Vahav & Vakil, 2014); they exhibited difficulties in visuo-spatial memory tasks with a higher cognitive load, which calls into question their strengths in visual and spatial performance.

Fragile X Syndrome
This genetic disorder, linked to a mutation on the X chromosome, is recognized as the second most common identifiable cause of ID, after Down syndrome (Mazzocco, 2000). Individuals with Fragile X syndrome demonstrate deficits in short-term memory for abstract concepts, sequences of information, number work, visuo-spatial skills, working memory, auditory memory, attention, processing speed, motor planning, inhibition, recognition, and free recall (Bennetto & Pennington, 2002; Ornstein et al., 2008). On the other hand, they demonstrate strengths in language and comprehension, short-term memory for language, free recall for deliberate memory of objects, and incidental memory (Ornstein et al., 2008).

Kabuki Syndrome
This rare multisystem disorder (first reported in 1981 by Japanese physicians, Raising Children Network, 2018), is characterized by multiple abnormalities including distinctive facial features, growth delays, varying degrees of intellectual disability, skeletal abnormalities, and short stature. Mutation in one of two genes leads to Kabuki syndrome. The first gene is KMT2D (formerly MLL2), and the second gene, which accounts for fewer cases of Kabuki syndrome, is KDM6A. Clinical genetic testing is available for both genes.
For further information on ID etiologies, see (Bellugi & Wang, 1998; Bogershausen et al., 2016; Jarrold, Baddeley, Hewes, & Phillips, 2001; National Organization for Rare Disorders [NORD], 2018; Raising Children Network, 2018; Vicari et al., 2006).
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Footnotes
1See Appendix 1.1 for historical and current definitions and classifications of ID.

 

2Crystallized intelligence, referring to acquired cultural and linguistic knowledge, is considered a “maintained” ability, which increases up until the 60s in typically developing persons and then declines. Fluid intelligence, referring to deliberate mental problem-solving operations, is considered a “vulnerable” ability that peaks in the early 20s in typically developing persons and then declines (Kaufman, 2001). See also the Horn-Cattell (1967) model of crystallized and fluid intelligence and McGrew’s (2009) redefinition, described below after Fig 1.5.

 



© Springer Nature Switzerland AG 2020
H. LifshitzGrowth and Development in Adulthood among Persons with Intellectual Disabilityhttps://doi.org/10.1007/978-3-030-38352-7_2

2. The Triple CAB Model: Enhancing Cognition, Affect, and Behavior in Adults with Intellectual Disability

Hefziba Lifshitz1 
(1)Head of MA Program in Intellectual Disability, School of Education, Bar-Ilan University, Ramat Gan, Israel

 


Abstract
This chapter combines social and educational theories relating to the interaction of individuals with ID with their environment, as a backdrop to the triple CAB model for developing the cognition, affect, and behavior of adults with ID ranging from mild to profound levels of severity, across the lifespan. The chapter first traces the multilevel public stigma approach, the social-ecological model, and other theories at the foundation of the triple CAB intervention perspective. Then, the chapter reviews prior intervention research on the quality of mediational interaction. Next, the development of the CAB intervention model is traced, delineating its three major components – Cognition (intelligence), Affect (including autonomy, meaning, human values, encouragement), and Behavior (adaptive and social skills) – as well as the various parameters recommended for mediating each component. The triple CAB model is advocated as a sustainable way of life that can systematically enhance clients’ intrapersonal functioning while also reducing interpersonal stigma across all ecological levels in adult service agencies, facilities, families, and communities – thereby not only promoting the development and growth of adults with ID but also their inclusion and participation as much as possible in society.
Keywords
Stigma effectPessimismTriple CAB interventionCognitionAffectBehaviorMediational interactionSustainability
The Multilevel Public Stigma Approach as Backdrop for Developing the Cognition, Affect, and Behavior of Adults with ID
Stigma occurs when a label associated with a negative stereotype is attached to a characteristic, causing people with this characteristic to be seen as separate from and lower in status than others and, thus, as targets of discrimination (Corrigan & Rao, 2012; Link & Phelan, 2001). Stigma can affect the way people interact with each other (Blascovich, Mendes, Hunter, & Lickel, 2000), the way people think and feel (Crocker, Major, & Steele, 1998), and the availability of societal resources (Hatzenbuehler, Phelan, & Link, 2013; Link & Phelan, 2006).
Chapter 1 presented reports of the stigma effect that still exists toward persons with ID in various countries around the world – in Europe, Asia, Africa, and even in the US (e.g., Drew et al., 2011; Rall, Reed, & Essex, 2016; Rimmerman, 2013; Singh, 2014; Smits, 2019; Steinert, Steinert, Flammer, & Jaeger, 2016). Accordingly, in contrast to the inclusion policy advocated by the social model (Oliver, 1990), adults with ID still often continue to experience social exclusion regarding their living arrangements, employment, post-secondary education, and basic human rights such as the autonomy to make everyday decisions and especially life choices like romantic partners (Davy, 2015). As stated, such social exclusion derives from the belief that, individuals with ID cannot and never will “grow up” (Hwang, Foley, & Trollor, 2018) and due to lower intelligence and cognitive levels, they are not capable of working in the open market, of choosing pursuits and activities, of voting, or of getting married (Krysta et al., 2015; Rimmerman, 2013). The challenging questions facing scholars and practitioners today are: How can adults with ID be removed from the stigma cycle? How can their better inclusion in society be promoted, in developed as well as underdeveloped countries?
The urgency for addressing these questions is exacerbated by the fact that life expectancy has increased considerably not only in the general population but also in individuals with ID (World Health Organization [WHO], 2018). Persons with ID, with and without Down syndrome, are now reaching their 70s and 80s in good health (Heller, 2017) and the number of persons with ID who reach this age is on the rise. Segel (1977) divided the lifespan of adults with ID into four periods. While childhood and adolescence periods comprise one quarter of the lifespan, adulthood comprises the remaining three quarters, including young adulthood (20–39), middle age (40–59), and old age (60+). Considering the demographic imperatives of the longer life expectancy of adults with ID, a mounting challenge exists to address this growing population’s unique needs during adulthood and later life. Thus, following the compensation age theory (CAT; Lifshitz-Vahav, 2015), the above questions can be specified further, namely: How can we, as a society, promote the cognitive growth and development of individuals with ID throughout their adult lives? In particular, what strategies can optimally enhance the cognitive and emotional life and the behavioral functioning of adults with ID? Furthermore, how we can promote successful adulthood and aging while postponing the cognitive decline of adults with ID, and how can we cope with cognitive decline when it occurs?
Anchored in the multilevel social model of intervention for reducing stigma and for stimulating change ecologically in health, social, and educational systems, this chapter presents the triple CAB educational model geared to improving the cognitive, affective, and behavioral skills of adults with ID. Enhancing the cognition, affect, and behavior of adults with ID holds implications at three ecological levels: at the intrapersonal level in the persons with ID themselves; at the interpersonal level among families, staff, and direct caregivers; and at the structural level rendering influences on policymakers (Steinert et al., 2016). Before presenting the triple CAB educational curriculum as a toolbox for improving the functional level of adults with all levels of ID, this chapter next defines the concept of the stigma effect and its components, then outlines relevant theories and research.
Multilevel Social Ecological Approach to Interventions for Reducing Stigma
Cook, Purdie-Vaughns, Meyer, and Busch (2014) recommended utilizing the three dimensions of ecological systems (Addison, 1992; Bronfenbrenner, 1977) as a basis for intervention frameworks aiming to reduce the stigma effect toward persons with disabilities. As seen next, this social ecology approach stresses the power of person–environmental interactions and views development as an outgrowth of the interactions between the individual and his or her immediate environment and wider social landscape. According to this social ecological systems model, to reduce stigma comprehensively, interventions should be implemented at the intrapersonal, interpersonal, and structural levels (Cook et al., 2014).
Interventions at the intrapersonal level target the individual, either to foster the coping strategies of stigmatized persons or to modify perceptions and actions of the non-stigmatized (Cook et al., 2014; Jones, 2000). Thus, interventions at the intrapersonal level are directed at reducing stigma’s expression in the stigmatizing and the stigmatized persons. From the educational point of view, any enhancement in the functioning of individuals with ID will assist in reducing the environment’s stigmatic perceptions of those individuals. When delivered individually to the targets of stigma, intrapersonal interventions alter physiological, cognitive, affective, and behavioral responses and thus help members of stigmatized groups to cope with the stigma they encounter (Johnson et al., 2010; Yeager & Walton, 2011).
Interpersonal interventions aim to reduce stigma by harnessing the power of social situations. They can target interactions between the stigmatized and the non-stigmatized – including persons in the first circle such as family members, staff (carers, paraprofessionals) at residential and vocational centers – because such interactions are often characterized by discomfort (Cook, Calcagno, Arrow, & Malle, 2012; Shelton & Richeson, 2006).
Finally, the structural level focuses on social forces and institutions like legislative action, service providers, mass media, and governmental or organizational policies. Changes at this level (Berk, 2000; Bronfenbrenner, 1990) influence the adult with ID indirectly, occurring between the formal structures that interact in the person’s wider social landscape like municipal policymakers and setting supervisors.
Interventions for reducing stigma should take into account multilevel ecological approaches, which are dynamic and characterized by bidirectional influences within and between levels (Schensul, 2009). According to the multilevel intervention model, interventions should be systematically planned, conducted, and evaluated using a social-science-based culture in order to achieve the desired change (Marshall et al., 2016). Furthermore, within the model outlining the three levels of public stigma from an ecological point of view, it is important to understand conceptual models for the construct of stigma.
Conceptualization of Stigma Dimensions
Several models have attempted to explain the conceptual framework of stigma. According to Corrigan and his colleagues (Corrigan & Lundin, 2001; Corrigan & Rao, 2012), stigma comprises three dimensions: stereotypes, prejudice, and discrimination. Stereotypes, the cognitive dimension, are knowledge structures about objects or people (Corrigan & Lundin, 2001). Prejudice, the affective dimension, includes emotional feelings about the objects or people (Eagly & Chaiken, 1993). Discrimination, the behavioral dimension (Crocker et al., 1998), includes avoidant behavior, increased social distance, and hostile actions (Corrigan, Markowitz, Watson, Rowan, & Kubiak, 2003).
To be noted, the contemporary milieu for adults with ID continues to be permeated by all three aforementioned dimensions of stigma (Corrigan & Lundin, 2001; Corrigan & Rao, 2012): cognitive, affective, and behavioral. First, knowledge structures about adults with ID (e.g., lifespan trajectories) may lead to stereotypical negative predictions about their potential for cognitive growth in adulthood. Second, this cognitive stereotype yields negative emotional attitudes, manifesting as prejudicial feelings toward adults with ID on the part of family members and involved practitioners and researchers. Third, discriminatory behavior follows, including avoidance of steps that could be taken to provide enriching opportunities that might afford the development of cognitive, emotional, and behavioral potential among adults with ID (Smits, 2019).
One of the most obvious instances of such stigmatic stereotypes, prejudices, and discrimination toward persons with ID may be in the world of work. In Israel, for instance, the Equal Rights for Persons with Disabilities Law (5758–1998) calls for the integration of adults with ID in the workplace. However, out of all the adult workers with ID in Israel, only 20% actually enter the workforce (Shalom, Ben Simhon, & Harel, 2016). This disappointing percentage depicts not only Israel but many countries around the world. The UN-CRPD (Convention on the Rights of Persons with Disabilities) set as its aims not only to “enable persons with disabilities to have effective access to general… vocational guidance programmes, placement services and vocational and continuing training” but also to “promote employment opportunities and career advancement for persons with disabilities in the labour market, as well as assistance in finding, obtaining, maintaining and returning to employment” (United Nations, 2006, Article 27). In Europe today, most persons with disabilities are excluded from the labor market, showing an employment gap ranging between 46% and 91% for potential workers ages 20–54 (European Union, 2018). Europeans with disabilities therefore not only face substantially greater difficulty in finding employment but also are more likely to become unemployed or inactive in the long term, compared to those without disabilities. In the US, only 20% of people with disabilities participate in the workforce, compared to 69% of persons without disabilities (Rall et al., 2016). According to Krysta et al. (2015), the lack of inclusion of persons with ID into the Polish labor market is anchored in two stereotype models that exist in Poland: The “incapacity for work” stereotype views persons with ID as “unable” to work. The “standby duty” stereotype views persons with disabilities as not yet “ready” to work (and as not expected to be); therefore, anticipating their future readiness reflects a merely theoretical slogan.
Thus, a dissonance exists between the legislation system, which understands the importance of combating stigma at the structural level to integrate persons with disability in the workplace, and the interpersonal level where employers themselves find it difficult to hire and keep employees with disabilities (Rimmerman, 2013). Moreover, workplace adaptations to the particular characteristics of employees with ID, as well as the sensitive worker-employer relations that employers need to apply, often adversely affect the salaries of employees with ID. Thus, vocational and rehabilitation centers continue to remain the primary daytime setting for the vast majority of individuals with ID after they complete their school years.
Unfortunately, within these specialized daytime vocational and rehabilitation settings for adults with ID too, stigmatic attitudes about adults’ cognitive potential in ID may be manifested in such agencies’ explicit and implicit aims. Examination of such vocational centers (for individuals with mild to moderate ID) or such rehabilitation centers (for individuals with severe to profound ID) around the world, even at the beginning of this millennium, revealed a common denominator: frequent emphasis on merely providing venues for social encounters and entertainment, despite their stated aims of employing adults with ID or preparing them for employment in the open market (Baker, 1998; J. Lebeer, personal communication, June 28, 2019; Scharle & Csillag, 2016). The European Union (International Labor Office in Geneva, 2015), when discussing vocational opportunities for persons with various disabilities, emphasized the main aim as directed toward developing skills in the domains of adaptive behavior, career guidance, training, and employee placement, without utilizing the basic career training foundations of “cognition” or “academic” skills as their focus (J. Lebeer, personal communication, June 28, 2019).
As can be seen, the shared goals expressed by these facilities and institutions often focused specifically on concrete adaptive behaviors and work-related skills but did not include any mention of cognitive objectives that might suggest potential for cognitive growth and enrichment or cognitive skills that are needed in order to work in the open market, run a household, or participate in a community. Thus, persons with ID in many countries have experienced stereotypes (the cognitive dimension of stigma) and discrimination (the behavioral dimension of stigma) regarding vocational opportunities and training.

The Triple CAB Intervention as a Multilevel Social Ecological Approach to Reduce Stigma Using Staff Members as Agents of Change
Although the stigma model (Corrigan & Lundin, 2001; Corrigan & Rao, 2012) is socially oriented, mainly aiming to improve social attitudes towards stigmatized persons, this social model can be applied here in an educational context. Improvement of the cognitive, emotional, and behavioral functioning of adults with ID at all levels of severity would help to reduce stigmatic stereotypes, prejudices, and discrimination for these populations. Therefore, in parallel to developing the CAT theory (Lifshitz, 2011; Lifshitz-Vahav, 2015), the design of an intervention model was needed to address all three dimensions of stigma while focusing comprehensively on cognition, affect, and behavior (CAB) in a triple intervention (Lifshitz, 2014).
To effectively decrease the rampant stigma surrounding persons with ID and in keeping with the need for multidimensional levels of intervention to address stigma (Bronfenbrenner, 1977; Cook et al., 2014; Jones, 2000), the proposed triple CAB intervention model should be implemented by the social agents or key figures in their lives – the parents, paraprofessionals, or other intentioned persons who can facilitate growth and change. Such agents may include family members (mothers, fathers, siblings) but most often refer to those daytime or residential staff members who work and interact on an everyday basis with these clients in their natural vocational or rehabilitation settings.
Within these work and residential settings, it is the paraprofessionals – the carers, aides, informal counselors, and others who accompany and train persons with ID every day – who comprise a major source of emotional, social, and instrumental support for adults with ID. These paraprofessionals often communicate with ID clients even more than their parents, families, and friends (Baker, 1998; Hile & Walbran, 1991; Kuder & Bryen, 1993; Leidy, 2004). Therefore, the quality of the interactions transpiring between staff members and their clientele with ID plays an important role in determining these individuals’ quality of life. In line with the normalization principle (Wolfensberger, 2002), with legislation and policy advocating appropriate responses to individuals’ special needs to enhance their full realization of potential (e.g., Israel’s Equal Rights for Persons with Disabilities Law, 5758–1998; UN-CRPD, United Nations, 2006), and with inclusion theory (Oliver, 1990), professionals and paraprofessionals who work with adults with ID are expected to be those who help adults with ID to become actively integrated participants in their communities. In line with the stigma model (Cook et al., 2014; Corrigan & Rao, 2012), the triple CAB model aimed to explore the possibility that caregivers’ and staff members’ interpersonal and task-oriented interactions with their clients could act as leverage for promoting diverse domains of functioning among adults with ID, alongside improvements in staff attitudes toward their clients in general and their clients’ potential in particular. The triple CAB is not delivered vin a separate, dedicated lesson; rather, it is intertwined into regular, everyday interactions between participants with ID and their staff in the residential, vocational, or leisure frameworks where they live, work, and take part. Before presenting the CAB, other studies on mediational interactions between staff and adults with ID are presented.

Prior Intervention Research on the Quality of Staff’s Mediational Interactions with Adults with ID
Overall, previous interventions among adults with ID around the world have focused on three major aspects: affective components that could promote these adults’ emotional well-being (Golden & Reese, 1996; Leidy, 2004; Singh et al., 2004); social interactions, with a special focus on conversations between staff and residents (Kuder & Bryen, 1993; Owen, McDonald, & Baine, 1994); and motivation strategies aiming to improve the engagement of adults with ID in daily activities (Emerson & Hatton, 1996; Felce, 1996). Following are some examples.
Golden and Reese (1996) conducted an intervention designed to enhance staff members’ awareness of nonverbal communication in persons with profound ID. The training – which focused on basic support, health/safety, and work habits – succeeded in somewhat improving staff members’ attitudes toward residents and communication with them. However, the intervention was not directed toward improving residents’ behavior. The same held true for video-based staff training in residential centers (Baker, 1998).
One intervention program explicitly focused on the emotional component of staff-resident interaction by alerting caregivers to their own attitudes and behaviors toward their residents with severe/profound ID, with the aim of enhancing residents’ happiness (Singh et al., 2004). Some improvement in residents’ happiness was observed following this “mindfulness training,” but the happiness was limited only to leisure activity situations. Singh et al. (2004) suggested that this lack of generalization for happiness to other life situations experiences may have been related to the fact that staff members underwent training to focus on emotions, without receiving any strategies for enhancing cognitive or behavioral skills. Therefore, only during leisure activities, which were explicitly designed for enhancing enjoyment and well-being (Bergström, Hochwälder, Kottorp, & Elinder, 2013), did participants’ happiness increase.
To enhance motivation in adult clients with severe ID, several studies tested the effectiveness of “active support training” (Emerson & Hatton, 1996; Felce, 1996; Felce et al., 2000; Jones et al., 2001). This intervention aimed to foster staff members’ (N = 303) verbal and physical support given to clients to encourage engagement in group activities (e.g., to enter an activity room, to participate actively). Significant correlations emerged between the amount of assistance that clients received from staff and the clients’ actual engagement in daily group activities.
In conclusion, most studies dealing with caregiver-client interactions have focused on a specific domain such as only emotional or only social components or only motivation for participation. Interventions were designed to improve caregivers’ attitudes toward residents or the sense of well-being of caregivers and clients or social-emotional components for clients. However, these interventions mostly lacked any explicit cognitive component. The limited outcomes of most such prior interventions for adults with ID in sheltered workshops and residences called for a more holistic program that could systematically address the broad range of cognitive, emotional, and behavioral components characterizing staff-client interactions. In light of the above and in accordance with the multidimensional stigma effect, the triple CAB can be advocated to nurture the cognition, affect, and behavior of adults with ID, of all ages, etiologies, and disability severity levels.

Theories and Models at the Foundation of the Triple CAB Framework
Before embarking on the detailed presentation of the triple CAB educational curriculum as a toolbox for improving the functional level of adults with all levels of ID, it is important to examine the major theories underlying this intervention perspective. Beyond the aforementioned social ecology theory and socially oriented stigma model, several additional theoretical frameworks served as the main foundation for developing the CAB intervention model: the CAT theory, person-centered cultural approaches, and structural cognitive modifiability theory, which encompasses mediational learning experiences.
Compensation Age Theory (CAT; Lifshitz-Vahav, 2015)
As delineated in Chap. 1, the CAT postulates that chronological age plays an important role, beyond that played by mental age, in determining cognitive ability among individuals with ID. The triple CAB model rely on the CAT’s claims that in later years, adults with ID can experience compensation for the developmental delays that they experienced in their early years. Thus, the CAT argues that following adults’ years of schooling, their greater maturity and cumulative life experiences may help them to acquire skills that were previously absent from their behavioral repertoire. Importantly, the CAT upholds that even the intelligence level and cognitive abilities of adults with ID can be modified beyond the supposedly critical periods of childhood and adolescence. Adulthood and, especially, advanced ages in later adulthood were previously considered to be periods of unresponsiveness or poor responsiveness to explicit change efforts targeting individuals with ID as well as to the ability to spontaneously learn from unmediated life experiences. Hence, altogether, the CAT approach contends that not only endogenous factors such as IQ will determine the cognitive potential of adults with ID; exogenous (ecological) factors such as lifestyle and cognitive stimulation through leisure pursuits may also determine the cognitive functioning of such persons during adulthood.

Person-Centered Cultural Approaches
Person-centered planning is a complex multicomponent intervention that can potentially impact a range of different outcomes relevant to life quality. This umbrella term is often used to describe approaches and techniques that share characteristics with a common denominator: to support people with ID in their efforts to build a lifestyle based on choices, preferences, shared power, rights, and inclusion (Ratti et al., 2016). Person-centered planning shifts focus away from the traditional biomedical model in favor of empowerment, personal choice, and autonomy for people receiving social services (Klatt et al., 2002; Kogan, Wilber, & Mosqueda, 2016). In line with the inclusion agenda (United Nations, 2006), this multicomponent intervention aims to provide adults with ID the same opportunities as the typical population in all areas of life (Kogan et al., 2016). Sanderson (2000) described several key features of the person-centered cultural orientation, as follows. The person is at the center, and family members are partners in planning the person’s goals and programs. Planning should reflect and meet the person’s capacities, such that the support considers what is possible and what is available. The plan results in ongoing listening, learning, and further action. According to this approach, power is shifted from staff and stakeholders to individuals and their families. This sets the person-centered cultural approach apart from traditional approaches such as the Individual Personal Planning or the Individual Habilitation modes, where individuals are passive recipients of care and where professionals make decisions and plans for them. In person-centered cultural modes, decision making is driven by the individuals themselves and by those who care about them, with particular emphasis on self-determination, choice, and autonomy.
The triple CAB model proposes an educational perspective tailored for each person with ID, in each functioning and severity level (mild-moderate ID as well as severe-profound ID, and even in a state of cognitive decline). An integral parameter of the CAB is autonomy – providing opportunities for decision making by adults with ID in order to fulfill their choices and preferences, empowering them, and improving their quality of life.

Structural Cognitive Modifiability Theory
The basic assumption underlying the theory of structural cognitive modifiability (Feuerstein, 2003; Feuerstein & Rand, 1974) is that, by nature, the human organism is a system open to its environment and accessible to change. According to this theory, such change is possible in individuals with ID even in the presence of three formidable obstacles usually believed to prevent change, to wit: (a) age, (b) etiology, and (c) severity of limitation. The triple CAB model supports this theory’s central assertion, claiming that environmental intervention can be effective and can lead to significant change in individuals, regardless of the cause or severity of a disability (Feuerstein, 2003; Feuerstein & Rand, 1974) and beyond the limits imposed by age (Lifshitz-Vahav, 2015).
Specifically, in terms of environmental intervention, the theory of structural cognitive modifiability underscored the crucial role of mediated learning experiences (Feuerstein, 2003; Feuerstein & Rand, 1974; Tzuriel, 2013) to enable human cognitive change despite endogenous limitations. The mediational approach (Vygotsky, 1978) emphasizes the importance of reciprocal relations between both parties in any interaction. As distinct from direct learning through the senses, mediated learning experience occurs when the environment is interpreted for an individual by another person (usually a professional) to help learn targeted skills. The mediator is trained to take an active role in structuring meaningful components of that environment, as well as of past and future experiences (Haywood, 2006).
The triple CAB model, by definition, comprises mediated learning interventions for all range levels of ID. Chapter 3 presents mediation via CAB programs of academic knowledge to post-secondary students with mild and moderate ID; Chap. 4 presents mediation via CAB programs of leisure activities for adults spanning all ID levels; Chap. 5 presents mediation via CAB programs in daily life activities for adults with severe and profound ID; and Chap. 6 presents mediation via CAB programs of in daily life activities for adults with ID and Alzheimer disease. However, the expectation is that some skills will grow not as a result of mediated learning experience but rather as a result of exposure to the environment, maturity, and accumulation life experience.

The Ecological Model
The AAIDD definitions of ID (Luckasson et al., 2002; Schalock et al., 2010) adopted the three levels of the ecological model (Bronfenbrenner, 1977, 1990; Paquette & Ryan, 2011) for explaining the context of development for individuals with ID. First, the microsystem relates to the individual with ID and to key figures or groups who interact most closely with that individual – like the family and advocates. Second, the mesosystem relates to neighborhood, community, and organizations that provide services including paraprofessionals and staff members working with the individual in vocational, rehabilitational, residential, and leisure settings. Members of the mesosystem, mainly service providers, should be working toward improvements in the functioning level of the person with ID, which, in turn, should facilitate the ease, effectiveness, and gratification that the close figures in the microsystem (e.g., family members) and the mesosystem (e.g., neighborhood and community members) glean from interactions with their neighbor or client with ID. Third, the macrosystem (or megasystem) relates to culture, society, sociopolitical forces, stakeholders, and agency service providers. Thus, the ecological model somewhat resembles mediated learning theory (Feuerstein, 2003) in its claim that the functioning of adults with ID is determined not only by exogenous factors such as age, etiology, and ID level but also by the responsiveness, support, and mediation that are provided to these adults by their environment at the different system levels.

Social Ecology Theory and Stigma Theory
In line with the socially oriented stigma model (Corrigan & Rao, 2012), the vision at the core of the triple CAB mediating intervention is an educational model that includes the same three dimensions. Namely, the triple CAB model upholds that developing the cognitive, affective, and behavioral abilities of adults with ID will not only decrease stigmatic stereotypes about their change potential during adulthood but also, in line with CAT theory (Lifshitz-Vahav, 2015), will elicit positive, optimistic feelings toward the capacity for compensation at later ages (i.e., lowering prejudices) and thereby will reduce discriminatory behaviors toward such individuals. Thus, the CAB educational model is designed to reduce stigma toward adults with ID at the intrapersonal level (the microsystem) by targeting the clients’ own cognitive, affective, and behavioral functioning. However, it is also designed to diminish stigma toward adults with ID at the interpersonal level (both in the mesosystem and macrosystem), that is, via interactions with key figures in their environment: family members, paraprofessionals, other staff members, and teachers working in various settings serving adults with ID. Changing attitudes at the interpersonal level toward persons with ID will further create positive attitudes at the structural level among stakeholders and policymakers (the macrosystem).

The Evolution of the Triple CAB Intervention Model
The prototype underlying the triple CAB model for adults with ID was the late Prof. Pnina Klein’s (1992) Mediational Intervention for Sensitizing Caregivers (MISC), a comprehensive program focusing mainly on caregiver-child interactions in nondisabled populations. Intervention based on the MISC had three major aims (Klein, 1992): (a) to heighten caregivers’ sensitization to their everyday interactions with children, thereby improving understanding of these children’s behavior, namely, enhancing caregivers’ “literacy of interaction;” (b) to enable caregivers to systematically improve their daily interactions with children by structuring new requirements that could potentially promote the children’s motivation, capacity for new learning, and cognitive, emotional, and behavioral functioning; and (c) to enhance positive affect and communication efficacy in both partners via the caregiver-child synchrony that develops due to continued caregiver sensitivity, responsiveness, and quality teaching behavior (mediation). Importantly, this mediational approach is unique in that it is not limited to a specific content or context area but rather raises caregivers’ consciousness toward a broad range of key issues relevant to the caregiver-child interaction. The sensitive interactions that ensue may show children that the world is responsive to them, that they are safe, and that they will benefit from seeking contact and communication.
In the case of the MISC intervention for typically developing children, the caregiver undergoes training to take an active role as the child’s “mediator.” After gaining an understanding of the individual child’s needs, interests, and capabilities, the mediator can interpret the environment for the child by structuring those components of the environment that the mediator deems meaningful for the child, thereby enabling mediated learning to occur rather than relying on the child’s direct learning through the senses. Likewise, the mediator can help interpret past and future experiences for the child.
Klein (1992) identified five major elements, or as she called them, mediational parameters, which are needed to create effective communication and experiences of mediated learning for typically developing children during caregiver-child interactions. These parameters were: focusing, cognitive expanding, affecting, encouraging, and regulating task-related behavior. Focusing comprised mediator behaviors that point the child’s attention toward a meaningful person, object, or event. Cognitive expanding comprised mediator behaviors that expand the child’s cognitive awareness beyond immediate needs. Affecting comprised mediator behaviors that verbally or nonverbally express enthusiasm or other emotions vis-à-vis the child or vis-à-vis other persons, animals, objects, or processes, which help raise the child’s awareness of appropriate emotional responses to diverse situations and elicit empathy and shared affect with the adult mediator. It also refers to the need to search for meaningful new experiences (i.e., listen, look, taste, remind one of past experiences) and the need to respond in a way that conveys excitement (sounds, looks, and feels excited) and meaningful activities. Encouraging comprised mediator behaviors that verbally/nonverbally reinforce the child’s feelings of competence and security accompanying the child’s investment of effort. Regulating task-related behavior comprised mediator behaviors that model, demonstrate, and/or verbally guide the child’s task performance, including cognitive regulation prior to action.
These five MISC mediational parameters were designed not only as intervention behaviors but also as measurable criteria for determining the quality of caregiver-child interaction and mediation in typical development, thus serving as both processes and outcomes (Sobelman-Rosenthal & Klein, 2003). A cumulative body of literature has demonstrated the effectiveness of the prototypical MISC program in promoting the cognitive, emotional, and behavioral development of young children with typical development around the world: in Israel (Klein, 1996, 2003b; Tzuriel, 1999), the United States (Klein, Wieder, & Greenspan, 1987), Sweden and Sri Lanka (Fuglesang & Chandler, 1996), and Ethiopia (Klein, 2003a; Klein & Rye, 2004). Beyond all these studies on non-clinical populations, the MISC was also shown to be effective for infants with Down syndrome (Sobelman-Rosenthal & Klein, 2003) and for cognitively low-functioning children on the autism spectrum (Jaegermann & Klein, 2010; termed pervasive developmental disorder at the time, Greenspan & Wieder, 1996). Some of the interventions were conducted between parents and children (e.g., Sobelman-Rosenthal & Klein, 2003), and some were conducted between staff and children such as teachers and preschoolers (Jaegermann & Klein, 2010).
The MISC’s Adaptation to Adults with ID
In light of the effectiveness shown for the MISC’s implementation in younger typically developing populations, it was adapted to adults with ID (Lifshitz & Klein, 2007). This MISC adaptation was designed to improve the quality of staff interactions with adults with ID, and as leverage for promoting these clients holistically, in multiple cognitive, affective, and behavioral domains.
The MISC’s adaptation to individuals with ID of differing severity levels, beyond childhood, was carried out in two stages. In the first stage (Lifshitz & Klein, 2007), observations of staff-client interactions were conducted in two age groups: among 30 paraprofessionals working with adults at all levels of ID in vocational and rehabilitation centers and among 30 paraprofessionals working with adolescents at all levels of ID in special education schools. In this pilot study, staff members working with both age groups appeared to exhibit mediational teaching behaviors during their interactions, without being aware of the MISC parameters. These study outcomes showed that the MISC, which had been designed for improving mothers’, nurses’, or teachers’ interactions with typically developing children (Klein, 1996, 2003b), could now be applied to the interactions between paraprofessionals and their adolescent or adult clients with ID.
On the other hand, a comparison of the two settings revealed differences in how the MISC mediational parameters were implemented by the staff members during interactions with students at the schools versus interactions with adult clients in the vocational/rehabilitational centers. Importantly, careful pilot observations of staff-client interactions in the two types of contexts showed that in working with adults, staff members did not devote sufficient time or attention to the mediating aspects of their interaction, instead revealing more commands and efforts to direct and control clients’ behavior during everyday activities, thereby supporting prior observational research (e.g., Golden & Reese, 1996; Hile & Walbran, 1991; Kuder & Bryen, 1993). Opportunities for choice making, cognitive expanding, and encouraging with explanation were observed more at schools, whereas mediation of verbal instructions and physical assistance were observed more in the centers. This prevalent inadequacy in leveraging staff-client opportunities for adults’ mediated learning, and the tendency to reduce such interactions to focus only on concrete everyday tasks, may be related to the stigma effect mentioned earlier regarding expectations for only low cognitive potential for learning among adults with ID, especially those with more severe disabilities. In contrast, the paraprofessionals in the schools revealed an optimistic approach toward the potential for learning among adolescents with ID (Lifshitz & Klein, 2007). The school aides and other paraprofesionals stated that they followed their adolescent students’ progress every day, seeking improvement, and that the special education teachers served as their role model for developing these students’ potential.
In contrast, the perceptions voiced by the paraprofessionals working with adults in the vocational centers reflected all three dimensions of the stigma construct (Corrigan & Lundin, 2001; Corrigan & Rao, 2012). In the cognitive stigma dimension, staff members revealed stereotypes toward their clients’ capability for progress in adulthood, especially for those with severe and profound ID (Lifshitz, Klein, & Fridel Cohen, 2010). They asserted that such adults cannot learn numbers, time concepts, or reading skills. In the affective stigma dimension, these staff members expressed pessimism, a lack of hope, and even desperation regarding the progress of adults with severe and profound ID. As a consequence, in the behavioral stigma dimension, the staff exhibited avoidance; that is, they avoided mediating clients’ literacy or cognition and instead focused mostly on everyday ADL skills.
Based on these empirical observations (see Chap. 5 for more details on Lifshitz & Klein, 2007), some of the MISC mediation behaviors appeared to be childish for adults, such as attempts to express or arouse in the client signs of verbal or nonverbal excitement within the Affecting parameter. Moreover, some novel mediation needs arose for adults with ID, which had not been provided by Klein’s (1992) five parameters developed for typically developing infants and children. To adapt the parameters to the target populations, some additional ones were inserted that were more relevant to adults with ID. For example, under Affecting two additional parameters were inserted: Meaning/values and Autonomy. Also, Encouraging was expanded to include Encouraging with explanation – in keeping with the humanistic principles characterizing the field of ID (e.g., normalization, Wolfensberger, 2002; quality of life, Schalock, 1996; maximal choice and participation, Israel’s Equal Rights for Persons with Disabilities Law, 5758–1998; Israel’s Equal Rights for Persons with Disabilities Law, Amendment No. 11, 5773–2012). In addition, the Regulation of behavior parameter was further specified to include Verbal instruction, Modeling, and Physical assistance mediation behaviors in order to better encompass the levels of adaptive task-related mediation necessary for adults with ID in vocational and rehabilitational settings. As seen in Fig. 2.1, in total, the adaptation of the MISC framework to adults with ID included nine mediation parameters underlying the three CAB components (Lifshitz et al., 2010; Lifshitz & Klein, 2007), in line with the three dimensions of the stigma construct.[image: ../images/427733_1_En_2_Chapter/427733_1_En_2_Fig1_HTML.png]
Fig. 2.1The Mediational Intervention for Sensitizing Caregivers (MISC) framework as adapted to adults with ID (Lifshitz & Klein, 2007; Lifshitz et al., 2010), later conceptualized as the triple Cognition-Affect-Behavior (CAB) model (Lifshitz, 2014), in correspondence with the three dimensions of the stigma construct (Corrigan & Lundin, 2001; Corrigan & Rao, 2012)



In the second stage of MISC adaptation to adults with ID, to validate the effectiveness of these nine MISC mediational parameters (Lifshitz & Klein, 2007; Lifshitz et al., 2010) even for adults with severe and profound levels of ID, a yearlong intervention for these populations was next conducted in two Israeli rehabilitation day centers (Lifshitz et al., 2010; see also more details in Chap. 5). In two workshops, staff were trained in how to use the nine adult-adapted MISC parameters during their everyday interactions with their clients. This study’s outcomes showed that the intervention not only enriched the quality of interaction between paraprofessional staff members and their adult clients, as hypothesized, but also improved the clients’ cognition, affect, and behavioral functioning (Lifshitz et al., 2010; see Chap. 5). Based on these promising results, an attempt was made to apply these MISC parameters in a case-study intervention for a 54-year-old with Down syndrome who exhibited early-onset Alzheimer disease (see Jacob’s case elaborated in Chap. 6; Lifshitz & Klein, 2011). The findings indicated that the MISC implemented by Jacob’s sheltered hostel staff helped him improve both in his daily life activities and in his cognitive functioning.
During these intervention efforts, it appeared that paraprofessionals and other staff members were exhibiting difficulties in remembering the nine MISC teaching behaviors that had been adapted to adult populations with ID (Lifshitz & Klein, 2007; Lifshitz et al., 2010). This led to the consolidation of the nine parameters into their three major components – mediation of cognition, mediation of affect, and mediation of behavioral skills (Lifshitz & Klein, 2011), which was later (Lifshitz, 2014) termed the “Cognition-Affect-Behavior” or “CAB” triple model (Lifshitz, 2014; Lifshitz-Vahav, 2015) as detailed below in this chapter. The aforementioned consolidation of the nine MISC parameters into the triple CAB model was utilized for the first time in developing a new curriculum for school students with severe and profound ID in Israel’s special education system (which is outside of the scope of the current book on adults; see Lifshitz et al., 2018 for details).
The Toolbox: The Triple CAB Model’s Three Major Components and Basic Mediation Parameters for Adults with ID
As reported throughout the following chapters of this book, the triple CAB intervention model targeting cognition, affect, and behavior components has been widely implemented, while adapting it to diverse samples of adults with ID of varying ages, etiologies, and ID severity levels, in different settings, and even to elderly adults with comorbid ID and dementia (see Chap. 6). In these diverse applications of the triple CAB model, the basic parameters were adjusted as necessary. However, overall, as detailed in Fig. 2.2, focusing and cognitive expanding were designated as the main parameters for mediating clients’ cognition; affecting and autonomy (along with meaning and other values) were designated as the main parameters for mediating clients’ affect; and regulating task-related behavior was designated as the main parameter for mediating clients’ adaptive behavior skills. The model’s three major components and basic mediation parameters for adults with ID are described next.[image: ../images/427733_1_En_2_Chapter/427733_1_En_2_Fig2_HTML.png]
Fig. 2.2The triple CAB model for adults with ID, detailing its nine basic staff-client mediation parameters (Lifshitz, 2014; Lifshitz & Klein, 2007)


The C in the CAB: Mediation of Cognition
Cognition can be defined in various ways, often as encompassing cognitive skills, thinking, strategies, self-regulation, and metacognitive processes (Feuerstein, 2003; Feuerstein & Falik, 2010; Feuerstein & Rand, 1974; Haywood, 2013; Hessels & Hessels-Schlatter, 2013; Vygotsky, 1978). These may include clients’ capacity to organize, process, understand, store, retrieve, transform, manipulate, and generalize information (Ashman & Conway, 1997; Feuerstein & Falik, 2010).

Haywood (1998, 2006) related to human cognitive processes as including thoughts, perceptions, learning, problem solving, and social interaction. More specifically, he specified Piaget’s criteria of concrete operations including comparison, categorization, classification, seriation, quantitative and spatial relations, and some of the transitive relations skills. Yet, for cognition in the triple CAB model, the UNESCO (2004, p. 13) extended definition of “literacy” was adopted, which goes beyond traditional definitions like reading and writing and instead refers more broadly to individuals’ “ability to identify, understand, interpret, create, communicate, and use printed and written materials associated with varying contexts. It involves a continuum of learning to enable an individual…to develop his or her knowledge and potential, and to participate fully in the wider society.”
In line with this approach, cognitive literacy for adults with ID could be called “life literacy,” including knowledge of low-order basic concepts such as color, size, and shape; skills such as comparison, classification, and generalization; sign reading (visual or verbal); math concepts and skills like quantity, numbers, addition, subtraction, and planning; and more. Cognitive literacy also includes clients’ learning as classified along the new Bloom taxonomy (Forehand, 2010, 2016), including dimensions such as remembering, understanding, applying, analyzing, synthesizing, creating, and evaluating. For clients with appropriate disability levels, cognitive literacy might also even include high-order cognitive concepts such as reading comprehension and metacognitive skills, which involve working memory, long-term memory, and so on.
Naturally, the mediator should adjust cognitive expansion to clients’ disability severity, such that clients with a more severe disability would receive a basic level of expansion related to basic cognitive concepts such as color, size, and quantity, whereas clients with a mild disability would receive a higher level of expansion related to more complex processes like manufacturing, marketing, and distribution. The highest level of cognitive expansion has been implemented in the “Otzmot” Post-Secondary Empowerment Project at Bar Ilan University’s School of Education, which expands the high-order cognition of students with mild to moderate ID, to the extent that some receive post-secondary education certification and some even study toward a bachelor’s degree (see Chap. 3).
The first component of the triple CAB intervention model – mediation of cognition – aims to enrich the cognitive stimulation experienced by adult clients in interactions with their staff. The two major parameters for mediating cognition – focusing and cognitive expansion – derived from the MISC intervention model (Klein, 1992) but were adapted to adults in the triple CAB model as follows (Lifshitz & Klein, 2007). To mediate cognition, the mediator is trained to help adult clients with ID to focus on various stimuli, experiences, and information related to their current activity (i.e., focusing) and to expose these clients to many diverse learning opportunities beyond immediate needs that are often missed during routine daily activity (i.e., cognitive expansion) – whether the activity is related to work assignments, performing a chore, eating communal meals, or enjoying a recreational pursuit.
Focusing
Any mediation of cognitive activity begins with an act or sequence of acts by the mediator aimed at directing the client’s attention to something or someone. This includes acts such as selecting, exaggerating, emphasizing, scheduling, grouping, organizing, gathering, and sequencing. During daily life activities such as meal preparation, work sessions, or group game playing, the mediator can use focusing to point out basic cognitive concepts, and to focus clients on time, orientation in space, or objects. When teaching clients to speak, focusing may pinpoint verbs or nouns. When reading, the mediator may start with focusing on the story’s title or newspaper headlines. In work sessions, focusing might point out the object to be packed or sorted. During meals, focusing can start with basic items that clients may want to eat.

Cognitive Expansion
Mediators can expand clients’ cognitive knowledge, beyond their immediate needs, not only during expressly cognitive activity (such as a lesson or skill learning session) but also during common daily life activities such as mealtime, vocational work sessions, a bus ride, sports, or an arts club (Lifshitz & Klein, 2007; Lifshitz et al., 2010). This should be done through explaining, elaborating, associating, raising awareness to metacognitive aspects of thinking, and relating to past, present, and future experiences. For example, cognitive expansion can afford much greater meaning to a meal than mere calming of clients’ hunger if mediators verbally and visually provide clients with appropriate knowledge about the food such as its ingredients, cooking process, textures, colors, and tastes.

The A in the CAB: Mediation of Affect
The second component of the triple CAB intervention model – mediation of affect – aims to enhance positive affect and reduce negative affect in both partners, while helping imbue meaning and control into clients’ lives. Like for mediation of cognition, the mediation of affect (as adapted to adults with ID via the parameters of Autonomy, Meaning/values, and Encouraging with explanation) can be implemented by staff during a range of formal and informal everyday activities for individuals with all levels of ID at all stages of adulthood. Yet, observations of various ID settings have clearly indicated that such affect-oriented interactions are usually uncommon (e.g., Lifshitz & Klein, 2007), even for adults with mild and moderate ID. Compared to the typical population, the ID population does not have access to the same opportunities for meaning-making and autonomous self-determination in their daily lives.

Meaning and Other Human Values
According to Lifshitz et al. (2010), human values shape the meaning of life. Thus, mediation of meaning refers to mediation that helps clients internalize universal humanistic values that foster clients’ sense-making of themselves and their surroundings. Via affective interactions, mediators can help clients clarify their own values and become socialized to their environment. Values comprise ideals based on worldviews (beliefs and thoughts) in relation to justice, morality, truth, and aesthetics, as well as plans to achieve these ideals through behavior. Clients’ behavior may be driven by a widening circle of mediated values beginning within the person and extending to the larger outside world. Namely, the values that can be mediated range from personal values (e.g., honesty, perseverance, autonomy,) to family values (e.g., devotion, belonging, responsibility) to societal values (e.g., politeness, kindness, patience) and even to global ecological values (e.g., environmental sustainability, animal protection) and religious values (e.g., reciting blessings or prayers, expressing gratitude to God, studying bible or other religious sources). Specifically for populations with severe ID, values may relate to hygiene, waiting in turn, diligence, obedience, and so forth.

Autonomy
One of the basic human values for individuals with ID, upheld in many countries by legislative disabilities acts and policies, is the right to “live one’s life with maximal independence” (Israel’s Equal Rights Act for People with Disabilities Law, 5758–1998, p. 1). The UN-CRPD human rights instrument, which was confirmed in Israel in 2012 (Commission on Equal Rights for Persons with Disabilities, 2012), similarly states: “The States Parties to the present Convention… recognize the importance for persons with disabilities of their individual autonomy and independence, including the freedom to make their own choices… [and] respect for inherent dignity” (United Nations, 2006, Preamble). Autonomy and volition enhance individuals’ life quality and meaning (Schalock, 1996, 2004), thereby fulfilling the basic human rights for equality, liberty, and dignity.
This right to autonomy is anchored in the triple CAB model through mediators’ provision of opportunities for adults with ID to make their own decisions. This important feature of the CAB model’s affect component for adults was spurred by the lack of choices observed for adult clients with ID, despite research showing that even individuals with severe or profound ID are capable of advocating for services or rights related to their disability; learning how to make decisions regarding the work they want to perform, the foods they prefer to eat, and the type of leisure activity in which they want to engage; describing their life and voicing their wishes and hopes for inclusion in society (Atkinson, 2004; Davy, 2015; Hughes, Pitkin, & Lorden, 1998; Kaiser & Abell, 1997; Parsons, Reid, & Green, 1998; Wehmeyer, 1998).
For example, some studies on residential settings yielded disappointing results regarding adult clients’ access to opportunities for choice-making and for learning to how to make decisions. Two studies examining the implementation of a 17-session person-centered training program (Later Life Planning Program; Heller, Factor, Sterns, & Sutton, 1996) aimed to increase participation in choice-making among 60 adults with ID ages 40–65 years living in community residences in Israel (Lifshitz, 2002; Lifshitz-Vahav & Schreiber, 2015). The program supplied clients with information on later life choices regarding health, exercise, nutrition, recreational time, employment, friendship, and housing. Following participation, residents did demonstrate significant progress in their choices regarding trivial areas of life such as when to go to sleep, which TV programs to watch, and so forth. However, no significant differences were found in meaningful decisions such as on what to spend the money they earned or choosing their preferred type of work or leisure activity. During the first wave of intervention (Lifshitz, 2002), representatives of the Israeli Commission on Equal Rights for Persons with Disabilities from the Ministry of Justice were invited to hear residents’ concerns. It was the first time that these community residents in middle and late adulthood had an opportunity to protest that they could not choose their own food at lunch or dinner or decide when to go to bed. Unfortunately, another study yielded similar outcomes regarding choice-making (Lifshitz et al., 2010).
These unsatisfactory opportunities for choice-making contradict Wehmeyer’s (1992) definition of self-determination as well as Schalock’s (1996) concept of life quality and Wolfensberger’s (1977) concept of normalization. Wehmeyer (1994) defined self-determination as acting as the primary causal agent in one’s life and making choices and decisions related to the quality or expressions of the life circumstances at home, work, or community. Therefore, in the triple CAB model, mediation of clients’ environment, in order to afford frequent opportunities for autonomous choice-making, aims to enhance clients’ positive affect. Such opportunities may emerge by enabling clients, for example, to select their foods verbally or from a written or visually presented menu, to decide which of several vocational or leisure activities to attend next, or to arrange the sequence for performing the steps of an upcoming task.

Encouraging with Explanation
This parameter for adults with ID remains similar to the one originally devised for typically developing children. Nevertheless, when encouraging adults, paraprofessionals should not talk in a childish voice and should use mature language, adapted to adults. Encouraging or mediating feelings of competence relates to the mediator’s verbal/nonverbal behavior that expresses satisfaction with the client’s behavior and identifies components of that behavior contributing to that success.
There are two ways to implement such encouraging rewards: with or without explanation. Encouragement or reward, when processed without an explanation, may not necessarily ensure learning, whether the task is an ADL skill, vocational assignment, or recreational activity. Rewards given as disconnected from explanation are processed in the basal ganglia of the brain (Balleine, Liljeholm, & Ostlund, 2009). Reward with explanation offers a carefully timed gesture or verbal expression of satisfaction when the client successfully completes a task or part of it, thereby identifying the reason for success. Studies suggested that while the ventromedial prefrontal cortex is involved in encoding the rewarding values of action outcomes, the medial prefrontal cortex including the dorsal anterior cingulate cortex are involved in linking expected rewards to actions (Duverne & Koechlin, 2017). More specifically, several studies suggested that at decision time, the anterior cingulate cortex contributes to cognitive control by encoding the reward advantage to switch away rather than to stay with the default/ongoing task set, irrespective of actual choices (Rushworth, Noonan, Boorman, Walton, & Behrens, 2011). When adults with ID are offered explanations for the reasons that they are receiving rewards, this may increase their intrinsic motivation as opposed to extrinsic motivation (Haywood, 2006; see Chap. 1) for repeating performance of the positive behavior. Such explanations may lower their dependence on extrinsic rewards and foster enjoyment of the advantages inherent to the tasks themselves.

The B in the CAB: Mediation of Behavior
The third component of the triple CAB intervention model – mediation of behavior – aims to help adult clients with ID to regulate their adaptive behavior in order to perform various tasks. Clients’ development of specific skills for vocational pursuits, leisure occupations, and communication are at the focus of most vocational and rehabilitational settings for individuals with ID, in keeping with the emphasis on adaptive behavior deficits in the new definitions of ID (American Psychiatric Association, 2013; Luckasson et al., 2002; Schalock et al., 2010; see Appendix 1.​1). Such basic practical and instrumental skills are necessary for a person to adapt to society.
Observations of the interactions between staff and adults with ID, mainly at lower levels of functioning (Lifshitz et al., 2010), indicated that when clients tackled simple ADL skills or leisure tasks, the staff members frequently gave them physical assistance, even performing the task instead of the clients, rather than guiding clients step by step, with gradually increasing intervention, in how to independently perform the task themselves. This tendency on the part of paraprofessionals to intervene rather than to mediate during task-related interactions prevents clients from exposure to opportunities to internalize and assimilate strategies for task analysis and problem solving, which they could then more likely transfer to similar tasks in the future. Hence, in adapting the behavioral component of the triple CAB model to adults with ID, as the basis for mediators’ regulation of clients’ behavior, four ascending stages of task mediation were delineated, as derived from Gold (1972) and from Luftig’s (1987) task analysis. As seen in Fig. 2.2, the verbal instruction parameter affords the highest degree of client self-regulation, followed by modeling, then practice, and only as a last resort should the mediator give actual physical assistance. For further details on these parameters, see Chap. 5.

The Triple CAB Model as a Way of Life
In line with the MISC approach, the triple CAB model (Lifshitz, 2014; Lifshitz-Vahav, 2015) is not limited to specific areas or contents but rather is a way of life to be applied across the lifespan. That is, to maximize the transfer and generalization of mediated learning to novel situations and to enhance the maintenance of intervention outcomes, key significant persons in the lives of these individuals are trained as mediators in order for them to consistently and reflectively implement all three CAB components of mediation – cognition, affect, and behavior – into the everyday natural environments of these adults with ID.
As the triple CAB model is applied throughout clients’ daily schedules, these mediation parameters begin to permeate mediator-client interactions, whether they occur during formal activities or informal situations at home, at vocational centers, in recreational frameworks, or in residential settings. Clients with all levels of ID at all stages of adulthood can benefit from such triple mediation while participating in a gamut of leisure activities like board games, while performing a work task like packing electronic components, or while practicing an ADL skill like waiting in line or navigating the route from a daytime center to an afternoon club. Although the main goal of these activities is most often the actual performance of a task (the behavioral component), both of the other two components (cognition and affect) can consistently be incorporated into these plentiful interactions (see examples on Fig. 2.3). The real-life ecological implementation of the triple CAB model thereby allows the intervention not only to contribute to the specific, directly targeted area but also to contribute to better social, psychological, and cognitive functioning of the adults with ID as they partake in these activities.[image: ../images/427733_1_En_2_Chapter/427733_1_En_2_Fig3_HTML.png]
Fig. 2.3Examples for diverse implementations of the triple CAB model as a way of life


This ecological sustainability orientation, where normalizing real-life mediation is incorporated systematically by staff, caregivers, paraprofessionals, and parents into everyday interactions with clients in natural settings, offers the benefit of cost-effective resource utilization. Those stakeholders who are already present in the daytime and nighttime environments for adults with ID undergo training to improve the quality of their interactions. Guided by intention, culture, and emotional investment, these mediating agents select, enhance, focus, and otherwise organize the world of stimuli for the client, according to clear intentions and goals for that learner’s enhanced and effective functioning. According to Feuerstein (2003), what ultimately determines the realization of an individual’s potential, even if it is influenced by genetic factors, is the individual’s mediated learning experience – the extent to which the client has been exposed to educational, cultural, and social stimuli.
Following these successes implementing MISC parameters as adapted for adults with ID (Lifshitz & Klein, 2007, 2011; Lifshitz et al., 2010) as well as prior research demonstrating the power of mediated learning interventions to generate improvement in the cognitive, affective, and behavioral functioning of adults at all levels of ID severity, for all etiologies (as described in Chap. 1; Lifshitz & Rand, 1999; Lifshitz, Tzuriel, & Weiss, 2005), it is important to continue seeking effective ways to guide staff in how to advance persons with ID, even those with severe/profound disabilities (see Chap. 5) or with an additional diagnosis of Alzheimer disease (see Chap. 6). In 2012, the launch of the Otzmot Post-Secondary Empowerment Project at Bar Ilan University’s School of Education offered three stages of inclusion in the academic world for adults with ID (see Chap. 3). This project’s target population is adults with mild and moderate levels of ID, and, naturally, it emphasizes the cognitive aspect more than the emotional and behavioral aspects, although the latter are also included in the program. More recently, the triple CAB model has been implemented in the leisure activities and cognitively stimulating activities in which adults with mild and moderate ID and even severe ID engage (Lifshitz-Vahav, Shnitzer, & Mashal, 2016; see Chap. 4).
Conclusions
According to the multilevel intervention model (Marshall et al., 2016), interventions should be systematically planned, conducted, and evaluated from a culture based on social sciences, in order to achieve the desired change. This chapter combined social and educational theories for assimilating change in the multiple frameworks surrounding persons with ID. The chapter opened by describing public stigma as an outcome of such interactions between the intrapersonal, interpersonal, and structural levels. Then, the three dimensions of the construct of stigma were discussed: stereotypes (cognitive dimension), prejudices (affective dimension), and their outcomes – discrimination (behavioral dimension). The three dimensions of social ecological theory that determine human development – the microsystem, mesosystem, and macrosystem (or megasystem) – were also described.
Against this backdrop, the current chapter traced the development of the triple CAB intervention model for individuals with ID during adulthood – as deriving practically from the MISC framework that was initially designed to enhance parents’ sensitivity to their typically developing infants and children. Grounded theoretically in the CAT, person-centered cultural approaches, and structural cognitive modifiability theory, the triple CAB intervention focuses on the crucial role of mediating agents (paraprofessionals, parents, etc.) for enhancing quality of life among adults with ID. This chapter presented the CAB model in detail to offer readers an evidence-based toolbox aiming to enhance cognition, affect, and behavior for adults with all levels of ID severity, at all ages across adulthood.
As detailed throughout this book, comprehensive triple CAB intervention programs have indeed been systematically implemented over many years. The efficacy shown by these various implementations of triple CAB programs in diverse settings and populations reinforces the claim that adults with ID can profit from systematic mediation processes. They can benefit from programs designed to ameliorate impaired cognitive functions and to enhance abstract thinking. Promoting the cognitive, emotional, and behavioral functioning of adults with ID aims to change the stigma effect in all three of its cognitive, emotional, and behavioral dimensions, not only at the intrapersonal level (within the persons with ID themselves) but also at the intrapersonal level (between clients and their close circle of family and staff who can serve as social agents) as well as at the structural level (referring to the macrosystem of policymakers, mass media, and society as a whole).
References
	Addison, J. T. (1992). Urie Bronfenbrenner. Human Ecology, 20(2), 16–20.

	American Psychiatric Association [APA]. (2013). Diagnostic and statistical manual of mental disorders: DSM-5 (5th ed.). Washington, DC: Author.

	Ashman, A. F., & Conway, R. N. F. (1997). An introduction to cognitive education: Theory and applications. London, UK: Routledge.

	Atkinson, D. (2004). Research and empowerment: Involving people with learning difficulties in oral and life history research. Disability & Society, 19(7), 691–702. https://​doi.​org/​10.​1080/​0968759042000284​187

	Baker, D. J. (1998). Effect of video-based staff training with manager-led exercises in residential support. Mental Retardation, 36(3), 198–204. https://​doi.​org/​10.​1352/​0047-6765(1998)036<0198:​EOVSTW>2.​0.​CO;2

	Balleine, B. W., Liljeholm, M., & Ostlund, S. B. (2009). The integrative function of the basal ganglia in instrumental conditioning. Behavioural Brain Research, 199(1), 43–52. https://​doi.​org/​10.​1016/​j.​bbr.​2008.​10.​034

	Bergström, H., Hochwälder, J., Kottorp, A., & Elinder, L. S. (2013). Psychometric evaluation of a scale to assess satisfaction with life among people with intellectual disabilities living in community residences. Journal of Intellectual Disability Research, 57(3), 250–256. https://​doi.​org/​10.​1111/​j.​1365-2788.​2011.​01531.​x

	Berk, L. E. (2000). Child development (5th ed.). Boston, MA: Allyn and Bacon.

	Blascovich, J., Mendes, W. B., Hunter, S. B., & Lickel, B. (2000). Stigma, threat, and social interactions. In T. F. Heatherton, R. E. Kleck, M. R. Hebl, & J. G. Hull (Eds.), The social psychology of stigma (pp. 307–333). New York, NY: Guilford.

	Bronfenbrenner, U. (1977). Toward an experimental ecology of human development. American Psychologist, 32(7), 513–531. https://​doi.​org/​10.​1037/​0003-066X.​32.​7.​513

	Bronfenbrenner, U. (1990). Discovering what families do. In D. Blankenhorn, S. Bayme, & J. B. Elshtain (Eds.), Rebuilding the nest: A new commitment to the American family (pp. 27–38). Milwaukee, IW: Family Service America.

	Commission on Equal Rights for Persons with Disabilities. (2012). Convention for rights for people with disabilities. Jerusalem, Israel: Israel Ministry of Justice. Retrieved from https://​www.​justice.​gov.​il/​Units/​NetzivutShivyon/​Equality/​Pages/​Amana.​aspx

	Cook, J. E., Calcagno, J. E., Arrow, H., & Malle, B. F. (2012). Friendship trumps ethnicity (but not sexual orientation): Comfort and discomfort in inter-group interactions. British Journal of Social Psychology, 51(2), 273–289. https://​doi.​org/​10.​1111/​j.​2044-8309.​2011.​02051.​x

	Cook, J. E., Purdie-Vaughns, V., Meyer, I. H., & Busch, J. T. (2014). Intervening within and across levels: A multilevel approach to stigma and public health. Social Science and Medicine, 103, 101–109. https://​doi.​org/​10.​1016/​j.​socscimed.​2013.​09.​023

	Corrigan, P., Markowitz, F. E., Watson, A., Rowan, D., & Kubiak, M. A. (2003). An attribution model of public discrimination towards persons with mental illness. Journal of Health and Social Behavior, 44(2), 162–179.

	Corrigan, P. W., & Lundin, R. K. (2001). Don’t call me nuts! Coping with the stigma of mental illness. Tinley Park, IL: Recovery.

	Corrigan, P. W., & Rao, D. (2012). On the self-stigma of mental illness: Stages, disclosure, and strategies for change. Canadian Journal of Psychiatry, 57(8), 464–469. https://​doi.​org/​10.​1177/​0706743712057008​04

	Crocker, J., Major, B., & Steele, C. (1998). Social stigma. In D. T. Gilbert, S. T. Fiske, & G. Lindzey (Eds.), The handbook of social psychology (4th ed., pp. 504–553). New York, NY: McGraw-Hill.

	Davy, L. (2015). Philosophical inclusive design: Intellectual disability and the limits of individual autonomy in moral and political theory. Hypatia, 30(1), 132–148. https://​doi.​org/​10.​1111/​hypa.​12119

	Drew, N., Funk, M., Tang, S., Lamichhane, J., Chá-vez, E., Katontoka, S., … Saraceno, B. (2011). Human rights violations of people with mental and psychosocial disabilities: An unresolved global crisis. Lancet, 378(9803), 1664–1675. https://​doi.​org/​10.​1016/​S0140-6736(11)61458-X

	Duverne, S., & Koechlin, E. (2017). Rewards and cognitive control in the human prefrontal cortex. Cerebral Cortex, 27(10), 5024–5039. https://​doi.​org/​10.​1093/​cercor/​bhx210

	Eagly, A. H., & Chaiken, S. (1993). The psychology of attitudes. Fort Worth, TX: Harcourt Brace Jovanovich.

	Emerson, E., & Hatton, C. (1996). Impact of deinstitutionalization on service users in Britain. In J. Mansell & K. Ericsson (Eds.), Deinstitutionalization and community living: Intellectual disability services in Britain, Scandinavia and the USA (pp. 169–184). London, UK: Chapman and Hall.

	Equal Rights for Persons with Disabilities Law, 5758–1998, S.H. 1658, 152.

	Equal Rights for Persons with Disabilities Law, (Amendment No. 11), 5773–2012, S.H. 2388, 40.

	European Union. (2018). Eurostat regional yearbook 2019. Luxembourg: Publications Office of the European Union. Retrieved from https://​ec.​europa.​eu/​eurostat/​documents/​3217494/​9210140/​KS-HA-18-001-EN-N.​pdf/​655a00cc-6789-4b0c-9d6d-eda24d412188

	Felce, D. (1996). Quality of support for ordinary living. In J. Mansell & K. Ericsson (Eds.), Deinstitutionalization and community living: Intellectual disability services in Britain, Scandinavia and the USA (pp. 117–133). London, UK: Chapman and Hall.

	Felce, D., Bowley, C., Baxter, H., Jones, E., Lowe, K., & Emerson, E. (2000). The effectiveness of staff support: Evaluating active support training using a conditional probability approach. Research in Developmental Disabilities, 21(4), 243–255. https://​doi.​org/​10.​1016/​S0891-4222(00)00040-8

	Feuerstein, R. (2003). Feuerstein’s theory of cognitive modifiability and mediated learning. In T. O. Seng, R. D. Parsons, S. L. Hinson, & D. S. Brown (Eds.), Educational psychology: A practitioner-researcher approach (pp. 59–60). Singapore, Singapore: Seng Lee.

	Feuerstein, R., & Falik, F. L. (2010). Learning to think, thinking to learn: A comparative analysis of three approaches to instruction. Journal of Cognitive Education and Psychology, 9(1), 4–20. https://​doi.​org/​10.​1891/​1945-8959.​9.​1.​4

	Feuerstein, R., & Rand, Y. (1974). Mediated learning experiences: An outline of the proximal etiology for differential development of cognitive functions. In L. Goldfien (Ed.), International understanding: Cultural differences in the development of cognitive processes (pp. 7–37). New York, NY: Guilford.

	Forehand, M. (2010). Bloom’s taxonomy. In M. Orey (Ed.), Emerging perspectives on learning, teaching, and technology. Retrieved from https://​textbookequity.​org/​Textbooks/​Orey_​Emergin_​Perspectives_​Learning.​pdf

	Forehand, M. (2016). Bloom’s taxonomy. In P. Lombardi (Ed.), Instructional methods, strategies and technologies to meet the needs of all learners. Retrieved from https://​granite.​pressbooks.​pub/​teachingdiversel​earners/​

	Fuglesang, A., & Chandler, D. (1996). Child focus through mediated learning experience: Sri Lanka. In P. S. Klein (Ed.), Early intervention: Cross-cultural experiences with a mediational approach (pp. 143–177). New York, NY: Garland.

	Gold, M. W. (1972). Stimulus factors in skill training of retarded adolescents on a complex assembly task: Acquisition, transfer, and retention. American Journal of Mental Deficiency, 76(5), 517–526.

	Golden, J., & Reese, M. (1996). Focus on communication: Improving interaction between staff and residents who have severe or profound mental retardation. Research in Developmental Disability, 17(5), 363–382. https://​doi.​org/​10.​1016/​0891-4222(96)00022-4

	Greenspan, S. I., & Wieder, S. (1996). The child with special needs: Encouraging intellectual and emotional growth. Reading, MA: Addison-Wesley.

	Hatzenbuehler, M. L., Phelan, J. C., & Link, B. G. (2013). Stigma as a fundamental cause of population health inequalities. American Journal of Public Health, 103(5), 813–821. https://​doi.​org/​10.​2105/​AJPH.​2012.​301069

	Haywood, H. C. (1998). On the transactional relation of cognitive and affective development. In J. M. Martinez, J. Lebeer, & R. Garbo (Eds.), Is intelligence modifiable? Madrid, Spain: Bruño.

	Haywood, H. C. (2006). A transactional perspective on mental retardation. International Review of Research in Mental Retardation, 31, 289–314. https://​doi.​org/​10.​1016/​S0074-7750(05)31009-3

	Haywood, H. C. (2013). What is cognitive education? The view from 30,000 feet. Journal of Cognitive Education and Psychology, 12(1), 26–44. https://​doi.​org/​10.​1891/​1945-8959.​12.​1.​26

	Heller, T. (2017). Service and support needs of adults aging with intellectual/developmental disabilities – Testimony to the U.S. Senate Committee on Aging Working and Aging with Disabilities: From school to retirement. Retrieved from https://​www.​aging.​senate.​gov/​imo/​media/​doc/​SCA_​Heller_​10_​25_​17.​pdf

	Heller, T., Factor, A., Sterns, H., & Sutton, E. (1996). Impact of person-centered later life planning training program for older adults with mental retardation. Journal of Rehabilitation, 62(1), 77–83.

	Hessels, M. G. P., & Hessels-Schlatter, C. (2013). Current views on cognitive education: A critical discussion and future perspectives. Journal of Cognitive Education and Psychology, 12(1), 108–124. https://​doi.​org/​10.​1891/​1945-8959.​12.​1.​108

	Hile, M. G., & Walbran, B. B. (1991). Observing staff-resident interactions: What staff do, what residents receive. Mental Retardation, 29(1), 35–41.

	Hughes, C., Pitkin, S. E., & Lorden, S. W. (1998). Assessing preferences and choices of persons with severe and profound mental retardation. Education and Training in Mental Retardation and Developmental Disabilities, 33(4), 299–316.

	Hwang, Y. I., Foley, K. T., & Trollor, J. N. (2018). Aging well on the autism spectrum: An examination of the dominant model of successful aging. Journal of Autism and Developmental Disorders. Advance online publication. https://​doi.​org/​10.​1007/​s10803-018-3596-8

	International Labor Office in Geneva. (2015). Decent work for persons with disabilities: Promoting rights in the global development agenda (3rd ed.). Geneva, Switzerland: Author.

	Jaegermann, N., & Klein, P. S. (2010). Enhancing mothers’ interactions with toddlers who have sensory processing disorders. Infant Mental Health Journal, 31(3), 291–311. https://​doi.​org/​10.​1002/​imhj.​20257

	Johnson, B. T., Redding, C. A., DiClemente, R. J., Mustanski, B. S., Dodge, B., Sheeran, P., … Fishbein, M. (2010). A network-individual-resource model for HIV prevention. AIDS and Behavior, 14(Suppl. 2), 204–221. https://​doi.​org/​10.​1007/​s10461-010-9803-z

	Jones, C. P. (2000). Levels of racism: A theoretic framework and a gardener’s tale. American Journal of Public Health, 90(8), 1212–1215. https://​doi.​org/​10.​2105/​AJPH.​90.​8.​1212

	Jones, E., Felce, D., Lowe, K., Bowley, C., Pagler, J., Gallagher, B., & Roper, A. (2001). Evaluation of the dissemination of active support training in staffed community residences. American Journal of Mental Retardation, 106(4), 344–358.

	Kaiser, D., & Abell, M. (1997). Learning life management in the classroom. Teaching Exceptional Children, 30(1), 70–75. https://​doi.​org/​10.​1177/​0040059997030001​14

	Klatt, K. P., Bannermann Juracek, D., Norman, K. R., McAdam, D. B., Sherman, J. A., & Bowen Sheldon, J. A. (2002). Evaluating preferred activities and challenging behavior through person-centred planning. In S. Holburn & P. M. Vietze (Eds.), Person-centered planning: Research, practice, and future directions (pp. 315–332). Baltimore, MD: Paul H. Brookes.

	Klein, P. S. (1992). Assessing cognitive modifiability of infants and toddlers: Observations based on mediated learning experience. In H. C. Haywood & D. Tzuriel (Eds.), Interactive assessment (pp. 233–250). New York, NY: Springer.

	Klein, P. S. (Ed.). (1996). Early intervention: Cross-cultural experiences with a mediational approach. New York, NY: Garland.

	Klein, P. S. (2003a). A mediational approach to early intervention: Israel. In S. Odom, M. Hanson, & J. Blackman (Eds.), Early intervention practices around the world (pp. 69–90). Baltimore, MD: Brookes.

	Klein, P. S. (2003b). Early intervention: Mediational intervention for sensitizing caregivers. In A.-S. Seng, L. K.-H. Pon, & O.-S. Tan (Eds.), Mediated learning experience with children: Applications across countries (pp. 68–84). Singapore, Singapore: McGraw-Hill.

	Klein, P. S., & Rye, H. (2004). Interaction-oriented early intervention in Ethiopia: The MISC approach. Infants & Young Children, 17(4), 340–354.

	Klein, P. S., Wieder, S., & Greenspan, S. I. (1987). A theoretical overview and empirical study of mediated learning experience: Prediction of preschool performance from mother-infant interaction patterns. Infant Mental Health Journal, 8(2), 110–129. https://​doi.​org/​10.​1002/​1097-0355(198722)8:​2<110:​:​AID-IMHJ2280080204>3​.​0.​CO;2-O

	Kogan, A. C., Wilber, K., & Mosqueda, L. (2016). Person-centered care for older adults with chronic conditions and functional impairment: A systematic literature review. Journal of the American Geriatric Society, 64(1), e1–e7. https://​doi.​org/​10.​1111/​jgs.​13873

	Krysta, J., Krysta, K., Zawada, K., Cubała, W. J., Wiglusz, M. S., & Jakuszkowiak-Wojten, K. (2015). Development of vocational training systems for patients with intellectual disability in Poland. Psychiatria Danubina, 27(Suppl. 1), S401–S407.

	Kuder, S. J., & Bryen, D. N. (1993). Conversational topics of staff members and institutionalized individuals with mental retardation. American Journal of Mental Retardation, 31(3), 148–153.

	LeBlanc, L. A., Cherup, S. M., Feliciano, L., & Sidener, T. M. (2006). Using choice-making opportunities to increase activity engagement in individuals with dementia. American Journal of Alzheimer’s Disease and Other Dementias, 21(5), 318–325. https://​doi.​org/​10.​1177/​1533317506292183​

	Leidy, P. (2004). Shoulder to shoulder: Celebrating the important work of direct support workers. Mental Retardation, 42(4), 304–307. https://​doi.​org/​10.​1352/​0047-6765(2004)42<304:​STSCTI>2.​0.​CO;2

	Lifshitz, H. (2002). Later life planning program: A pre-test assessment in Israel. Journal of Gerontological Social Work, 37(3–4), 87–103. https://​doi.​org/​10.​1300/​J083v37n03_​07

	Lifshitz, H. (2011). Te’oriyat “hagil hamefatzeh” be’ucklusiyah ba’alat mugbalut sicklit [Compensation age theory: In the population with intellectual disability]. Unpublished manuscript, Bar-Ilan University, School of Education, Ramat Gan.

	Lifshitz, H. (2014, March). Down syndrome: An integrated approach for an inclusive quality of life. Paper presented at the second conference of the Down Syndrome Policlinics and Parents’ Associations, University of Antwerp, Conference Centre Oud Sint-Jan, Bruges, Belgium.

	Lifshitz, H., & Klein, P. S. (2007). Comparison of mediation between paraprofessionals and individuals with intellectual disability: Vocational rehabilitation centres versus special education schools. European Journal of Special Needs Education, 22(4), 443–458. https://​doi.​org/​10.​1080/​0885625070165008​6

	Lifshitz, H., & Klein, P. S. (2011). Mediation between staff and elderly persons with intellectual disability with Alzheimer disease as a means of enhancing their daily functioning. Education and Training in Mental Retardation and Developmental Disabilities, 46(1), 106–116.

	Lifshitz, H., Klein, P. S., & Fridel Cohen, S. (2010). Effects of MISC intervention on cognition, autonomy, and behavioral functioning of adult consumers with severe intellectual disability. Research in Developmental Disabilities, 31(4), 881–894. https://​doi.​org/​10.​1016/​j.​ridd.​2010.​02.​012

	Lifshitz, H., & Rand, Y. (1999). Cognitive modifiability in adult and older people with mental retardation. Mental Retardation, 37(2), 125–138. https://​doi.​org/​10.​1352/​0047-6765(1999)037<0125:​CMIAAO>2.​0.​CO;2

	Lifshitz, H., Tal, D., Nissim, S., Nissim, D., Cohen-Bonna, Y., David, N., Saban, R., … Halevi, S. (2018). Tohnit limudim le’talmidim im mugbalut sicklit kashah ve’amukah [The national new curriculum for students with severe and profound ID]. Jerusalem, Israel: Ministry of Education, Special Education Department.

	Lifshitz, H., Tzuriel, D., & Weiss, I. (2005). Effects of training in conceptual versus perceptual analogies among adolescents and adults with intellectual disability. Journal of Cognitive Education and Psychology, 5(2), 144–170. https://​doi.​org/​10.​1891/​1945895057873825​04

	Lifshitz-Vahav, H. (2015). Compensation Age Theory (CAT): Effect of chronological age on individuals with intellectual disability. Education and Training in Autism and Developmental Disabilities, 50(2), 142–154.

	Lifshitz-Vahav, H., & Schreiber, M. (2015). Hackana le’zikna ve’eickut haim be’kerev mevugarim im mugbalut sicklit [Preparation for aging and quality of life among adults with intellectual disability]. In D. Prilutzky & M. Cohen (Eds.), Gerontologia ma’asit: Mabat mikzo’ee le’avodah im anashim zkenim [Practical gerontology: A professional overview of working with older adults] (Vol. 2, pp. 237–257). Jerusalem, Israel: Joint Israel–Eshel.

	Lifshitz-Vahav, H., Shnitzer, S., & Mashal, N. (2016). Participation in recreation and cognitive activities as a predictor of cognitive performance of adults with/without Down syndrome. Aging & Mental Health, 20(9), 955–964. https://​doi.​org/​10.​1080/​13607863.​2015.​1047322

	Link, B. G., & Phelan, J. C. (2001). Conceptualizing stigma. Annual Review of Sociology, 27, 363–385. https://​doi.​org/​10.​1146/​annurev.​soc.​27.​1.​363

	Link, B. G., & Phelan, J. C. (2006). Stigma and its public health implications. Lancet, 367, 528–529. https://​doi.​org/​10.​1016/​S0140-6736(06)68184-1

	Luckasson, R., Borthwick-Duffy, S., Buntinx, W. H. E., Coulter, D. L., Craig, E. M., & Reeve, A. (2002). Mental retardation: Definition, classification, and systems of support (10th ed.). Washington, DC: American Association on Mental Retardation.

	Luftig, R. L. (1987). Teaching the mentally retarded student: Curriculum methods and strategies. Boston, MA: Allyn and Bacon.

	Marshall, D. A., Burgos-Liz, L., Ijzerman, M. J., Osgood, N. D., Padula, W. V., Higashi, M. K., … Crown, W. (2016). Applying dynamic simulation modeling methods in health care delivery research-the SIMULATE checklist: Report of the ISPOR simulation modeling emerging good practices task force. Value in Health, 18(1), 5–16. https://​doi.​org/​10.​1016/​j.​jval.​2014.​12.​001

	Oliver, M. (1990). The politics of disablement. London, UK: Macmillan.

	Owen, M., McDonald, L., & Baine, D. (1994). Direct observation of communicative interaction in a group home setting. Education and Training in Mental Retardation and Developmental Disabilities, 29(1), 34–42.

	Paquette, D., & Ryan, J. (2011). Bronfenbrenner’s ecological systems theory. Retrieved from https://​www.​researchgate.​net/​publication/​265485344_​Bronfenbrenner’s_​Ecological_​Systems_​Theory

	Parsons, M. B., Reid, D. H., & Green, C. W. (1998). Identifying work preferences prior to supported work for an individual with multiple severe disabilities including deaf-blindness. Research and Practice for Persons with Severe Disabilities, 23(4), 329–333. https://​doi.​org/​10.​2511/​rpsd.​23.​4.​329

	Rall, J., Reed, J. B., & Essex, A. (2016, July 5). Employing people with disabilities. Retrieved from http://​www.​ncsl.​org/​research/​labor-and-employment/​employing-people-withdisabilities​.​aspx

	Ratti, V., Hassiotis, A., Crabtree, J., Deb, S., Gallagher, P., & Unwin, G. (2016). The effectiveness of person-centred planning for people with intellectual disabilities: A systematic review. Research in Developmental Disabilities, 57, 63–84. https://​doi.​org/​10.​1016/​j.​ridd.​2016.​06.​015

	Rimmerman, A. (2013). Social inclusion of people with disabilities: National and international perspectives. Cambridge, UK: Cambridge University Press.

	Rushworth, M. F., Noonan, M. P., Boorman, E. D., Walton, M. E., & Behrens, T. E. (2011). Frontal cortex and reward-guided learning and decision-making. Neuron, 70(6), 1054–1069. https://​doi.​org/​10.​1016/​j.​neuron.​2011.​05.​014

	Sanderson, H. (2000). Person centred planning: Key features and approaches. Retrieved from http://​www.​familiesleadingp​lanning.​co.​uk/​Documents/​PCP%20​Key%20​Features%20​and%20​Styles.​pdf

	Schalock, R. L. (1996). Re-conceptualization and measurement of quality of life. In R. L. Schalock (Ed.), Quality of life: Re-conceptualization and measurement (pp. 123–129). Washington, DC: American Association of Mental Retardation.

	Schalock, R. L. (2004). The concept of quality of life: What we know and do not know. Journal of Intellectual Disability Research, 48(3), 203–316. https://​doi.​org/​10.​1111/​j.​1365-2788.​2003.​00558.​x

	Schalock, R. L., Borthwick-Duff, S. A., Bradley, V., Buntix, W. H. E., Coulter, D. L., Craig, E. M., … Yeager, M. H. (2010). Intellectual disability: Definition, classification, and systems of supports (11th ed.). Washington, DC: American Association on Intellectual and Developmental Disabilities.

	Scharle, A., & Csillag, M. (2016). Disability and labour market integration. Luxembourg: Publications Office of the European Union. https://​doi.​org/​10.​2767/​26386

	Schensul, J. J. (2009). Community, culture and sustainability in multilevel dynamic systems intervention science. American Journal of Community Psychology, 43(3–4), 241–256. https://​doi.​org/​10.​1007/​s10464-009-9228-x

	Segel, R. (1977). Trend in services for aged mentally retarded. Mental Retardation, 15(2), 25–27.

	Shalom, G., Ben Simhon, M., & Harel, G. (2016). Helek A: Anashim im mugbalut hitpat’hutit [Part A: People with developmental mental disabilities]. In Y. Zaba (Ed.), Skirat ha’sherutim ha’hevratiyim [Social services review] (pp. 377–404). Jerusalem, Israel: Ministry of Labor, Welfare and Social Services. Retrieved from https://​www.​gov.​il/​BlobFolder/​reports/​molsa-social-services-review-2016/​he/​SocialServicesRe​view_​2016_​molsa-chapter6-disabilities-part1-2016.​pdf

	Shelton, J. N., & Richeson, J. A. (2006). Interracial interactions: A relational approach. Advances in Experimental Social Psychology, 38, 121–181. https://​doi.​org/​10.​1016/​S0065-2601(06)38003-3

	Singh, B. (2014). Status of intellectual disability in India: A review. Sodha Pravaha, 4(4), 162–169.

	Singh, N. N., Lanciony, G. E., Winton, A. S. O., Wahler, R. G., Singh, J., & Sage, M. (2004). Mindful care giving increases happiness among individuals with profound multiple disabilities. Research in Developmental Disabilities, 25(2), 207–218. https://​doi.​org/​10.​1016/​j.​ridd.​2003.​05.​001

	Smits, J. (2019, June 19). The aim is no less than to change society [Web log post]. Retrieved from https://​www.​inclusion-europe.​eu/​the-aim-is-no-less-than-to-change-societ

	Sobelman-Rosenthal, V., & Klein, P. S. (2003). Tahalick hitpat’hut shel tinokot im tismonet-down be’hashva’ah le’tinokot regilim: Tahalick eeti o tahalick shoneh [Communication development of children with Down syndrome compared with typically developing children: A slow process or a unique process?] Megamot [Trends], 42(4), 585–600.

	Steinert, C., Steinert, T., Flammer, E., & Jaeger, S. (2016). Impact of the UN convention on the rights of persons with disabilities (UN-CRPD) on mental health care research – A systematic review. BMC Psychiatry, 16, 166. https://​doi.​org/​10.​1186/​s12888-016-0862-1

	Tzuriel, D. (1999). Parent-child mediated learning transactions as determinants of cognitive modifiability: Recent research and future directions. Genetic, Social, and General Psychology Monographs, 125(2), 109–156.

	Tzuriel, D. (2013). Mediated learning experience and cognitive modifiability. Journal of Cognitive Educational Psychology, 12(1), 59–81. https://​doi.​org/​10.​1891/​1945-8959.​12.​1.​59

	UNESCO. (2004). The plurality of literacy and its implications for policies and programmes. Paris, France: Author. Retrieved from unesdoc.​unesco.​org/​ark:​/​48223/​pf0000136246

	United Nations. (2006). Convention on the rights of persons with disabilities. Retrieved from https://​www.​ohchr.​org/​EN/​HRBodies/​CRPD/​Pages/​ConventionRights​PersonsWithDisab​ilities.​aspx

	Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes. Cambridge, MA: Harvard University Press.

	Wehmeyer, M. L. (1992). Self-determination and the education of students with mental retardation. Education and Training in Mental Retardation, 27(4), 302–314.

	Wehmeyer, M. L. (1994). Perceptions of self-determination and psychological empowerment of adolescents with mental retardation. Education and Training in Mental Retardation and Developmental Disabilities, 29(1), 9–21.

	Wehmeyer, M. L. (1998). Self-determination and individuals with significant disabilities: Examining meanings and misinterpretations. Research and Practice for Persons with Severe Disabilities, 23(1), 5–16. https://​doi.​org/​10.​2511/​rpsd.​23.​1.​5

	Wolfensberger, W. (1977). The normalization principle, and some majorimplicationsto architectural-environmental design. In M. J. Bednar (Ed.), Barrier-free environments (pp. 135–169). Stroudsburg, PA: Dowden, Hutchinson & Ross.

	Wolfensberger, W. (2002). Social role valorization and, or versus, ‘empowerment’. Mental Retardation, 40(3), 252–258. https://​doi.​org/​10.​1352/​0047-6765(2002)040<0252:​SRVAOV>2.​0.​CO;2

	World Health Organization [WHO]. (2018, January 18). Disability and health. Retrieved from https://​www.​who.​int/​news-room/​fact-sheets/​detail/​disability-and-health

	Yeager, D. S., & Walton, G. M. (2011). Social-psychological interventions in education: They’re not magic. Review of Educational Research, 81(2), 267–301. https://​doi.​org/​10.​3102/​003465431140599





Part IIImplementation of the Triple CAB Model for Adults with Mild to Moderate Intellectual Disability

© Springer Nature Switzerland AG 2020
H. LifshitzGrowth and Development in Adulthood among Persons with Intellectual Disabilityhttps://doi.org/10.1007/978-3-030-38352-7_3

3. Post-Secondary Academic Programs for Adults with Mild and Moderate Intellectual Disability

Hefziba Lifshitz1 
(1)Head of MA Program in Intellectual Disability, School of Education, Bar-Ilan University, Ramat Gan, Israel

 


Abstract
This chapter presents a new trend that has been emerging around the world: post-secondary education (PSE) for adults with ID. After examining the state-of-the-art in inclusive PSE offerings globally, this chapter reviews prior research on PSE, which has mainly focused on social aspects (e.g., attitudes of lecturers, mentors, and the students with ID themselves) and employment outcomes. Then, the chapter details the Otzmot Empowerment Project – a three-stage inclusion model at Bar-Ilan University’s School of Education for students with mild and moderate ID across adulthood. In line with the CAT theory and the triple CAB model, the Otzmot PSE project provides intense mediation of students’ cognition (and additional mediation of affect and behavior) to support academic inclusion. In Otzmot’s separate inclusion model, adults with ID attend specially adapted enrichment courses (e.g., psychology, sociology) on campus. Otzmot’s hybrid/mixed model includes students in an undergraduate seminar with typical students as mediating research partners. In Otzmot’s full-inclusion model with supports, highly capable students with ID take regular undergraduate social science courses, completing coursework and passing exams. By the 2018–2019 academic year, six full-inclusion students have accumulated 32 out of the 64 academic credits needed for a BA. This chapter presents mediation strategies and cognitive processes and also details two empirical studies yielding findings on the impact of PSE and cognitively stimulating activities on intellectual functioning in adults with ID, as well as presenting the differences in students’ cognitive performance between the Otzmot program stages and identifying screening criteria for stages of inclusion.
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Overview of Post-Secondary Academic Programs for Adults with Developmental Disabilities around the World
The term post-secondary education (PSE) refers to educational programs after high school, in higher education institutions such as colleges or universities (Plotner & Marshall, 2015). Until the last two decades, such post-secondary opportunities have been unavailable to non-traditional students around the world, especially to populations who cannot meet standard matriculation criteria such as those from a low socioeconomic background and those with developmental disabilities.1
To map out PSE’s substantial exclusion of adults with disabilities in general and adults with an intellectual form of disability in particular, take the case of Israel. As of 2016, the number of persons with disabilities (including developmental disabilities and others) in the Israeli population is approximately 1,400,000 – comprising ~17% of the Israeli population. About half of these individuals with disabilities (~704,000) are adults in the workforce, ages 18–64 years (Barlev, Admon-Rick, Keren-Avraham, & Haber, 2017). Of them, only 4.2% (fewer than 32,000 adults) have low cognitive functioning, either at a borderline intelligence level (IQ = 70–85) or at the ID level (IQ = 70–85).
However, with regard to access to PSE opportunities, only 19% of Israeli adults with disabilities succeed in earning a bachelor’s academic degree, compared to 33% of the same-age nondisabled general Israeli population (Barlev et al., 2017). Yet, crucially, none (0%) of this minority with disabilities who has succeeded in obtaining a bachelor’s degree to date had a borderline intelligence level or a diagnosed ID.
These numbers resemble other western societies around the world. In the USA, for example, where 22% of adults ages 25+ exhibit some type of functional disability (10.0% mobility, 10.6% cognition, 6.5% independent living, 4.6% vision, and 3.6% self-care), only 13% earn a bachelor’s degree (Kraus, Lauer, Coleman, & Houtenville, 2018). In the UK, out of the working-age population (19–64 years, M = 31.80), only 14.9% of those with a long-term impairment or disability are reported as holding degree-level qualifications, compared to twice as many (28.1%) of their nondisabled counterparts (Disability in the United Kingdom, 2018; National Statistics, Department for Work and Pensions, 2018).
Note that it is difficult to compare countries for their rates of post-secondary qualification for adults with disabilities because each country defines disabilities, degree qualifications, and working ages differently. Nevertheless, these extremely low or nonexistent numbers of persons with disabilities who do achieve a higher education degree suggest that a “culture of denial” may still pervade post-high school education around the world (Kliewer, Biklen, & Kasa-Hendrickson, 2006; J. Lebeer, personal communication, June 28, 2019; Rimmerman, 2013; Smits, 2019). Such a culture of denial can lead to stigmatic stereotypes and prejudices that manifest in discriminatory practices preventing such individuals from becoming an integral part of society (see Chapters 1 and 2 for more on stigma; Corrigan & Lundin, 2001). Stigmatic attitudes and behaviors regarding the cognitive and academic abilities of persons with disabilities may certainly reduce their opportunities to participate in universities and colleges after high school (Rimmerman, 2013; Smits, 2019). Indeed, the typical college experience is not geared to match the needs and the level of support required for many individuals with cognitive and developmental disabilities (Plotner & Marshall, 2015).
Nonetheless, in the last two decades, access to PSE for people with disabilities has become increasingly significant (Grigal & Hart, 2010; Shaw, Madaus, & Banerjee, 2009). The international community has begun to recognize the social and economic benefits that continuing education offers as a pathway to employment and full participation in society. The UN-CRPD human rights treaty (United Nations, 2006, Article 24) stated: “Parties shall ensure an inclusive education system at all levels and lifelong learning directed to: a. The full development of human potential and sense of dignity and self-worth, … b. The development by persons with disabilities of their personality, talents and creativity.” Increasingly, universities and colleges have started to develop support systems for, on the one hand, students with sensory, physical, and learning disabilities and, on the other hand, students with a range of complex impairments (e.g., deaf/blind, high-functioning autism spectrum disorder, acquired brain injury, and mental health issues).
Although not always well enforced, in many countries access to PSE has become anchored in government legislation. For example, in the USA, such legislation comprises a long list (Lee & Will, 2010) including the Individuals with Disabilities Education Improvement Act of 2004; Higher Education Opportunity Act of 2008; Assistive Technology Act of 2004; Individuals with Disabilities Education Act of 1990; and Rehabilitation Act of 1973. In Australia, the federally mandated Disability Discrimination Act (1992) and Disability Standards for Education (2005) are complemented by state antidiscrimination legislation. In the UK, the Equality Act (2010) impacts PSE provisions. In Israel, the Equal Rights for Persons with Disabilities Law (5758-1998) and the Equal Rights for Students with Learning Disabilities in Higher Education Law, Amendment No. 5 (5768-2008) have been joined by recent explicit PSE regulations – Equal Rights for Persons with Disabilities in Higher Education Law, Amendment No. 15 (5776-2016).
In 1987, the University of Alberta in Canada was among the first to open its doors to students with developmental, intellectual, and learning disabilities (Harrison & Holmes, 2014; Uditsky & Hugson, 2012), followed by Flinders University and Deakin University in Australia (Sheppard-Jones, Kleinert, Druckemiller, & Ray, 2015). These universities also offered inclusion in campus life for persons with developmental disabilities. The On-Campus Program at Alberta commenced in 1987 (Uditsky, Frank, Hart, & Jeffrey, 1988; University of Alberta, n.d.), and the “Up the Hill” Project at Flinders University in South Australia (Rillotta & Rozengarten, n.d.) has been operating for over a decade. Deakin University in Victoria, Australia briefly hosted (1999–2003) a Certificate in Adult Literacy and Numeracy program operated by Gawith Villa Inc., now Inclusion Melbourne (Quinn, Laghi, Bisenieks, & O’Connor, 1999), but the program has since operated separately in the community. Recent reports on the numbers of PSE programs for students with ID in the US depict between 250 and 275 programs as of 2019 (e.g., Hart, Grigal, & Weir, 2010; National Parent Center on Transition and Employment, 2019). Grigal, Hart, and Papay (2019) reported that the number of post-secondary programs in the US expanded tenfold over the last two decades, from only 25 programs in 2004 to 260 programs in 2018, across 39 out of 50 states in the USA. Half were in four-year colleges or universities, 40% were in two-year colleges, and 10% were in trade/technical schools. PSE programs for adults with ID have been established in other countries including Great Britain, Ireland, New Zealand (O’Connor, Kubiak, Espiner, & O’Brien, 2012), and Iceland (Björnsdóttir, 2017).
Grigal et al. (2019) noted that the more inclusive educational opportunities emerging recently in colleges in the USA enable students with ID to continue their academic, social, and vocational learning in a socially valued academic setting. They reported “promising practices” underpinning such programs, including: instruction in natural environments, person-centered planning, cross-agency coordination, adoption of curriculum design, mentoring and coaching, securing competitive employment, development of social pragmatics and communication skills, self-determination and self-advocacy, and program evaluation. Plotner and Marshall (2015) identified several key concerns related to PSEs that should be addressed. These include university admission policies and procedures, financial support and funding, availability and accessibility of courses, opportunities for inclusion in nonacademic activities, and faculty’s and students’ attitudes toward inclusion of students with ID.
An important development in the USA is the emergence of professional resource organizations to help potential post-secondary students with ID and their families, like Think College, a national organization for cultivating inclusive higher education options for people with ID, which is based out of the Institute for Community Inclusion at the University of Massachusetts in Boston. Although legislation in the USA did not make PSE programs mandatory for institutions of higher learning, it did furnish grants to establish or widen model PSEs, termed “Transition and Post-Secondary programs for Students with Intellectual Disability” (TPSIDs), and funded the Think College national coordinating center (National Parent Center on Transition and Employment, 2019). For example, following the Think College’s recommendations for enhancing the quality of post-secondary educational opportunities, the Tennessee Inclusive Higher Education Alliance (n.d.) was founded in 2007, consisting of representatives from state institutions of higher learning, state and local agencies, businesses, and persons with disabilities and their family members. One Tennessee institution, the University of Tennessee at Knoxville (n.d.), operates the comprehensive 2-3-year PSE, “FUTURE,” which offers specially designed classes, undergraduate auditing options, internships, career and clinical counseling, and a vocational certificate.
Likewise, a growing number of institutions of higher learning around the world have begun to offer various programs to individuals with ID. For example, since 2007, tens of people with ID have graduated the University of Iceland’s part-time non-credit 2-year inclusive Vocational Diploma Program (Björnsdóttir, 2017). This PSE is categorized as experimental or developmental because its students with ID have not passed the Icelandic matriculation examinations necessary to meet the university’s formal academic admission criteria. The Icelandic vocational diploma program is adapted to individual needs, aiming to prepare students for special job placements in the fields of education, disability, and advocacy (e.g., in preschools or afterschool clubs). Its curriculum and teaching methods rely on cooperation between the diploma students themselves and their academic faculty at the School of Education, the diploma program coordinators, and typically developing student mentors. The latter give academic and social support to diploma students with ID, which has expanded their social networks and enhanced their sense of belonging.
Similarly, in Israel, at Ono Academic College in Kiryat Ono, matriculating students with typical development majoring in the health professions (e.g., occupational therapy) study side by side with students who have developmental disabilities. The overarching idea behind this program is that true learning and social change can occur when people with and without disabilities work together toward a common goal. Joint experiences between the traditional and non-traditional students remove barriers and reduce the fears and prejudices common to all. Learning together facilitates experimentation, exploration, internalization of values, and development of a broader social and academic identity. This experience encourages dialogue, familiarity, shared learning, and shared task performance in heterogeneous groups.
PSE Program Inclusion Models
Overall, PSE programs for students with ID can be divided into three structural models (Grigal, Dwyre, & Davis, 2006): the separate model, mixed/hybrid model, and inclusive individual model with academic requirements. In the separate model, students with ID attend courses and social activities that are located on campus, but their courses mainly remain segregated from the rest of the student population and focus on instruction, vocational, and life skills, as adapted to students’ level. In the mixed/hybrid model, students with ID participate mainly in inclusive academic coursework and social activities together with other nondisabled students. In the inclusive, individual support model, students with ID are fully mainstreamed into regular undergraduate courses while receiving individualized support to perform their coursework and exams and to fulfill academic requirements.
Some institutions offer more than one structure for their programs. For example, the Continuing Education Program offered at Trinity College in Dublin, as well as the programs offered through Think College in the USA, utilize the separate model as well as the hybrid model. The University of Alberta in Canada and Flinders University in Australia offer the inclusive model. In Think College affiliates in the USA (Hart et al., 2014) and at the University of Alberta in Canada (Uditsky & Hugson, 2012), students with ID attend and audit select undergraduate classes in business, education, communication, sociology, and other subjects (mixed/hybrid model) or else complete segregated courses tailored to their level (separate model). Today, there are approximately 265 two- and four-year colleges and universities in the USA that include students with ID in educational, independent living, and vocational/career programs (National Down Syndrome Society [NDSS], n.d.).
In most of these programs, the selection process for students with ID is based on the applicant’s educational and employment experiences, general interests, motivation to undertake the studies, and the environmental supports available to them (Hafner, Moffatt, & Kisa, 2011). A systematic review of the empirical literature for reports concerning PSE programs as well as a direct online search of university and college sites to identify PSE programs among their offerings uncovered no systematic formal programs that explicitly extend a bachelor’s degree to students with ID. It appears that, in the vast majority of PSE programs, students with ID only receive a certificate for auditing courses.
Case Studies of Individuals with ID Who Completed an Academic Degree
Currently, a new generation of students with ID, mostly with Down syndrome, is enrolling in higher education courses around the world. Their programs of study are no longer limited only to the previously standard fare of “life skills” courses but rather are now spanning diverse subjects ranging from fashion design to public speaking to entrepreneurism to historical documentary making (e.g., AnyaWeber, 2017; UI Reach, n.d.). Higher education students’ involvement in on- and off-campus activities have also enabled more opportunities like Brandon Gruber’s experiences at Cabrillo College that included interning for a congressman (AnyaWeber, 2017).
However, a literature search regarding PSE programs found only a handful of adults with ID (all with Down syndrome) in the world documented as having succeeded in completing a bachelor’s degree. These cases include: Aya Iqama, who finished her BA in literature in Japan; Pablo Pineda, who finished his BA in education and works as an actor in Spain; another unnamed student with Down syndrome who completed a BA in the USA and works as an assistant to an English teacher in Germany (A. Zimple, personal communication, May, 2015); and Cody Sullivan in Oregon, USA who completed a 4-year academic program at Concordia University and received a certificate for his achievement (Li, 2018). Following are some details, for example, on Aya Iwamoto, Pablo Pineda, and Francesco Agile.
Aya Iwamoto
One of the first people with Down syndrome worldwide to complete a university degree, Aya Iwamoto works as a Japanese translator of children’s books. She also lectures around the world and campaigns for the rights of persons with Down syndrome. Born in 1973 in Kagoshima, Japan she attended a Catholic Montessori kindergarten and the mainstreamed Makizono High School in Kirishima, completing her school attendance in 1993. Studying English literature at the Women’s University of Kagoshima (now Shigakukan University), she obtained her bachelor’s degree in 1998. Addressing Iwamoto’s graduating class, the university president praised her accomplishment, citing that it should offer hope and encouragement to others with her disability (Iwamoto, 2005; Shahal-Porat, 2007).

Pablo Pineda
Born in 1974 and currently living in Málaga, Spain, Pablo Pineda was the first student with Down syndrome in Europe to obtain a university degree. He received a bachelor’s degree in educational psychology and also a teaching diploma. He is an award-winning Spanish actor, known for his film role as a university graduate with Down syndrome. He has traveled to promote his film, give lectures and conference presentations, and campaign for labor integration and social inclusion for persons with ID (Saldana, 2016).

Francesco Aglio
This young Italian man, who was born with Down syndrome, graduated from The Institutes in Philadelphia with an economics diploma in 2006. Aglio was recognized for his accomplishment by receiving the honor of carrying the winter Olympics torch in 2006. He now works for a human resource company (Institute for the Achievement of Human Potential, 2015).

Albeit rare, these success stories offer optimism to individuals with ID and hold implications for those institutions that plan to undertake the design and implementation of PSE programs. As seen below, the “Otzmot” Post-Secondary Empowerment Project at Bar Ilan University’s School of Education – the first institution of higher learning in Israel to open its gates to students with ID – is a program that seeks to replicate the results shown by this handful of pioneering undergraduate students, by providing opportunities to receive not only a PSE certificate but even a bachelor’s degree for some individuals with ID.
Empirical Outcomes for PSE in Adults with ID
Despite the increasing trend of PSE access for adults with ID in colleges and universities worldwide, empirical research to date has focused mainly on the social and employment outcomes, rather than the cognitive outcomes of PSE programs, as might be expected if fuller inclusion objectives were targeted in line with the CAT view of adulthood as a period of cognitive growth (see Chap. 1). Social outcome research has addressed the PSE goal of changing stigmatic attitudes among nondisabled students, faculty members, and university administrators toward non-traditional students’ post-secondary inclusion (Uditsky & Hugson, 2012). For example, in the USA, Causton-Theoharis, Ashby, and DeClouette (2009) interviewed staff, professors, and students about the benefits and obstacles encountered by a PSE program at the end of its first year. Their qualitative findings pinpointed benefits like attitude changes and widening social opportunities for students with ID, alongside obstacles such as faculty reluctance, inaccessibility to some courses and social activities, and logistical elements like scheduling and registration.
In another qualitative study conducted after a 2-year Certificate in Contemporary Living Program offered at Trinity College in Dublin, Ireland, 11 lecturers who taught courses across two faculties agreed to participate in semi-structured interviews (O’Connor et al., 2012). All interviewed staff strongly supported the PSE initiative, because it provided opportunities not only for students to learn with undergraduate peers but also for lecturers to consider more inclusive instructional approaches for all learners in their classes. The level of understanding shown by many auditing students and their openness to participating in questions, discussions, and field and lab work impressed the lecturers, who noted the positive impact this had on other class members. The willingness of lecturers to develop more accessible instructional practices aligned with institutional policies on quality assurance in teaching. They suggested improvements to enable earlier briefing of lecturers and increased participation of students within the auditing process. Future research exploring lecturer and undergraduate students’ views of these students’ competence was recommended, to inform improved preparation of professionals.
Another research study using qualitative methods – an attitude and knowledge survey for students with typical development – revealed that after 1 year of experience studying side by side with students with ID, who were included in their university courses (the inclusive model), a large majority expressed positive attitudes (Westling, Kelley, Cain, & Prohn, 2013). Interestingly, knowledge about disability among these college students with typical development correlated with their positive statements about students with disabilities. Björnsdóttir (2017) also examined the effect of inclusion of students with ID in undergraduate courses on the typical students as well as on lecturers. The typical peers described increased social participation, knowledge, and self-esteem. The lecturers described the inclusive courses as positive both for the students with and without ID.
Carter et al. (2019) examined the attitudes and beliefs of typical students who were peer mentors of students with ID in several universities. These mentors reported experiencing benefits from the mentoring process; however, their beliefs were mixed in terms of about the potential of students with ID to improve in their grades, skills, social status, and participation in campus life.
Other empirical studies have addressed the contribution of PSE to employment among students with ID. Evidence indicates that PSE significantly improves such individuals’ chances of securing meaningful employment (Gilson, 1996; National Council on Disability, 2000). “Youth with ID who participated in postsecondary education were 26% more likely to leave vocational rehabilitation services with a paid job and earn a 73% higher weekly income” (Migliore, Butterworth, & Hart, 2009, p. 1). Zafft, Hart, and Zimbrich (2004) found that, for 20 students with ID at the age of transition from school to work, participation in PSE programs with individual supports resulted in higher employment rates and wages compared to similar students who participated in a more traditional high school transition program (e.g., 100% vs. 43% employment rates, respectively). Moreover, the PSE students were less likely to need ongoing supports as they moved into their new life roles as employees (Zafft et al., 2004). Björnsdóttir (2017) also noted that employment outcomes for students who graduated from inclusive college programs have in general been positive.
Remarkably, despite the stated goals of most PSE programs to promote academic skills and cognitive learning, most research on these programs has focused on their social aspects for persons with ID (A. Hugsson, personal communication, February 1, 2018), especially on the attitudes of lecturers, mentors, and the students with ID themselves. Reviewing research conducted on PSE outcomes for adults with ID did not yield empirical studies that directly tapped cognitive outcomes, progress, or performance. As Plotner and Marshall (2015, p. 59) pointed out: “There are few, if any, research-based guidelines to help program developers prepare and plan adequately for the postsecondary programs.” This lacuna in the empirical literature calls for the creation of an evidence base for operation of effective cognition-promoting PSE programs.
The Otzmot Post-Secondary Empowerment Project: Developing Three Stages of Ascending Inclusion in the Academic World
In line with humanistic maximal inclusion principles across the lifespan (UN-CRPD; United Nations, 2006), Bar-Ilan University’s Machado Chair for Research on Cognitive Modifiability and Human Development at the School of Education was the first institution in Israel to launch a PSE for adults with ID, in 2010. This “Otzmot” Post-Secondary Empowerment Project offers an innovative, theoretically grounded, multi-stage academic project for adults with ID, which has attempted to systematically implement the diverse PSE models of inclusion while explicitly targeting the goal of cognitive growth during adulthood in ID. Altogether in the Otzmot Empowerment Project’s years of operation to date, a total of approximately 200 students with ID have participated in PSE programs at varying inclusion levels (see Lifshitz-Vahav, 2015b).
In Hebrew, “Otzmot” means empowerments or potencies. Today, the Otzmot Project encompasses three stages for gradually increasing inclusion of adults with ID into the academic world: a separate academic instruction model of adapted-enrichment courses, a hybrid/mixed model with a research orientation, and an inclusive supported model. Figure 3.1 presents the multi-level Otzmot Project’s three ascending stages, as delineated next.[image: ../images/427733_1_En_3_Chapter/427733_1_En_3_Fig1_HTML.png]
Fig. 3.1The current multi-stage Otzmot Post-Secondary Empowerment Project for adults with ID in the School of Education at Bar-Ilan University


Stage 1. Separate Model: Adapted Academic Courses Only for Adults with ID
First-year students in the Otzmot Project – adults with mild or moderate ID – begin by attending two 2-hour academic enrichment courses per semester, adapted to the level of literate adults with mild ID. They spend 1 day per week (4 h) on campus, with exposure to typically developing students during breaks. The students with ID receive a certificate of participation upon completion of their year of studying these adapted courses. Lecturers in this model are master’s students in the ID Specialization Graduate Program at the School of Education, who undergo training to teach these courses as part of their practicum and who receive supervision. The trained master’s students thus serve as a mediating agent in the environment of these adult learners with ID, helping to transform the way that these Otzmot students experience academic stimuli, in accordance with the principles of mediated learning experience (Feuerstein & Falik, 2010; Feuerstein, Feuerstein, Falik, & Rand, 2003; Kozulin, 1998; Tzuriel, 2011a, 2011b, 2013). The trained lecturers act as mediators for the Otzmot students, selecting stimuli that are most appropriate to the PSE program’s intentions, and then filtering or enhancing them as well as scheduling and structuring them according to clearly identified and explicit goals (see Chap. 2 for more on cognitive mediation). All study units in the adapted-enrichment course are delivered using the easy-to-read technique (Department of Health, 2010), which makes written information easier to understand for people with learning disabilities (see Fig. 3.2).[image: ../images/427733_1_En_3_Chapter/427733_1_En_3_Fig2_HTML.png]
Fig. 3.2Easy-to-read didactic principles (Department of Health, 2010) for students with ID


Moreover, this easy-to-read material is uploaded to slideshow presentations and accompanied by illustrations, while asking questions about each section based on the new version of Bloom’s cognitive taxonomy (Forehand, 2010, 2016) as shown in Fig. 3.3. To be noted, at each stage of inclusion, Bloom’s taxonomy is adapted to the cognitive abilities of the relevant PSE students with ID (Lifshitz, 2017).[image: ../images/427733_1_En_3_Chapter/427733_1_En_3_Fig3_HTML.png]
Fig. 3.3New version of Bloom’s taxonomy (Forehand, 2010) as adapted to students with ID (Lifshitz, 2017)


Over the years since its establishment in 2011, this specially adapted separate enrichment curriculum has included various courses in the social sciences and in academic skills, such as psychology, sociology, self-advocacy, library use, and computer skills. For example, the Developmental Psychology course focuses on the classic theories of development throughout the lifecycle. From the regular course curriculum, academic contents relevant to persons with ID were selected, such as Piaget’s (1970) stages of cognitive development and Erikson’s (1966) stages of socioemotional development. To adapt the course to these learners, curricular contents are divided into small units of information and delivered slowly. For example, Piaget’s stages of cognitive development are divided into eight units, two units each for the sensorimotor, pre-operations, concrete operations, and formal operations stages.
Likewise, the Sociology course reviews theories of social development, conflicts of interest and social conflicts, social systems, traditional versus modern society, the roles of the individual in society, social institutions, and the elements that constitute culture. The Introduction to Government and Politics course deals with theories that explain the sources of social power, processes affecting policymakers and civilian life, and the status of minority groups and immigrants. The Introduction to Occupational Psychology course mainly addresses career and family theories. The Introduction to Ecology course focuses on natural resources and human exploitation of those resources, the interaction between humans and animals and plant ecosystems, and the individual’s contribution to ecological developments.
New Separate “Vocational College” Model: Vocationally Oriented Academic Courses for Adults with Moderate ID
Recently, the Otzmot Project opened a new separate program for adults with moderate levels of ID. This new “Vocational College” aims to help participants succeed more in their work, despite their lower cognitive functioning. Some but not all of these adults can read and write, but their level of comprehension is lower compared to those in the mild ID range. This group participates in a special program of the Division of ID in the Israeli Welfare and Social Ministry, where some of them work in vocational centers, and others work 3 days a week, for example in a hospital collecting paper for recycling, in a preschool for children with special needs, or in a veterinary hospital feeding animals and cleaning up after them. Therefore, the aim of this separate vocationally oriented PSE program is to impart academic skills that are needed for their work, considering that labor is an important part of the lives of people with disabilities and integration into work is a measure of success (Luria & Duvdevany, 2009).

The courses taught within this new Vocational College include, for example, Introduction to the Social Sciences and Introduction to Occupational Psychology. The College’s aims include: to familiarize learners with the theoretical and practical aspects of the world of employment, focusing on theoretical models and self-advocacy tools for effectively presenting oneself at work. Its topics include: career search skills like analysis of one’s strengths and weaknesses; recognizing the principles of choice and autonomy and learning to effectively use them to find fulfilling and appropriate work; familiarity with self-advocacy and self-determination models, and their effective use vis-à-vis employers and coworkers; and knowledge of duties/rights and rules of conduct. Additional vocationally oriented courses taught in this separate model include a Psychology of the Elderly course and a course on Young Children, in line with their job assignments. These participants with moderate ID need more mediation and greater concretization than the participants with mild ID in the academic adapted-enrichment program. The lecturers are specialized experts who earned an MA or PhD specializing in ID. Vocational College students receive a certificate upon completion of the program.
Contrary to other PSE programs in the world, which have usually limited PSE admission to young adults ages 21–24, the Otzmot policy from the start has been to admit older adults as well. This decision was anchored in the compensation age theory (CAT; Lifshitz-Vahav, 2015a) which emphasizes the learning potential of adults with ID even at later ages (see Chap. 1). The CAT claims that the maturity and life experience of individuals with ID enable them to continue growing cognitively into adulthood, compensating in later years for the developmental delay that they experienced in their early years. Therefore, a minimum age threshold for enrolling in this adult program was set at 21 years, but no upper age limit was set; currently, the oldest participant with ID is 55 years old.
Stage 2. Mixed/Hybrid Model of Adapted-Enrichment: Research Seminar with Typical Peers
After participating in the separate model for 1–2 years, all the students with mild and moderate ID can move to the next stage and begin participating in a partially inclusive (mixed/hybrid) research seminar. To do so, they attend the university once weekly for four academic hours. In the first 2 h, they study with a supportive instructor (Dr. Shoshana Nissim) for a two-hour preparatory session. An expert in mediation, Dr. Nissim teaches the learners basic concepts in advance of their seminar class, such as what research is, what questionnaires are, or what an interview is.
In the second 2 h, the students with ID are included as a group in an undergraduate research seminar on Lifelong Learning of Individuals with Disability, together with typical students. In this yearlong seminar, each pair of students with typical development is assigned to one partner with ID, to assist and mentor. As part of the two-hour weekly seminar, both groups of students (ID and typical) study topics related to self-advocacy, perform peer learning with assigned partners, and learn data collection and analytic methods. In peer learning, the typical students act as mediating agents, repeating and reinforcing the material that Dr. Nissim taught students with ID separately, earlier that day in the preparatory session.
Over the course of the two semesters, partners conduct a mutual research project on a class-wide topic relevant to lifelong learning for those with disabilities (e.g., emotional intelligence and psychological capital in students with ID versus typical peers). For this research seminar class, all students conduct interviews of two friends using relevant questionnaires. The typical students interview friends with typical development, while the students with ID interview friends with ID. Then, the students with typical development perform statistical analysis of the data that they and their peers with ID have collected. After analyzing the results, the typical students explain them to their peers with ID. Both groups draw conclusions together. Using computer software, the typical students also create a slide presentation that is accessible (easy-to-read – see Fig. 3.2) for the students with ID, containing their research study’s theoretical background, method, results, and discussion. The students with ID receive a certificate of participation upon completion of this academic adapted-enrichment seminar.
Stages 1 & 2 Adapted-Enrichment Model’s Objectives
The two academic-enrichment stages described thus far – the separate courses and the mixed/hybrid research seminar for adults with mild ID – together form the two-part adapted-enrichment model. This two-part inclusion model upholds both educational and social objectives as stated in the CAB intervention framework, but as adapted for the purposes of PSE. Educationally, this adapted-enrichment model aims to help students with ID to: acquire knowledge on academic subjects that may be relevant to them, develop strategies for learning, improve cognitive processes (Haywood, 1998, 2006) such as those included in Piaget’s criteria for concrete operations (e.g., comparison, categorization, classification, class inclusion), conduct small research projects with typical peers, and use the computer lab. Socially, the adapted-enrichment model has dual aims, focusing on both the atypical and typical students. For the students with ID, the academic-enrichment model aims to expose them to their peers with typical development (during breaks and, in the hybrid model, in class); to expand their friendship circle; and to empower and strengthen their self-image, confidence, and quality of life. For the students with typical development, the academic-enrichment stages aim to elicit positive attitudes toward individuals with disabilities.

In particular, the unique design of the hybrid/mixed research seminar in Stage 2 offers an extremely unusual and meaningful opportunity for recurring goal-directed joint academic interactions as well as evolving social interactions between adults with ID and typical adults over a full academic year. For some of the typically developing undergraduate students, it is their first encounter with adults with cognitive limitations. The potential positive outcomes of this growing personal familiarity and collaboration over time between the two student groups are numerous. Repeated experiences in performing diverse academic tasks and coping with various situations in and out of the classroom can help deepen typical students’ insights into the potential of adults with ID and furnish hands-on knowledge and techniques for how to “reach” persons with disabilities to help foster their success and well-being.
Indeed, typical students who have participated in recent years of the Lifelong Learning of Individuals with Disability seminar report an improvement in their own attitudes, such as a sense of esteem and even astonishment regarding the verbal, cognitive, and social abilities demonstrated by their research partners with ID (see teaching level surveys, https://​www1.​biu.​ac.​il/​index.​php?​id=​3585&​pt=​1&​pid=​1692&​level=​5&​cPath=​5). In particular, typical students were impressed by the prior knowledge that students with ID had gained during the preparatory supportive sessions with Dr. Nissim. The nondisabled seminar students were also surprised to learn not only about the differences between their own lives and those of university students with disabilities but also about their similarities. In all, these benefits of the hybrid/mixed inclusion model for helping to combat stigma at a broader level cannot be overemphasized, considering that these undergraduate students specializing in special education and related majors will go on to act as the teachers, healthcare professionals, advocates, and policymakers of populations with ID in the future.
Such shared experiences may thus suggest the role of hybrid/mixed seminars – with typical students as mediation partners – as a potentially effective tool in the long term for reducing negative stereotypes concerning these individuals’ status in society (Link & Phelan, 2001). This hybrid inclusion model can be emphasized, therefore, not only for changing the stereotypical knowledge structures (cognitions) upheld by these typical adults who may hold key future strategic positions, but also for impacting their emotional feelings about peers with ID (i.e., lowering prejudices; Eagly & Chaiken, 1993), which in turn can lead to fewer avoidant or discriminatory behaviors toward persons with ID in the future, including decreased social distance (Corrigan, Markowitz, Watson, Rowan, & Kubiak, 2003) and increased allocation of societal resources (Hatzenbuehler, Phelan, & Link, 2013; Link & Phelan, 2006).
Stage 3. Fully Inclusive Studies Model, with Support
After having attended the previous two stages of the project – the adapted separate enrichment courses and hybrid research seminar – some of the Otzmot students with mild ID became ready to move on to more inclusive models of PSE in mainstream undergraduate academic courses.
Candidate Selection for Supported Inclusive Undergraduate Studies
Inasmuch as no scientific criteria were available for determining the fitness of students with mild ID for full inclusion in Otzmot, only those candidates who exhibited relatively high cognitive capabilities were assigned to the preparation and screening program for supported full-inclusion model. Thirteen such candidates were identified, based on the advanced levels of understanding that they had demonstrated during their participation in Stages 1 and 2 of adapted academic enrichment. Particularly notable were their relatively higher level of language and verbal expression, memory, and cognitive processes (e.g., ability to solve analogical problems and understand metaphors) – compared to the other students who had participated with them in the adapted-enrichment program.

After these 13 candidates’ selection, they were each interviewed by the director of the full-inclusion project. In this interview, they were shown the expected curriculum for the full-inclusion model and the behavioral contract they would need to sign, and they were asked if they would be interested in participating in the project. Each of these adults signed a contract stipulating that they would behave appropriately, speak only while raising a hand, avoid quarreling with friends, and listen to the lecturers’ instructions.
Prior to the academic year, these 13 candidates with mild ID participated in a two-month preparatory program that aimed to prepare them for their inclusion in undergraduate courses. This preparatory course used the strategies of Universal Design for Learning (Center for Applied Special Technology; Israel, Ribuffo, & Smith, 2014), undertaking adaptations to students with ID (see Fig. 3.4). However, 3 of the 13 students were subsequently excluded from the full-inclusion model due to behavioral-emotional problems and an inability to complete the preparatory course requirements. For example, one woman would cry and get upset when receiving feedback about her errors during the preparatory program, and another participant would copy others’ homework instead of answering independently. Thus, not only cognitive eligibility but also emotional maturity, a real desire to learn, and a lack of maladaptive behavior were recognized as criteria for eligibility in fully inclusive programs. This left 10 candidates in the supported full-inclusion group.[image: ../images/427733_1_En_3_Chapter/427733_1_En_3_Fig4_HTML.png]
Fig. 3.4Universal Design for Learning strategies (Israel, Ribuffo, & Smith, 2014) as adapted to students with ID


After the first semester of their first fully inclusive academic year, to search for evidence-based criteria that might distinguish the 10 fully included students from the 21 students who had remained in the adapted-enrichment model, an intelligence and cognitive battery was administered to both groups. This included a series of crystallized and fluid intelligence tests using the Wechsler (2001) test of intelligence for adults (WAIS-IIIHEB, Hebrew version) and Hebrew abstract verbal tests (Glanz, 1989). The findings (see Study 2 elaborated later in this chapter: Lifshitz, Verkuilen, Shnitzer-Meirovich, & Altman, 2018) indicated an IQ range of 62–72 for the fully included students, whereas the 21 participants who had remained in the hybrid/mixed adapted-enriched program showed an IQ of 50–59. In addition, four markers of intelligence and verbal abstraction were identified (general IQ, verbal IQ, vocabulary, and idiom usage) that differentiated the students who remained in the adapted-enrichment stage versus the students who were performing adequately in the supported full-inclusion model (see Study 2). Based on these research outcomes, the Otzmot Project has subsequent utilized these screening tools to determine candidates’ eligibility for the transition from adapted-enrichment PSE to full inclusion.
Interestingly, 1 of the 10 students tested after a semester in the supported full-inclusion model did not meet these screening criteria. At first, the screening tools were faulted, assuming that they had failed to predict her suitability to the full-inclusion model. However, eventually this woman with Down syndrome began to falter in her motivation to study in these undergraduate classes. Her level and amount of mediation were increased, but one day she announced that she did not want to take an upcoming test and she quit. Two other students with ID dropped out of the project, one because she moved to a distant residence and the other because she opted to go out to work instead of continuing to study. This left six individuals in the program.
To date, the six students with ID who met these criteria have been fully included in regular undergraduate courses at Bar Ilan University through the Otzmot Post-Secondary Project. Of these fully included adults, two have Down syndrome, one has Williams syndrome, one has Kabuki syndrome (see Appendix 1.2), and two exhibit no specific etiology (with one of these students exhibiting an additional mild physical disability).
The Selected Undergraduate Courses, Credits, and Formal Student Status
The Otzmot Project’s pedagogical committee selects university offerings in the social sciences based on courses’ requisite verbal knowledge and contents that are relevant to the world of adults with ID. The first courses selected for full inclusion of these adults with ID were from the School of Education, including: Introduction to Special Education (2 credits), Intellectual Disability (1 credit), Computers for Children with Special Needs (1 credit), Informal Education (2 credits), Theories of Special Education (2 credits), and Strategies for Cognitive Modifiability (1 credit). The contents of these courses were relevant to students’ own world, dealing with special education and disability issues, leisure activities, residential frameworks, and Jewish humanistic values. That relevance served as scaffolding for these students’ ability to cope with these courses’ demands and contributed to their self-efficacy. The six students actively participated in their courses, while sharing their life experiences as persons with disabilities. After their successful full inclusion in the School of Education, the six students were included in more complex abstract courses from other departments at Bar-Ilan University, such as: Introduction to Sociology (2 credits) and Israeli Society (1 credit) from the Interdisciplinary Social Sciences Department; Mass Communication (1 credit), Communication and Psychology (1 credit), and others from the School of Communication; Judaism courses (6 credits) from the Institute of Advanced Torah Studies; Library (2 credits), Hebrew (2 credits), and Advanced Computers (1 credit).

As of the 2018–2019 academic year, each of the six students with ID in the supported full-inclusion model had received 32 academic credits from their completed courses (out of 64 credits needed for the BA degree). The ultimate goal of the Otzmot Project is to enable these students with ID to complete the remaining credits required to obtain an undergraduate academic degree. However, to date, these credits were accrued while students were registered per course as auditors. In an act denoting formal recognition of these students with ID, beginning in the fall of 2019, the university registrar will formally register these students as quorum undergraduate students rather than auditors.
The Support System During Fully Inclusive Courses
For each academic hour in a university course, the students with ID receive an additional academic hour of preparation in a small group from a trained special education teacher. The students were divided into two equal groups, with each group (of four or five students with ID) included into different courses. Two special education teachers who hold a master’s degree from Bar-Ilan University’s ID Specialization Graduate Program underwent training to become “academic accessibility” specialist teachers. They work with these students with ID according to the aforementioned adapted Universal Design for Learning strategies (see Fig. 3.4) and easy-to-read (Department of Health, 2010) didactic guidelines (see Fig. 3.2).

Prior to the beginning of each course, the special education teacher assigned to each included small group receives the course curriculum and each lesson’s content from the course lecturer(s). A printed course reader is composed for each course by the special education teacher, containing relevant reading materials to help the special teacher prepare the students with ID prior to each lesson. During these preparatory sessions, the special teachers work with the students with ID using the aforementioned didactic strategies and cognitive processes. They also prepare students for exams and help them in performing the coursework. The course lecturers themselves are also trained to use the Universal Design for Learning and other strategies.
The Supported Full-Inclusion Model’s Objectives (Stage 3)
By definition, in line with the triple CAB intervention model described in Chap. 2 (Lifshitz, 2014), this fully inclusive PSE model’s major emphasis is on mediation of cognition (knowledge, cognitive processes, thinking, and metacognition). This occurs through trained mediation agents including teaching faculty and accompanying special education teachers.

Mediation of affect in the full-inclusion program is expressed in several ways, including mediation of task-intrinsic motivation. At the beginning, the six students with ID needed external rewards in order to cope with the program’s demands because the long-term goal – of achieving all 64 academic credits necessary for the BA degree – was too distant and intimidating to spontaneously elicit intrinsic motivation. To address this difficulty, teachers use strategies such as stimulating enjoyment from the study tasks and course contents and fostering students’ self-determination and autonomy. Thus, using the “encouraging with explanation” parameter of the CAB model, the course lecturers and academic accessibility experts verbally and nonverbally encourage students’ feelings of competence by expressing satisfaction with efforts exerted and by pinpointing those components of students’ behavior to explain how they contributed to success.
In addition, the affect component of the triple CAB model at the PSE level also includes autonomy, especially with regard to the choice as to whether participants wish to enter the program and remain there or not. If participants decline to enter the program or have difficulty starting a new academic course, staff members do attempt to explain more about the experience and offer them encouragement and even incentives to proceed. For example, one student refused to participate in the Introduction to Sociology course, claiming that it was boring. He received the explanation that this was a required course for all students who want to accumulate 64 academic credits. His specialist teachers persuaded him to try again and also made some accommodations that helped him attend the upcoming two lessons. The staff members, anticipating the possibility that he might still refuse to participate, were prepared to stop their persuasions to respect his choice. However, after those two lessons he found himself willing to continue.
Mediation of adaptive behavior is also a focus. Such behaviors include regular attendance, class and study habits, working on social competencies, and improving peer social interactions with other students – both those with disabilities and those with typical development.
Criteria for Success Among the Students with ID in the Regular Undergraduate Courses
The criteria required of the students with ID in their inclusive undergraduate courses at Bar-Ilan University’s School of Education are the same as those required from students with typical development. In some courses, the final score is determined by exams and in others by a final assignment. In courses with exams, scores range between 0 and 100, with 60 as a passing score. Multiple-choice exams in some courses are difficult for students with ID. A method of teaching them to take such tests was developed, and their scores have ranged between 60 and 95.

In courses without exams, the final score is comprised of course assignments: group work during class, reading and presenting articles, or coursework. Strict grading criteria for such assignments require expressive written ability, use of scientific terms, and reading of academic articles. The students with ID achieve grades ranging between 65 and 80.
Empirical Outcomes for the bar-Ilan University’s Otzmot PSE Project for Adults with ID
Following are the results of two empirical studies examining the cognitive outcomes of the Otzmot PSE. The first study focused on how the Otzmot adapted-enrichment model as well as other cognitively stimulating leisure activities may contribute to crystallized and fluid intelligence test performance among adults with ID, in line with cognitive activity theory. The second study aimed to compare the cognitive performance of students with ID in two stages of the Otzmot Project – those in the adapted-enrichment stages versus those who were fully integrated in regular academic university courses (with supports) – and to draw conclusions about scientific criteria for determining students’ eligibility for full inclusion.
Study 1: Contribution of Participation in the Otzmot Academic Enrichment Project to the Cognitive Processes of Adults with ID (Lifshitz, Nissim, Meirovich, & Weiss, 2016)
Study 1 (Lifshitz et al., 2016) aimed to evaluate whether participation in the adapted-enrichment model (Stages 1–2) of the Otzmot Post-Secondary Empowerment Project at Bar-Ilan University’s School of Education would indeed contribute to students’ cognitive performance. In undertaking this study on adult students with ID, the best way to determine the contribution of the Otzmot Project would have been to conduct a pretest-posttest research design. However, as mentioned above, the PSE program had started without initial formal testing. Therefore, this research study examined the extent to which the Otzmot Project contributed to the cognitive processes of these adults with ID in comparison with the extent of cognitive contribution shown by other cognitive leisure activities in which these individuals were participating. This comparison corresponds with Feuerstein’s (2003) and Feuerstein and Rand’s (1974) conceptualization of “mediated learning experience” as the proximal factor that determines a person’s cognitive ability beyond genetic makeup. Considering that the first stages of the Otzmot Project incorporated systematic supports, from graduate students who were trained to become mediating agents to explicitly organize academic stimuli for adults with ID, the comparison of this Otzmot PSE program versus non-mediated cognitively oriented leisure activities was expected to pinpoint the PSE’s possibly unique impact on the crystallized and fluid intellectual abilities of adults with mild ID.
Participants
To hone in on the impact of Stages 1–2 of the Otzmot Project’s academic-enrichment model, two groups of adults with mild ID were compared, who differed in the type of academic courses that they were attending (Lifshitz et al., 2016). The entire sample comprised a total of 49 adults with mild ID (ages 25–59 years) who lived in residential settings, worked in sheltered vocational centers in the mornings, and attended various leisure activities in the afternoons. Of these, the 21 adults in the experimental group were additionally attending the adapted-enrichment model of the Otzmot Project at Bar-Ilan University once weekly (in separate special courses or in the mixed/hybrid research seminar as elaborated above). They did not participate in other cognitive activities except for the Otzmot Project. On the other hand, the 28 adults in the control group were attending academic classes as part of their leisure activities, which were unaffiliated with the university, intermittent, and without structured support for learning, thereby providing non-mediated learning experiences. The control group’s leisure academic classes (in communication, bible, etc.) were delivered either to the typically developing community at large at local civic centers or in participants’ own community residences targeting only adults with ID.

The background characteristics of both groups were the same, as seen in Table 3.1. The two groups did not differ significantly in age, sex, ID etiology (either Down syndrome or non-specific ID), mean frequencies of leisure activities beyond the academic courses, or basic cognitive level as measured on two Hebrew verbal cognitive process tests, of synonyms and analogies (Glanz, 1989).Table 3.1Study 1 (Lifshitz et al., 2016): Differences in background characteristics and cognitive tests for experimental group (Otzmot mediated adapted-enrichment courses) versus control group (unmediated community academic courses)


	Variable
	Measure
	Experimental group (n = 21)
	Control group (n = 29)
	F
	ηp2

	M
	SD
	Range
	M
	SD
	Range

	Chronological age
	 	35.62
	6.81
	26–50
	37.10
	9.80
	25.5 – 59.0
	.36
	.01

	Cognitive load of participation in cognitively stimulating leisure activities
	Tabletop games
	1.05
	.92
	0–2
	.93
	.84
	0–2
	.22
	.00

	TV/radio
	.86
	.96
	0–1
	.93
	.26
	0–1
	.72
	.01

	Reading
	2.29
	1.31
	0–3
	2.45
	1.53
	0–3
	1.12
	.08

	Digital devices
	2.86
	1.85
	0–4
	2.03
	2.01
	0–4
	2.18
	.04

	Cognitive load for academic courses (Otzmot or other)
	 	5.71
	1.31
	0–6
	1.41
	1.55
	0–6
	62.13∗∗∗
	.77

	Basic cognitive level
	Synonyms
	4.71
	2.63
	1–10
	4.34
	1.65
	2–8
	.37
	.01

	Analogies
	4.71
	2.67
	1–11
	3.93
	1.89
	1–8
	1.48
	.03

	Crystallized intelligence tests
	Semantic fluency
	31.71
	8.65
	17–45
	25.38
	8.38
	12–44
	6.77∗
	.12

	Verbal analogies
	13.76
	7.86
	2–29
	11.55
	6.09
	3–27
	1.26
	.03

	Homophone meaning generation
	12.48
	3.52
	6–19
	10.45
	2.03
	7–16
	6.63∗
	.12

	Fluid intelligence tests
	Raven matrices test
	22.29
	6.51
	15–39
	13.17
	2.93
	10–20
	44.61∗∗∗
	.48

	Trail making (visuo-motor executive functions)
	43.00
	31.01
	23–165
	56.97
	32.82
	25–150
	2.25
	.04

	Trail making (cognitive flexibility)
	114.48
	61.18
	61.18-114.8
	120.28
	58.77
	48- 242
	.11
	.00


∗p < .05. ∗∗∗p < .001



Measures
The study measures (Lifshitz et al., 2016) included two types of tests, all in Hebrew. Cognitive activities’ frequency and stimulation load were the independent variables. A battery of crystallized and fluid cognitive process tests (defined as a set of “cognitive structures or processes” and certain modes of logical perception, thinking, learning, and problem solving of the Piaget type, Haywood, 1998, 2006) were the dependent variables.

Cognitive Activity Frequency and Load
First, participants reported the frequency per week (“in the past week”) at which they had engaged in cognitively stimulating leisure activities. The five activities rated as most frequent were included in the study: tabletop games, TV/radio consumption, reading, technological devices, and academic courses (at the university with mediation for the experimental group, and in the community without mediation for the control group). The mean frequency per week for participating in cognitively stimulating activities was 4.30 times (SD = 0.51) for participants in the experimental PSE group and 4.00 times (SD = 0.51) for the control group, with no significant difference between the groups. However, in a previous study examining the effect of participating in cognitively stimulating activities on the cognitive abilities of adults with ID (Lifshitz-Vahav, Shnitzer, & Mashal, 2016), not only the frequency but also the cognitive load of those activities were found to influence cognitive performance.

Cognitive load can be defined as a multidimensional construct representing the burden that performing a particular task imposes on the learner’s cognitive system (Paas, van Merriënboer, & Adam, 1994; Sweller, van Merriënboer, & Paas, 1998). In this study, the cognitive load of participants’ cognitively stimulating activities was assessed more systematically. There are several methods for assessing cognitive load. Inasmuch as this study focused on a population with ID, an analytical method was used (Xie & Salvendy, 2000) according to which cognitive load was determined according to expert opinion (Paas et al., 1994). Six expert judges analyzed the cognitive load of participants’ most frequent activities: tabletop games, radio listening, TV watching, reading, technology device usage, and academic courses. Experts derived each activity’s load by coding it for the presence of components such as basic cognitive concepts (color, size, shape, comparison, classification, generalization), math concepts (quantity, numbers, addition, subtraction), Bloom’s adapted taxonomy (remembering, comprehension, association, analysis, synthesis; Forehand, 2010, 2016; Luftig, 1987), and specific academic skills related to information searching, planning, organizing, reading and writing, self-management, performing research, recalling and applying prior knowledge, working memory, long-term memory, and metacognitive processes. Inter-judge reliability ranged between 90 and 100%.
As seen in Table 3.2, a taxonomy of cognitive load was constructed, which ranked the five cognitively stimulating activities from least taxing (i.e., tabletop games, which were given a maximal possible load of 1) to most taxing (i.e., academic courses, which were given a maximal possible load of 6). Thus, the possible cognitive load of the non-academic activities (tabletop games, radio/TV consumption, reading, and using technology devices) ranged between 0.5 (very low) to 4 (extremely high). The possible cognitive load for academic courses (whether Otzmot or non-mediated leisure courses) ranged on a scale from 1 (very low) to 6 (extremely high).Table 3.2Study 1 (Lifshitz et al., 2016): Expert-driven taxonomy of cognitive strategies, yielding load for each of the five cognitively stimulating activities most frequently reported in adults with ID


	Activity
	Cognitive strategies
	Cognitive load

	Value
	Total range

	1
	Tabletop games: Cards, puzzles, chess, checkers
	Basic concepts: Color, size, shape, comparison, classification, generalization
	0.5
	0–1

	Math concepts: Quantity, numbers, addition, subtraction, planning
	0.5

	2
	Radio listening, TV watching
	Comprehension, remembering, association, analysis, synthesisa
	1.0
	0–1

	3
	Reading: Short paragraphs, newspapers, short books
	Reading skills: Comprehension, remembering, association, analysis, synthesisa
	2.0
	0–2

	4
	Using technology devices: Tablets, computer games, searching internet, building website
	Reading and writing: Comprehension, remembering, association, analysis, synthesisa
	2.0
	0–4

	Searching skills, planning, organization + comprehension, remembering, association, application, analysis, synthesis, evaluation
	2.0

	5
	Academic courses/classes
	 	 
	Slideshow presentation software comprehension
	Identification of titles, new words, keywords, distinguishing between principal and secondary details, asking and answering questions
	1.0
	0-6

	Oral comprehension
	Remembering, comprehension, association, application, analysis, synthesis, evaluationa
	1.0

	Reading comprehension of text
	Identification of titles, new words, keywords, distinguishing between principal and secondary details, asking and answering questions
	1.0

	Social interaction, evaluation, and criticism
	Group work on tasks, discussions, asking and answering questions, association - giving personal examples, doing class work, self-evaluation
	1.0

	Studying for examinations
	Focus on main topics, reading and summarizing written material, searching for the correct answer to questions
	1.0

	Metacognitive skill and research tasks
	Planning, organization, implementation of previous knowledge, working memory and long-term memory, organization precision, focus on details, abstraction and expansion, comparison, drawing conclusions, and metacognitive processes
	1.0


aBloom’s taxonomy adapted for populations with ID (Forehand, 2010, 2016; Luftig, 1987)



Based on this cognitive load taxonomy, significant differences emerged between the experimental and control groups in academic courses’ cognitive load (Lifshitz et al., 2016). Using this taxonomy to compare the two types of academic courses, the control group’s cognitively stimulating leisure academic courses required only listening comprehension and reading, whereas the experimental group’s Otzmot Project academic courses required more cognitive components. Overall, as seen in Table 3.1, in the experimental group the mean cognitive load for participants’ total extent of cognitively stimulating activities per week (including Otzmot) was 5.71 (SD = 1.31), whereas in the control group the mean cognitive load for participants’ total extent of cognitively stimulating activities per week (including leisure academic courses) was only 1.41 (SD = 1.55), F(48) = 162.13, p = .00, ηp2 = .77.
Crystallized and Fluid Cognitive Process Tests
In this study (Lifshitz et al., 2016), a battery of crystallized and fluid cognitive process tests was next utilized: (a) to compare the effects of participation in Otzmot (experimental group) versus other cognitively stimulating activities (control group) on the test performance of adults with ID and (b) to examine whether different patterns of performance on the crystallized and fluid cognitive process tests would be found for participants of different demographic backgrounds (ID etiologies or chronological ages) as well as for participants with different frequencies or types of exposure to cognitively stimulating activity.

The crystallized cognitive process battery assessed acquired declarative verbal knowledge based on previous learning and acculturation, which has been correlated with crystallized intelligence (Glanz, 1989). The tests tapped semantic fluency, verbal analogies, and homophone meanings, as follows. First, in the semantic fluency test (Kavé, Kukulansky-Segal, Avraham, Herzberg, & Landa, 2010), the sum total of the number of words generated by participants in 1 min was counted for each of the following three semantic categories: animals, fruits and vegetables, and vehicles (test-retest reliability = .86). Second, to test understanding of verbal analogies (Glanz, 1989), 12 pairs of related words were presented and, for each pair, participants were asked to construct a similar relation between two other words (with scores of 0–12; test-retest reliability = .80). Third, in a test of homophone meaning generation (Mashal & Kasirer, 2011), to examine ability to shift between the different meanings of 10 homophones, participants were instructed to say all meanings of each homophone (with scores of 1–20; test-retest reliability = .83). For example, participants were asked to generate one or more different words having the same pronunciation as the Hebrew word “amood,” given in a sentence connoting “page” (i.e., “He opened the last page [amood] of the book”). The word “amood” could also mean a pole (e.g., electric pole) or a column (the vertical division of a page or text) in Hebrew.
The fluid cognitive process battery assessed culturally unbiased nonverbal abilities and the ability to deal with novelty (Kaufman, 2001). The three tests included abstract nonverbal reasoning, visuo-motor executive functions, and cognitive flexibility aspects of executive functioning, as follows. First, using the Raven Standard Progressive Matrices (Raven, Court, & Raven, 1986), a measure of general nonverbal intelligence, participants’ ability to form comparisons, deduce relationships and correlates, and reason by analogy (using the sum of raw scores) were assessed In the second and third fluid measures, two parts of the Trail Making Test (Reitan & Davison, 1974) were administered to examine executive functioning processes. In Part A (visuo-motor aspects of executive functioning), participants are asked to connect between consecutive digits printed in scattered patterns on a page, which measures visual scanning and tracking, motor speed, and focused attention. Part B (cognitive flexibility aspects of executive functioning) requires connecting between sequences of letters and digits (e.g., 1-A-2-B and so on), which measures set shifting and divided attention. The total score is the time in seconds needed to complete the two tests.
Results and Discussion
To examine whether differences would be found between participants in the experimental and control groups in performance on the six crystallized and fluid intelligence tests, a one-way multivariate analysis of variance (MANOVA) was conducted for the six dependent variables (Lifshitz et al., 2016). As seen on Table 3.1, significant differences emerged between the two groups in their semantic fluency and homophone meaning tests (crystallized tests) and in the Raven test (fluid intelligence). In all these cognitive functioning tests, the Otzmot adapted-enrichment group significantly outperformed the control group.

To examine the possible effects of background variables (age, etiology) and of cognitive activities’ load on the participants’ cognitive test performance, two stepwise regression analyses were conducted for the crystallized and the fluid test batteries (the dependent variables), with three independent variables: participants’ chronological age, etiology, and the total weekly cognitive load of all five reported cognitively stimulating activities (including academic courses of either type). In the first step, the two background characteristics (age and etiology) were entered. In the second step, the total weekly cognitive load was entered in a stepwise manner.
As seen in Table 3.3, neither of the background characteristics contributed significantly to the explained variance of the crystallized and fluid cognitive process tests. However, the total load of weekly cognitively stimulating activities was found to contribute significantly to the explained variance of all crystallized tests (semantic fluency, verbal analogies, homophones) and all fluid tests (Raven test of abstract nonverbal reasoning, Trail Making visuo-motor and cognitive flexibility tests, Raven et al., 1986). These empirical findings provide clear support for cognitive activity theory (Wilson et al., 2010; Wilson, Barnes, & Bennett, 2007), a gerontology theory that was developed regarding adults with typical development in midlife (see Chap. 4). This theory postulated that not only internal factors like genetically predisposed intelligence level can influence older typically developing adults’ cognitive functioning, but also external factors like active participation in cognitively stimulating leisure activities may have an impact on their cognitive functions in the short term. The current findings thus extend cognitive activity theory (Wilson et al., 2010; Wilson & Bennett, 2003) to a non-typical population, adults with ID, by demonstrating that participation in a higher total cognitive load of stimulating activities was shown to influence the cognitive performance of adults with ID (with and without Down syndrome).Table 3.3Study 1 (Lifshitz et al., 2016): Mixed regressions for the six crystallized and fluid cognitive tests by background characteristics (chronological age and etiology) and by total cognitive load from the past week’s five cognitively stimulating activities


	 	Dependent variable
	Steps
	Independent variable
	B
	SE.B
	β
	t
	R2
	∆R2

	Crystallized tests
	Semantic fluency
	1
	Age
	−.01
	.16
	−.01
	−.09
	 	 
	 	Etiology
	4.52
	2.61
	.25
	1.73
	.063
	.063

	2
	Age
	−.01
	.15
	−.01
	−.06
	 	 
	 	Etiology
	4.02
	2.52
	.22
	1.60
	 	 
	 	Weekly cognitive load
	.42
	.19
	.30
	2.18∗
	.154∗
	.091∗

	Verbal analogies
	1
	Age
	.01
	.04
	.04
	.27
	 	 
	 	Etiology
	−.15
	.68
	−.03
	−.23
	.002
	.002

	Homophone meanings
	1
	Age
	.36
	.88
	.06
	.41
	 	 
	 	Etiology
	.36
	.88
	.06
	.41
	.006
	.006

	2
	Age
	.01
	.05
	.04
	.29
	 	 
	 	Etiology
	.13
	.81
	.02
	.16
	 	 
	 	Weekly cognitive load
	.19
	.06
	.42
	3.04∗∗
	.179∗
	.173∗∗

	Fluid tests
	(Raven) nonverbal reasoning
	1
	Age
	−.17
	.12
	−.22
	−1.49
	 	 
	 	Etiology
	.13
	1.93
	.01
	.07
	.047
	.047

	2
	Age
	−.17
	.11
	−.21
	−1.56
	 	 
	 	Etiology
	−.31
	1.82
	−.02
	−.17
	 	 
	 	Weekly cognitive load
	.37
	.14
	.36
	2.66∗
	.180∗
	.132∗

	Trail making test
Visuo-motor functions
	1
	Age
	.26
	.59
	.07
	.45
	 	 
	 	Etiology
	.49
	9.91
	.01
	.05
	.005
	.005

	2
	Age
	.25
	.56
	.06
	.44
	 	 
	 	Etiology
	2.57
	9.47
	.04
	.27
	 	 
	 	Weekly cognitive load
	−1.73
	.73
	−.34
	−2.39∗
	.119
	.114∗

	Trail making test
Cognitive flexibility
	1
	Age
	−.29
	1.07
	−.04
	−.27
	 	 
	 	Etiology
	2.35
	17.81
	.02
	.13
	.002
	.002


∗p < .05. ∗∗p < .01



In the regression described above, the cognitive load of the five cognitively stimulating activities as a whole was included (Lifshitz et al., 2016). However, the aim was to uncover the specific contribution of participating in the Otzmot mediated learning project versus the other, unmediated, community academic courses, as they might impact crystallized and fluid test performance. Toward this end, two mixed regressions were conducted for the crystallized and fluid test battery (the dependent variables), with three independent variables: participants’ chronological age, etiology, and their cognitive load scores for the activities they reported engaging in during the prior week. In the first step, the two background characteristics (age and etiology) were entered. In the second step, the five cognitive activities were entered in a stepwise manner.
As seen in Table 3.3, neither of the background characteristics contributed significantly to the explained variance of the crystallized or fluid cognitive process tests. However, the study showed that participation in academic courses added significantly to the variance of two crystallized intelligence tests, adding 11.6% to the explained variance of semantic fluency, F(3, 46) = 3.44, p < .05, as well as adding 16.2% to the explained variance of homophone meaning generation, F(3, 46) = 3.09, p < .05. Participation in academic courses also added a full 47.3% to the explained variance of the Raven fluid intelligence test, F(3, 46) = 17.44, p < .001. The positive beta coefficients indicated that it was participation in the Otzmot PSE that led to participants’ higher performance on these three tests. Indeed, a MANOVA conducted to examine group differences on the crystallized and fluid tests yielded significant differences between the experimental and control groups, F(6, 43) = 8.37, p < .001, ηp2 = .54. Importantly, these findings showed that participation in the mediated learning experience of adapted-enrichment university courses (Otzmot) led to students’ significantly better performance in semantic fluency, homophone generation, and general nonverbal intelligence testing (Raven et al., 1986) compared to peers who participated in unmediated community academic courses.
On the other hand, two of the cognitively stimulating leisure activities were associated with Part A of the Trail Making Test for both groups. Reading added 19.4% to the explained variance, F(3, 46) = 3.93, p < .05, and tabletop games added 7.5% to the explained variance, F(4, 45) = 4.36, p < .01. Thus, reading and tabletop game playing by adults with ID led to their faster performance on the Trail Making Test, which comprised visuo-motor aspects of executive functioning.
What impact can be attributed to the Otzmot Stage 1–2 PSE courses on the crystallized and fluid abilities of the participants with ID as shown in the Lifshitz et al. (2016) study? Scientists have raised the question of whether academic knowledge is domain-specific and thereby corresponds differently with crystallized and fluid intelligence. For example, Ackerman (2000) found that among participants with typical development who held a bachelor’s degree, their greater academic science knowledge was mostly associated with their level of fluid intelligence, whereas their greater academic social sciences knowledge was mostly associated with their crystallized intelligence. However, all of Ackerman’s bachelor degree graduates’ outcomes on academic knowledge tests were correlated with both types of intelligence measures. Ackerman postulated that there is common variance in academic knowledge that correlates with both intelligence types. Attempts to make post-secondary programs available to populations with ID are relatively new; therefore, the effects of PSE for this population had not been previously investigated empirically. In line with Ackerman, Lifshitz et al.’s (2016) findings indicated that the academic material conveyed through the Otzmot academic courses may have actually rendered an impact on both the crystallized and the fluid cognitive functioning of adults with mild ID (Table 3.4).Table 3.4Study 1 (Lifshitz et al., 2016): Mixed regressions for the six crystallized and fluid cognitive tests by background characteristics (chronological age and etiology) and by the five activities’ cognitive load (including Otzmot or other PSE)


	 	Dependent variable
	Steps
	Independent variable
	B
	SE.B
	β
	t
	R2
	∆R2

	Crystallized tests
	Semantic fluency
	1
	Age
	−.07
	.15
	−.07
	−.50
	 	 
	 	Etiology
	4.61
	2.54
	.26
	1.82
	.06
	.06

	2
	Age
	.00
	.14
	.00
	.01
	 	 
	 	Etiology
	3.85
	2.42
	.21
	1.59
	 	 
	 	Otzmot/other PSE
	.89
	.35
	.35
	2.55∗
	.18∗
	.12∗

	Verbal analogies
	1
	Age
	−.00
	.04
	−.01
	−.04
	 	 
	 	Etiology
	−.06
	.66
	−.01
	−.08
	.00
	.00

	Homophone meanings
	1
	Age
	−.00
	.05
	.00
	−.00
	 	 
	 	Etiology
	.44
	.85
	.08
	.52
	.01
	.01

	2
	Age
	.03
	.05
	.08
	.61
	 	 
	 	Etiology
	.15
	.79
	.02
	.19
	 	 
	 	Otzmot/other PSE
	.34
	.11
	.41
	2.99∗∗
	.17∗
	.16∗∗

	Fluid tests
	(Raven) nonverbal reasoning
	1
	Age
	−.19
	.11
	−.24
	−1.72
	 	 
	 	Etiology
	.43
	1.86
	.03
	.23
	.06
	.06

	2
	Age
	−.08
	.08
	−.10
	−.97
	 	 
	 	Etiology
	−.70
	1.33
	−.05
	−.52
	 	 
	 	Otzmot/other PSE
	1.30
	.19
	.71
	6.82∗∗∗
	.53∗∗∗
	.47∗∗∗

	(Trail making test) Visuo-motor functions
	1
	Age
	.38
	.56
	.10
	.69
	 	 
	 	Etiology
	−1.46
	9.58
	−.02
	−.15
	.01
	.01

	2
	Age
	.34
	.50
	.09
	.67
	 	 
	 	Etiology
	−1.85
	8.68
	−.03
	−.21
	 	 
	 	Reading
	−9.76
	2.92
	−.44
	−3.35∗∗
	.20∗
	.19∗∗

	3
	Age
	.02
	.51
	.00
	.03
	 	 
	 	Etiology
	1.92
	8.53
	.03
	.22
	 	 
	 	Reading
	−10.91
	2.86
	−.49
	−3.82∗∗∗
	 	 
	 	Games
	11.17
	5.16
	.29
	2.17∗
	.28∗∗
	.08∗

	(Trail making test) cognitive flexibility
	1
	Age
	−.07
	1.01
	−.01
	−.07
	 	 
	 	Etiology
	−2.26
	17.33
	−.02
	−.13
	.00
	.00


Note. Only the cognitive activities that were significant in the second step are shown
∗p < .05. ∗∗p < .01. ∗∗∗p < .001



The findings of this study hold implications for adulthood and aging in populations with ID. Despite the broad age range of the participants (20-59 years), the findings did not reveal differences in any of the cognitive process tests between age groups (according to median age) or between participants with non-specific ID versus Down syndrome. This finding was also supported by the regression analysis. Hence, these outcomes further substantiated the CAT theory presented in Chap. 1 (Lifshitz-Vahav, 2015a), corroborating the claim that adults with ID with/without Down syndrome could be modified even at advanced ages.
Study 2: Crystallized and Fluid Intelligence of University Students with ID in Two Models of Inclusion: Full Integration Versus Adapted-Enrichment Programs
To further investigate the cognitive outcomes after 2 years in the Otzmot Post-Secondary Empowerment Project, Study 2 (Lifshitz et al., 2018) compared the cognitive functioning of two groups of adults with mild ID at different stages of inclusion: those at Stage 3, who were fully included in university courses (with individual supports), versus those in Stages 1–2, who were participating in the adapted-enrichment model – the separately delivered adapted courses and the mixed/hybrid research seminar. This comparison aimed, first, to uncover possible differences between participants in these two different university inclusion models in their crystallized and fluid intelligence and cognitive process test performance. Second, if differences were found, then analysis would be conducted to identify which cognitive tests might best serve as screening tools to optimally predict the success of students with ID in fully meeting the obligations of regular university courses (while receiving mediation as needed).
Participants
This study (Lifshitz et al., 2018) investigated 31 adults with ID comprising two groups: 21 students (ages 26–40; M = 35.79, SD = 6.86) who at the time of the study had participated in the separate and hybrid adapted-enrichment model for 2 years, and 10 students (ages 26-51; M = 31.14, SD = 5.84) who at the time of the study had been in the adapted-enrichment model for 1 year and in the full-inclusion model for 1 year. No significant difference emerged in chronological age between the groups. Regarding etiology, the 21 students in the adapted-enrichment model comprised 8 with Down syndrome and 13 with non-specific ID, and the 10 students in the full-inclusion model comprised 4 with Down syndrome, 1 with Williams syndrome, 1 with Kabuki syndrome, and 4 with non-specific ID (for more on these etiologies, see Appendix 1.2).

The two groups of adults differed in their past school settings and in their current residence types. All students in the full-inclusion model lived at home with their parents, and 70% had attended regular schools, whereas all participants in the adapted-enrichment model lived in residential facilities for adults with ID (under the supervision of the Division of Persons with Intellectual Disability of the Israeli Ministry of Social Affairs and Social Services), and they all had attended special education schools.
Crystallized and fluid intelligence were examined using the Hebrew WAIS-IIIHEB test of intelligence for adults (Wechsler, 2001). In addition to providing full IQ, verbal IQ, and performance IQ scores, four other supplementary indexes were derived from the WAIS-IIIHEB: the comprehension index (including vocabulary, similarity, knowledge), perceptual index (including picture completion, block design, matrix), memory index (including arithmetic, digit forward and backward, letter and number series), and processing speed index (including coding and signs), each scored with a mean of 100 and standard deviation of 15. In addition, the Hebrew crystallized and fluid cognitive process tests (Glanz, 1989) including synonyms, semantic and phonemic fluency, contrast, and classification, idioms, analogies, were administered as well.
Results and Discussion
This section is presented in line with Study 2’s two aims – to examine group differences and, if found, to identify possible screening criteria for transition to higher inclusion models.

Group Differences
As expected, in all three IQ dimensions – full IQ, verbal IQ, and performance IQ – the fully inclusive students significantly outperformed the students in the adapted-enrichment model (Lifshitz et al., 2018). The full IQ score showed the most prominent difference between the fully included students (M = 68.70, SD = 4.24) and the adapted-enrichment students (M = 56.59, SD = 3.94), F(10, 19) = 62.05, p < .001, η2 = .67. The next largest group difference emerged for the verbal IQ score (Full inclusion: M = 72.90, SD = 6.59; Adapted-enrichment: M = 59.68, SD = 4.69), F(10, 19) = 42.21, p < .001, η2 = .58, followed by the performance IQ score (Full inclusion: M = 68.00 SD = 5.46; Adapted-enrichment: M = 60.64, SD = 5.47), F(10, 19) = 12.47, p < .001, η2 = .58.

All participants had mild ID by definition; however, all students in the fully inclusive group exhibited higher verbal IQ – including higher vocabulary, knowledge, digit span, and similarities abilities – compared to the students in the adapted-enrichment group. The full-inclusion group also demonstrated higher scores in the other Hebrew crystallized cognitive process tests (Glanz, 1989) of synonyms, semantic fluency, contrast, and classification, which are more culture-oriented and can be acquired through life experience. One possible explanation for the group difference that emerged for the crystallized tests of verbal ability could be these adults’ differing current residential and past learning environments. As mentioned, the fully included students lived with their families while those in the adapted-enrichment model lived in residential facilities. The culture of a family at home may provide more opportunities for nurturing cognitive ability than that of a community residence. At home, a person with disabilities is treated more individualistically, exposing him or her to normative societal models of education, culture, and employment. With regard to prior learning environments, based on the fact that the fully inclusive students had attended different types of schools – some in the regular track and some in the special education track – conclusions could not be drawn. There is debate in the professional literature as to the ideal school framework for pupils with mild ID, but this is beyond the scope of this chapter.
However, significant differences between the full-inclusion and adapted-enrichment groups also emerged on students’ performance IQ, which is considered a fluid type of intelligence. These differences were mainly in Block Design and Matrices, two tests used as measures of IQ in the WASI™ (Wechsler, 1999) abbreviated version (Canivez, Konold, Collins, & Wilson, 2009; Temple, Drummond, Valiquette, & Jozsvai, 2010). The inclusive group outperformed the adapted-enrichment group on the Hebrew fluid tests (Glanz, 1989), including idioms, analogies, and phonemic fluency, which require a higher level of abstract thinking beyond verbal ability. This gap found between the two groups in the fluid measures (performance IQ and the fluid Hebrew tests) does not implicate culture-dependent developmental factors like residence or educational environment.
Indeed, the findings of Study 2 (Lifshitz et al., 2018) reflect the basic dilemma of intelligence theory (Horn, 1985, 1998; McGrew, 2009) and debates about the nature of ID, known as the developmental approach versus statistical approach dilemmas (Hodapp & Burack, 2006). The developmental approach is ecologically and dynamically oriented, claiming that the development of individuals with ID is environmentally dependent, reflecting crystallized intelligence that is acquired through educational and leisure opportunities as well as via life experience (Kaufman, 2001; McGrew, 2009; Quartz & Sejnowski, 1997). The statistical approach relates to deviation from a population’s statistical mean, reflecting fluid intelligence, which is associated more with general intelligence (the g factor or broad mental capability that affects performance on measures of cognitive ability, Spearman, 1927) and is expressed by the ability to solve novel problems and situations. The findings indicate that the differences between the students with ID in these two groups, who differed in their level of university program inclusiveness, could not be explained by developmental environmental factors.
Furthermore, although crystallized intelligence is acquired and impacted by the environment, scientists claim that fluid intelligence influences crystallized intelligence as well (Spearman, 1927; Ziegler, Danay, Heene, Asendorpf, & Bühner, 2012). That is, the degree to which environment influences intelligence depends on fluid intelligence. Thus, the differences found between the students with ID in the full-inclusion versus adapted-enrichment models seem to be more “structural” than developmental, stemming from individual differences in g – the basic general intelligence (Spearman, 1927) – between the two groups (Karmiloff-Smith, 1998; Quartz & Sejnowski, 1997).
On the other hand, the higher fluid or general intelligence of the students with ID who were participating fully in academic studies appeared to serve as an additional cognitive resource compared to the students in the adapted-enrichment group, enabling the former group to take full part in undergraduate courses. As stated in Chap. 1, a subcomponent of the cognitive reserve theory that Stern (Stern, 2009; Stern et al., 2005) constructed for individuals with typical development is neural reserve – those individual differences that occur normally between people in their ability to perform tasks or to cope with ascending task difficulty. These differences depend on innate factors such as intelligence. Higher neural reserve is manifested by brain networks that have either greater efficiency or greater capacity in the face of increased demand. Namely, people with greater neural reserve can use this same brain region at higher levels of task difficulty than other people can. It appears that the cognitive reserve of the included students was higher than the cognitive reserve of the students in the adapted-enrichment group.
Screening Tools to Determine Eligibility for Full Inclusion of Students with ID
The above performance differences found between the two groups of students with ID on the various cognitive tests (Lifshitz et al., 2018) raised a clinical question: Which of the intelligence tests on the crystallized and/or fluid battery would best serve as a screening tool for determining the suitability of future students with ID for the full-inclusion group? For this purpose, crystallized and fluid data were analyzed using parametric statistical procedures (e.g., ANOVAs) and non-parametric procedures such as receiver operating characteristic (ROC) analysis. One-way MANOVA was conducted with the two groups (inclusion/enrichment) as the independent variable and the different crystallized and fluid battery subscales as dependent variables.

The ROC was utilized to determine the diagnostic metrics of crystallized and fluid variables’ evaluation (Metz, 1978; Zweig & Campbell, 1993; see Lifshitz et al., 2018 for more details). Developed by electrical and radar engineers during World War II for detecting enemy objects in battlefields, the ROC curve was soon introduced to psychology, medicine, radiology, biometrics, and machine learning. In this case, intelligence testing was evaluated in an attempt to decide on a cutoff for determining students’ fit to the full-inclusion model versus the adapted-enrichment model of inclusion in the academic world (see Metz, 1978; Pepe, 2003; Zweig & Campbell, 1993 for technical results relevant to ROC analysis). For a particular cutoff, sensitivity measures the probability at which the test correctly indicates that the current fully inclusive students are suitable for that full-inclusion program (i.e., have indeed fulfilled all course requirements), while the current adapted-enrichment students are suitable for their program (fulfilling their assigned tasks). Specificity measures the probability at which the test correctly indicates that certain students are unsuitable for the full-inclusion program (e.g., failed the course exams), while other students are unsuitable for the adapted-enrichment program (i.e., exhibit higher scores in the screening tests and could be moved to the full-inclusion group). A good test is both sensitive and specific. The percent of correct classification was also considered, which is an overall measure of performance for a given cutoff. A good cutoff generates a high percent of correct classification.
Thus, the aim of the ROC was to differentiate true-positive from false-positive results in this sample. For every possible cutoff point or criterion value selected for discriminating between two populations, there are some cases where the cutoff point of each test for the fully inclusive model will be correctly classified as true-positive (i.e., the student is indeed suitable for full inclusion) or as false-negative (i.e., the fully inclusive student is unsuitable for the program). On the other hand, some students who are in the adapted-enrichment model will be correctly classified as true-negative (i.e., the student is not suitable for adaptive-enrichment and can move to the full-inclusion program), but some cases in this group will be classified as false-positive (i.e., the student is suitable for the adapted-enrichment program).
Of the 25 measures of fluid and crystallized intelligence and cognitive process tests administered to the two groups of university students in Study 2 (Lifshitz et al., 2018), 7 measures were found to be reliable screening tools for determining the appropriate placement of students with ID into either the full-inclusion program or adapted-enrichment program: the WAIS-IIIHEB (Wechsler, 2001) full IQ, verbal IQ, vocabulary subscale, knowledge subscale, and comprehension index, as well as synonyms (a crystallized test), and idioms (a fluid test).
Findings indicated that 9 of the 10 students with ID in the full-inclusion group scored on or above the cutoff points in all these tests. The tenth student – the aforementioned woman with Down syndrome who later quit (represented by the lowest black line with solid circles on Fig. 3.5) – scored below the cutoff points (full IQ = 59, verbal IQ = 61, vocabulary = 2, knowledge = 5, comprehension index = 67, synonyms = 4, idioms = 13). Although she did not fail in any of the courses, she revealed a lower level of academic understanding and needed more mediation in terms of time and learning strategies. Furthermore, her grades in two courses (Introduction to Special Education and Intellectual Disability) were low compared to the other students with ID. Another student, also a woman with Down syndrome (represented by the black line with unfilled pentagons on Fig. 3.5), scored 1 point under the cutoff for Synonyms, but in all the other tests her scores were at or above the cutoff point (full IQ = 68, verbal IQ = 66, vocabulary = 5, comprehension = 7, comprehension index = 67, synonyms = 4, idioms = 9). She also met the courses’ academic requirements, did not fail any course, and exhibited creativity in different domains.[image: ../images/427733_1_En_3_Chapter/427733_1_En_3_Fig5_HTML.png]
Fig. 3.5Study 2 (Lifshitz et al., 2018): Cognitive profile of six post-secondary students in the supported fully inclusive model


Thus, altogether, from the seven tests identified as reliable screening tools for determining students’ appropriate placement, two seem to be the best tools: the full IQ, which is related to the g component of intelligence, and the measure of idioms, which requires verbal ability but is a fluid test. Based on students’ cutoff scores in the adapted-enrichment group, these tools indicated that either no students (if using the full IQ) or one student (if using idioms) would be eligible to move to the full-inclusion group. In the other tests, the scores of 3-4 students were above the cutoff point, but each exhibited strengths and weaknesses in different tests.
Cognitive Profiles According to Etiology

Although this was not the initial aim of the study, considering the successful outcomes yielded by the fully inclusive group, follow-up was performed by examining these full-inclusion students’ cognitive profiles. Figure 3.5 presents each of six2 students’ profile for full IQ, verbal and performance IQs, and the four indexes. The findings indicate individual differences between students with different etiologies as well as differences between students within each etiology (see Appendix 1.2 for more on these etiologies). Three students – a woman with Williams syndrome (see line with yellow circles on the figure), a man with non-specific ID (see red squares’ line), and a woman with Kabuki syndrome (see green rectangles’ line) – exhibited higher verbal IQ scores as well as a higher verbal comprehension index (vocabulary, similarity, knowledge) compared to their scores in the other domains and compared to the scores of their peers in verbal IQ and verbal comprehension. The same three participants (yellow, red, green) exhibited lower scores than the other students in performance IQ as well as in the perceptual organization index (picture completion, block design, matrix). In regard to the three students with Down syndrome – one man and three women (see three black lines) – they exhibited lower scores in verbal IQ compared to the women with Williams and Kabuki syndromes and the man with non-specific ID. Furthermore, although the performance IQ of the students with Down syndrome was low, both their performance IQ and perceptual organization index were higher than those of the students with Williams, Kabuki, and non-specific ID.

It is interesting to note that the one man with Down syndrome (see line with solid black triangles in the figure) exhibited the highest score in the memory index (arithmetic, digit forward and backward, letter and number series), even though verbal memory (working memory, long-term memory) is considered impaired in Down syndrome etiology. The woman with Williams syndrome exhibited a low score in the memory index, although all the tests in this index are of a verbal type, which is considered to be a strength for persons with this ID etiology. Wang and Bellugi (1994) found that individuals with Williams syndrome exhibit strength in verbal tasks and deficits in visual-spatial tasks.
The relatively lower scores of the students with Down syndrome in the verbal IQ and verbal comprehension index, alongside their higher performance IQ and perceptual organization index, coincide with the cognitive profile of this etiology. In contradistinction to those with Williams syndrome, individuals with Down syndrome exhibit deficits in verbal tasks but preserved visual-spatial tasks (Vicari, Bellucci, & Carlesimo, 2005). The passive language of individuals with Down syndrome is higher compared to their active language (Chapman & Hesketh, 2001; Wang & Bellugi, 1994). This characteristic feature of Down syndrome might serve as an explanation for the fact that, despite their lower scores according to the cutoff points on the various tests, the aforementioned two women with Down syndrome did not fail any of the course requirements (see black lines for females on Fig. 3.5). This may be due to additional mediation that they received during the year as well as their high motivation to succeed. From an educational point of view, the results of the ROC analysis can serve as an operational tool for determining the amount and content of mediation that should be provided to the students with ID in the full-inclusion group.
Conclusions
In light of the encouraging results of the Otzmot Post-Secondary Empowerment Project, it can be said that under certain mediation conditions and support provisions, students with mild ID are able to actively participate in academic learning and achieve academic goals. In general, based on experience to date in the Otzmot Project (e.g., Lifshitz et al., 2018), it seems that approximately between 5% and 10% of persons with mild ID can likely participate successfully in full academic inclusion. A corollary of this is the importance of careful screening to find those individuals with the right potential and ensure that they are offered the appropriate opportunities for growth. At this point, based on the preliminary evidence from the Otzmot Project, it appears that, overall, the important screening criteria for prospective candidates for full (supported) inclusion into undergraduate studies include the following:

	Sufficiently high general IQ, probably at a minimum of 62 (to date, successful students demonstrated a mean IQ of 68, SD = 4.24)

	Specifically, adequately high verbal ability

	Understanding of idioms, in particular, because this is disconnected from prior accumulated knowledge and environmental background and is more indicative of broad mental potential

	Emotional intelligence and maturity





This last criterion of emotional capital is very important to ensure perseverance and well-being during higher education experiences, but it is currently difficult to measure using available instruments. The Otzmot Project relied on field reports and observations by trained special teachers and research team members to assess emotional intelligence. This lacuna in the literature calls for future research to develop valid tools. (See Chap. 7 for more on the authentic voices of students with ID regarding motivation and coping.)
Another practical implication emerging from the research in this chapter involves recommendations for policymakers and professionals. Considering the promising findings of the Otzmot Empowerment Project, systematic actions should be undertaken to more methodically introduce policymakers, administrators, and caregiving personnel to the ideas of compensation and growth in adulthood among populations with ID. Participation of adults with ID in PSE serves as a means of fulfilling their cognitive potential.
Finally, for those students with mild ID who cannot meet criteria for full inclusion, the unique design of the Otzmot academic-enrichment stages deserves special mention. These inclusion programs offer a win-win situation not only by making PSE accessible to students with ID but also by providing crucial training and exposure targeting typical undergraduate and graduate students of special education – graduate students who teach at the separate stage of inclusion and undergraduate students who study alongside peers with ID and serve as their mediating agents in the hybrid research seminar. These typical students’ in vivo learning experiences may allow them important insights to guide them in leading changes in their future professions, therefore calling for higher education settings around the world to apply such separate student-taught courses and hybrid/mixed inclusion research seminars among their offerings.
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Footnotes
1As elaborated in Appendix 1.1, an ID is considered to be under the umbrella of developmental disabilities, a term describing a number of conditions that emerge during key developmental periods in childhood, which significantly impact a person’s physical, cognitive, or behavioral health (American Psychiatric Association [APA], 2013). The specific conditions that fall under the developmental disabilities umbrella heading include ID as well as visual/hearing impairment, cerebral palsy, autism, and attention deficit (Center for Disease Control and Prevention [CDC], 2018).

 

2The other four students’ parents did not give consent for their individual data to be published.
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Abstract
Engagement in leisure pursuits and cognitively stimulating activities during adulthood can serve as a means of enhancing the cognitive functioning and quality of life among adults with ID, in the short and long term. This chapter first presents cognitive activity theory, which emphasizes the effects of participating in cognitively stimulating activities for adults with typical development, and then reports on two studies that confirm the applicability of cognitive activity theory to populations with ID in the short term. Finally, utilization of leisure and cognitive activities is shown as a means for enhancing the cognition, affect, and behavior of adults with ID in line with the triple CAB model.
Keywords
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Focusing on Cognitive and Leisure Activities for Adults with ID – Rationale
As stated in the first chapter, it is now common in most developed countries for adults with ID to live to old age (Heller, 2017; Heller, Scott, & Janicki, 2018). Even adults with Down syndrome are experiencing prolonged longevity and might reach their 70s and 80s (Bayen, Possin, Chen, Cleret de Langavant, & Yaffe, 2018; Chicoine & McGuire, 1997; Krinsky-McHale et al., 2008; Wiseman et al., 2015). Persons with ID, estimated at approximately 60 million worldwide, represent one of the largest groups with lifelong disabilities (World Health Organization [WHO], 2018). As a result of compelling needs associated with their aging, this segment of the world’s growing elderly population requires special health, social, and housing services.
In the general population, interest in cognitive training for delaying the decline associated with old age has grown significantly, leading to its implementation in hospitals, community programs, and institutions for the elderly (Mahncke et al., 2006; Marquinea, Segawa, Wilson, Bennett, & Barnes, 2012; Wilson et al., 2010). Likewise, efforts to delay aging-related decline in populations with ID and preparation of cognitive interventions for this purpose are on the rise.
The current chapter focuses on the cognitive and leisure services delivered to adults with ID and on the important possible short- and long-term implications of such activities for cognitive functioning at present and at advanced ages. This chapter examines how “cognitively stimulating activities” and diverse “cognition-promoting leisure activities” can be used not only as a means of improving quality of life during adulthood, but also as a means of advancing these individuals’ cognitive functioning such as crystallized and fluid abilities, which perhaps may be speculated as possibly even helping to stave off cognitive decline with advancing age.
Compensation Interventions (Focused) Versus Cognitive Stimulation Interventions (Non-focused) as Means of Improving Cognitive Functioning in Adulthood in Typical Development
In line with today’s longer average lifespans in persons with typical development and the public’s greater awareness about the prevalence of cognitive decline or dementia as people get older, gerontology science’s interest in cognitive training for older adults has grown significantly, leading to its wider implementation in hospitals, community programs, and institutions for the elderly with the aim of delaying the deterioration that may accompany old age (Mahncke et al., 2006; Sajeev et al., 2016; Yates, Ziser, Spector, & Orrel, 2016). Kim and Kim (2014) distinguished between two types of cognitive interventions aimed at delaying aging-associated decline in the general population: compensation and stimulation interventions.
Compensation (Focused) Interventions
This type of cognitive intervention is designed to enhance frontal mediating functions in the brain or to compensate for specific cognitive functions that are adversely affected by aging, such as memory, orientation in time and space, reasoning, and so on. Compensation or focused intervention in the gerontology field is parallel to the term “mediated learning experience,” which is common in the educational field. Mediated learning experience (Feuerstein, 2003; Feuerstein & Falik, 2010; Feuerstein & Rand, 1974; Tzuriel, 2011a, 2011b, 2013a, 2013b) refers to the way in which stimuli experienced in the environment are transformed by a mediating agent, usually an adult such as a parent, teacher, adult sibling, or staff in a service agency. This mediating agent is guided by intention, culture, and emotional investment. He or she selects, enhances, focuses, and otherwise organizes the world of stimuli for the learner according to a clear intention and goals for that learner’s enhanced and effective functioning. The mediator selects stimuli that are most appropriate to his or her intentions and then frames, filters, and schedules them.

Stimulation (Non-focused) Interventions
This type of cognitive intervention consists of sensory or nonspecific stimulation via visual, auditory, motor, social, or other stimuli, which are not directed toward a specific cognitive skill but rather are conducted indirectly, for example through leisure activities. In general, leisure pursuits aim to increase satisfaction and life quality. However, as shown below, leisure activities can also improve cognitive functioning, even if they were designed for other purposes. Stimulation or non-focused intervention in the gerontology field is parallel to the term “direct learning experience,” which is common in the educational field. Direct learning experience reflects the theory of Piaget (1970), who conceived learning as a sole product of maturation processes, making the interaction with other stimuli possible according to age and brain maturation.

Piaget divided the cognitive development of human beings into four stages: sensorimotor, preoperational, concrete operational, and formal operational. According to Piaget, cognitive development is a progressive reorganization that one carries out through two processes simultaneously: assimilation (transforming the environment to one’s preexisting cognitive structures) and accommodation (adapting one’s cognitive structures to the environment) in order to achieve equilibrium. Direct learning experience means that the human organism can learn not only via the mediator who transfers knowledge to that person, but also through direct exposure to the environment. This direct exposure includes participation in various activities that do not explicitly target improvements in cognitive skills, for example participation in leisure activities.
Chapter 1 presented a series of studies examining compensatory (focused) interventions, with training in specifically targeted skills via mediated learning experiences, for populations with mild and moderate ID (IQ = 40–70). These studies indicated that adults with ID across an age range of 20 to 70 years can benefit from focused cognitive interventions aiming to ameliorate specific cognitive skills that are prone to decline with age, such as verbal abstraction skills, orientation in time and space (Lifshitz & Rand, 1999; Lifshitz & Tzuriel, 2004), and analogical reasoning (Lifshitz, Weiss, Tzuriel, & Tzemach, 2011). The current chapter will demonstrate how adults with ID can also benefit from participation in non-focused stimulating activities such as leisure occupations.
Theoretical Background and Empirical Studies on Cognitive Stimulation (Non-focused) Interventions
As stated, cognitive stimulation (non-focused) activities consist of sensory or nonspecific stimulation via visual, auditory, motor, social, or other stimuli, which are not directed toward a specific cognitive skill but rather offer cognitive stimulation indirectly or implicitly.
Cognitive Stimulation (Non-focused) Interventions in Typical Development
One of the most influential theories in modern gerontology for individuals with typical development is cognitive activity theory (Marquinea et al., 2012; Wilson et al., 2002, 2010). This theory postulates that participation in cognitive activities during adulthood has both short- and long-term effects. In the short term, such active cognitive pursuits may directly contribute to individuals’ current cognitive functioning; at the same time, in the long term such activity may have a buffering effect, reducing the risk of cognitive decline that leads to dementia, specifically to dementia of the Alzheimer’s type (Wilson & Bennett, 2003; Wilson et al., 2002, 2010).1

Importantly, according to cognitive activity theory, this means that it is not only one’s endogenous, internal factors (like age or IQ level) that can influence one’s cognitive functioning in adulthood among individuals with typical development. External, exogenous factors too – like active participation in cognitively stimulating leisure activities – may also have an impact.
One example of the types of evidence that the Wilson group brought to support cognitive activity theory was the case of healthy older Catholic clergy and nuns who rated how frequently they participated in cognitively stimulating activities and underwent testing twice, 5 years apart (Wilson & Bennett, 2003). Those participants who reported very frequent cognitive activities maintained their prior scores over time – in memory, word fluency, and ability to recite digit series forward and backward (Digit Span), and they exhibited only half the risk of developing Alzheimer’s disease compared to those with lower levels of cognitive activity. The authors found that cognitively stimulating activities not only improved memory and language in these older clergy and nuns but also increased grey and white matter in the brain.
Likewise, Herrera et al. (2011) explored frequency of engagement in leisure activities, some of which were cognitive, in a demographically matched sample of older Hispanic women and older White women. Participants in both groups reported similar frequency of engagement in most cognitive activities (except lower use of computers in Hispanics). Findings showed that, in both groups, more leisure activity was associated with better cognitive functioning (Herrera et al., 2011).
Yates et al. (2016) conducted five meta-analyses on 19 studies focusing on typical older adults in leisure activities. The goal was to examine whether participation in cognitive leisure activities would be associated with lower future risk of cognitive impairment and dementia. Four of the five meta-analyses showed significant associations between participation in cognitive leisure activities and reduced risk of cognitive impairment and dementia. Mentally stimulating leisure activities were significantly associated with later life cognition (β = .11, p = .05), better memory (β = .20, 95% CI: .11–.29), speed of processing (β = .37, 95% CI: .29–.45), and executive functioning (β = .23, 95% CI: .15–.29) as well as with less decline in overall cognition (β = −.23, p < .01), language (β = −.11, p < .05), and executive functioning (β = −.13, p < .05). Activities were also shown to reduce rates of cognitive decline (estimate = .03, SE = 001, p = .00).
The authors concluded that participation in cognitively stimulating leisure activities may contribute to a reduction in the risk of dementia and cognitive impairment in later life. They suggested that promoting involvement in such activities across the lifespan could be an important focus of primary prevention strategies for governments and health services.
Although the mechanisms underlying these associations are not well understood, cognitively stimulating activity has been posited to contribute to cognitive reserve – that ability to recruit brain networks or use alternative strategies to maximize cognitive task performance in typical development (Clare, McKenna, Mortimer, & Baddeley, 1993). As described in Chap. 1 (see CAT theory), the cognitive reserve theory (Stern, 2012; Stern et al., 2005) postulates that individual differences in the way tasks are processed might provide a differential reserve against brain pathology or age-related changes. According to Kim and Kim (2014), when novel stimuli are provided by environmental enrichment, they can improve compromised functions in the brain. Kim and Kim’s hypothesis is that even external and novel stimuli can lead to wiring or restoring synaptic connectivity and plasticity in the brain. Neuroplasticity is defined as the “ability of the nervous system to respond to intrinsic and extrinsic stimuli by reorganizing its structure, function and connections” (Cramer et al., 2011, p. 1592). The notion that “the adult brain is adaptive at any age, and it has a lifelong capacity for change” is being increasingly well accepted regarding individuals with typical development (Mahncke et al., 2006, p. 12524).
An illustration of such connections between leisure pursuits and neuroplasticity might be listening to the radio. This leisure activity demands some information processing with regard to understanding the broadcaster’s message; associating it with past, present, and future events; and drawing conclusions. Moreover, music or auditory stimulation might affect the listener’s attention, auditory discrimination, working memory, or executive function (Gooding, Abner, Jicha, Kryscio, & Schmitt, 2014; Kim & Kim, 2014; Phillips, 2017; Zhu, Bao, Swaab, & Neurosci, 2019). Likewise, painting might involve visual discrimination; understanding color, shape, and genre; and spatial orientation. Optale et al. (2010) found that provision of novel auditory and visual stimuli such as taking a virtual-reality walk on a beach helped to improve memory functions, especially long-term recall, in elderly participants with mild memory deficits. Interestingly, real physical exercise has also been shown to offset age-related cognitive decline (Colcombe et al., 2006; Erickson et al., 2011; Kimura et al., 2010; Muscari et al., 2010; Netz, Tomer, Axelrad, Argov, & Inbar, 2007) by increasing the hippocampal volume and white and gray matters (Colcombe et al., 2006; Erickson et al., 2011), cerebral blood flow, and enhanced production of neurotransmitters (Muscari et al., 2010) induced by stimulation in broader areas.
Zhu et al. (2019) summarized the accumulation of knowledge about environmental factors’ and lifestyle’s possible effect on postponing dementia of the Alzheimer’s disease type. While Alzheimer’s is characterized by decreased neuronal activity and atrophy, activation of neurons seems to make them resistant to aging and neurodegeneration. This phenomenon is called “use it or lose it.” Zhu et al. proposed that by stimulating the brain, repair mechanisms are stimulated and cognitive reserve is increased, resulting in a decreased rate of aging and risk for Alzheimer’s. According to Zhu et al., factors like bilingualism/multilingualism, education, occupation, musical experience, physical exercise, and leisure activities have been reported to reduce the risk of dementia and decrease the rate of cognitive decline. However, their causal role in postponing Alzheimer’s is extremely difficult or even impossible to establish in randomized controlled trials.
Social interactions have been also consistently identified as an important psychosocial factor contributing to the enhancement of cognitive functions (Winocur et al., 2007; Zhu et al., 2019). Social interventions combining group discourse and speech or social stimulation have been pinpointed as likely to preserve cognitive functions in older adults with typical development.
Cognitive Stimulation (Non-focused) Interventions in Non-typical Populations
In view of the above theoretical and empirical review, the question remains as to whether participation in non-focused leisure and cognitive activities would enhance the cognitive functioning of adults who do not develop typically – who have lower baseline cognitive levels. Indeed, several studies have suggested that the effect of participation in leisure activities on cognitive functioning is especially strong in older adults who had little formal education. For example, in research examining lifespan samples (Lachman, Agrigoroaei, Murphy, & Tun, 2010; Soubelet, 2011), leisure-activity participation was more strongly related to various markers of cognitive functioning among adults and older adults with lower education levels than among those with higher education. In another recent study on older adults (Ihle et al., 2015), retrospective accounts of leisure activities at the age of 45, as well as accounts of current activities, were strongly associated with late-life cognitive functioning among older adults with low education levels. Still, inasmuch as these studies were cross-sectional and examined education levels rather than basic intelligence, they could not yet provide definitive conclusions about the reciprocal relations between leisure activities and cognitive functioning among older adults with different basic cognitive levels.

In Israel, Lifshitz-Vahav, Shrira, and Bodner (2017) examined the reciprocal relations between leisure-activity participation and cognitive functioning by comparing older adults with either a low level of literacy (n = 139) or a high literacy level (n = 714). For that study, literacy was defined traditionally as the ability to read and write (Whitehurst & Lonigan, 1998). Self-rated literacy level was assessed using two items: “How would you rate your everyday reading ability?” and “How would you rate your everyday writing ability?” Respondents rated these skills as (1) poor, (2) fair, (3) good, (4) very good, or (5) excellent. Respondents who rated both reading and writing abilities below “good” were classified into the low literacy group. All other cases were classified into the higher literacy group.
Participants in Lifshitz-Vahav et al. (2017) were adults 60 years and older who completed both first waves (2005–2006 and 2009–2010) of the Israeli component of the Survey of Health, Ageing, and Retirement in Europe (SHARE-Israel). They reported participation in leisure activities and completed measures of cognitive functioning at both waves. Cognitive functioning was assessed on four domains: (1) Word fluency was assessed by the number of correct animal names produced within 1 min. (2) Arithmetic ability was assessed by the number of correct answers to four arithmetic questions (e.g., “If the chance of catching a disease is 10%, how many people out of 1,000 are expected to catch the disease?”) with a possible score of 0–4. (3) Verbal learning was assessed by the number of words out of a 10-word list recalled immediately after presentation, with a possible score of 0–10. (4) Verbal recall was assessed by the number of words out of a 10-word list recalled 5 min after presentation, with a possible score of 0–10 (adapted Ten-Word Delay Recall Test; Prince, Acosta, Chiu, Scazufca, & Varghese, 2003).
Cross-lagged models showed that participation in leisure activities predicted higher cognitive functioning only among older adults with a low literacy level. On the other hand, cognitive functioning predicted more participation in leisure activities 4 years later only among higher literacy level older adults. These findings suggested that participating in leisure activities may be especially beneficial to the cognitive functioning of older adults who have a low literacy level, as their initial low cognitive level allows more room for improvement than among older adults with higher literacy. Public efforts aimed at increasing participation in leisure activities may therefore do well to specifically target older adults with low basic cognitive levels.
The Case of Adults with ID: Cognitive Stimulation (Non-focused) Interventions as a Means of Improving Cognitive Functioning
This chapter will show theoretical underpinnings and empirical research supporting the claim that cognitive leisure pursuits may not only improve the life quality of adults with ID but also their crystallized and fluid intelligence and cognitive process test performance in the short term. The Wilson group (Wilson et al., 2002, 2005) constructed a scale to denote which leisure activities most people would agree are cognitively stimulating (e.g., reading a book or playing a game like chess or checkers, and even talking with friends) versus which leisure activities seem less cognitively demanding (e.g., listening to the radio or watching television). A review of the cognitively stimulating activities that the Wilson group advocated to delay aging in adults with typical development suggested that those are the same leisure activities performed by populations with ID, even among those with severe or profound levels ID as they engaged in leisure pursuits in community or specialized settings (Heller, Miller, Hsieh, & Sterns, 2000; Melbøe & Ytterhus, 2017). This implied that the underlying conceptual approach of the Wilson group’s work on normative populations could be applied to populations with ID. Namely, considering that adults with mild and moderate ID can be observed engaging in leisure and cognitive activities that resemble those of adults in the general population, it was important to examine how participation in such activities might contribute to their cognitive performance.
Thus, the next two studies (Bustan, Lifshitz, & Shnitzer-Meirovich, 2018; Lifshitz-Vahav, Shnitzer, & Mashal, 2016), focused on the contribution of leisure and cognitive activities to multiple crystallized and fluid tests among adults with mild and moderate ID with and without Down syndrome. For the purpose of such research, the first stage was the construction of a scale for assessing the amount of leisure and cognitive activities in which adults with mild and moderate ID engage.
Developing an Appropriate Assessment Tool for Cognitively Stimulating Activities Among Adults with ID
The Later Life Planning Inventory, which examines the satisfaction levels of adults with ID from leisure and cognitive occupations, served as an initial baseline for identifying different relevant activities that might stimulate cognition (Heller et al., 2000; Lifshitz, 2002). Three participants with ID (one living in a community residence, one in an apartment, and one with his parents) were asked whether they were currently engaging in the Inventory’s activities and to list additional leisure activities in which they engaged. They added activities reflecting the spirit of the times, such as using technological devices and studying in academic courses (Lifshitz-Vahav et al., 2016). The final list of 20 activities thereby included two subscales. The cognitive activity subscale comprised 10 “more cognitively stimulating” activities: playing card games; listening to the radio and watching TV; talking on the telephone with friends or family members (as a means of socialization); playing checkers, chess; reading; using technologies (i.e., laptops or tablets for games, internet searches, texting, social media, constructing websites); attending academic courses; acting in drama classes; drawing and painting; photography. The leisure activity subscale comprised 10 “less cognitively stimulating” activities: listening to music; dancing; using graphics editing software; making jewelry; arranging flowers; gardening; doing sports; singing with karaoke; cooking and baking; and pet care.

Like in Wilson et al. (2002), the Lifshitz-Vahav et al. (2016) study examined the short-term association between participation in these cognitive and leisure activities with performance on a battery of tests measuring crystallized and fluid skills in adults with ID. Participants with non-specific ID (n = 18) and participants with Down syndrome (n = 14) living in community residences were asked to rate how often they engaged in each of the 20 activities, using Wilson et al.’s (2002) 5-point scale ranging from every day (5) to once a month (1) or never (0). The mean frequency of participation in “cognitive” activities – involving more cognition – was 4.30 (SD = 0.51) for participants with non-specific ID and 4.00 (SD = 0.51) for participants with Down syndrome, indicating that these various cognitive activities were performed between three and six times per week. The mean frequency of participation in “leisure” activities – involving less cognition – was 3.71 (SD = 0.68) for participants with non-specific ID and 3.88 (SD = .68) for participants with Down syndrome, indicating that these various leisure activities were performed between one and three times per week. No differences in frequency emerged between the etiology groups, either for the cognitive activity subscale, t (30) = 1.65, p > .05, or for the leisure activity subscale, t (30) = .98, p > .05.
Pearson correlations were calculated between the crystallized and fluid test battery and frequency of engagement in activities with more/less cognitive involvement (Lifshitz-Vahav et al., 2016). However, unexpectedly, no significant correlations emerged between the frequency at which these adults with ID were participating in such activities and their scores on the crystallized and fluid cognitive process tests. That is, unlike the findings by Wilson and his colleagues, the Lifshitz-Vahav et al. (2016) participants’ involvement in such activities was not sufficient alone to influence their cognitive performance.
In an attempt to explain this initial unexpected lack of associations, Wilson and Bennett’s (2003) leisure scale that had been constructed for the typical population was reexamined, pinpointing some differences between their scale and the Lifshitz-Vahav et al. (2016) scale. In Wilson and Bennett’s (2003) scale, all the pursuits in which adults with typical development were engaged were of the more cognitively demanding type, such as reading, playing bridge, playing chess, or visiting museums. This was not the case for the 2016 adults with ID. Although some of the pursuits in which adults with ID engaged were indeed more highly demanding cognitively (e.g., reading, using technological devices, academic courses), for the most part, those were performed less often (as infrequently as only once a week). In contrast, some of the most frequently reported activities among adults with ID were those that were less cognitively demanding like cooking or sports.
More specifically, looking back on their weekly frequencies of participation in diverse activities, the 2016 participants with ID indicated that they had taken part in the more cognitively demanding types of activities (the cognitive activity subscale) an average of 3.88 times in the past week, whereas they had taken part in the less cognitively demanding types of activities (the leisure activity subscale) significantly more often, at an average of 4.30 times in the past week. That is, the more cognitively demanding pursuits such as using technology devices or participating in academic courses did not receive appropriate weight in the Lifshitz-Vahav et al. (2016) measurement because they were less frequent in the ID population than in typically developing adults. This could explain the lack of significant correlations between reported participation in cognitive activities and the battery of crystallized and fluid tests. Therefore, each activity’s cognitive load was ranked, as an alternative to merely counting the frequencies for engagement in activities.
Next, based on Paas, van Merriënboer, and Adam (1994), a ranking of the cognitive demand required for each of the 10 cognitive and 10 leisure activities was established in the scale for populations with ID (Lifshitz-Vahav et al., 2016). Three judges (two academic scholars with ID expertise and a field director of leisure activities for populations with ID at the Ministry of Welfare) estimated the different activities’ cognitive load according to 20 possible cognitive components such as the following: basic cognitive concepts (color, size, shape, comparison, classification, math concepts – quantity, number; orientation in time and space); the new version of Bloom’s cognitive taxonomy from 2001 (remembering, understanding, applying, analyzing, synthesizing, evaluating; Anderson & Krathwohl, 2001; Forehand, 2010, 2016; adapted by Lifshitz-Vahav, 2015); and self-management skills (e.g., searching, learning for tests, presenting slideshow presentations), as seen on Table 3.​2. Judges ranked each activity on a 5-point scale based on the presence of up to 20 cognitive components, where a ranking of 5 indicated the highest cognitive load. Specifically, an activity that was judged as including 0–4 of the 20 possible cognitive components was scored 1; an activity including 5–8 cognitive components was scored 2; an activity including 9–12 components was scored 3; an activity including 13–16 components was scored 4; and an activity including 17–20 components was scored 5. Table 4.1 presents the cognitive load assigned to each activity. For example, studying in an academic course was assigned a cognitive load of 5; reading was assigned a cognitive load of 3; watching TV and listening to the radio were each assigned a cognitive load of 2.Table 4.1Cognitive loads (ranks from low-1 to high-5) assigned by expert judges to each of 20 non-focused cognitively stimulating activities


	Leisure activity
	Load
	Focus on the three components in the triple CAB intervention model

	Mediation of cognition
	Mediation of affect: autonomy and values
	Mediation of behavior

	Academic courses
	5
	Oral and reading comprehension; new version of Bloom’s cognitive taxonomy adapted for populations with ID;a identification of titles, new words, and key words; distinguishing between principal and secondary information; asking and answering questions; planning and organization; recall and application of prior knowledge; working memory and long-term memory; cognitive process (comparison, categorization, classification, class inclusion, seriation, quantitative and spatial relations); drawing conclusions; metacognitive processes
	Choosing the course
	Reading, writing

	Technology devices (tablet, computer, smartphone)
	4
	Reading and writing; Bloom’s adapted taxonomy;a internet searching skills; planning and organization
	Choosing the desired game/program
	Internet surfing, using search engines, learning game rules, opening applications/software

	Drama
	4
	Remembering and reciting text, imitating, getting into character
	Choosing a character
	Imitation skills, acting, improvising

	Reading
	3
	Reading skills; Bloom’s adapted taxonomya
	Choosing the desired book
	Reading short paragraphs, newspapers, short books

	Playing chess, checkers
	3
	Planning, calculating, understanding the specific rules of each game
	Accepting losing a game; waiting for turn
	Moving pieces, playing according to rules

	Drawing, painting, using graphic art editing software
	3
	Learning perceptual concepts like color, composition, shape, texture, shading; learning to utilize different materials/media/tools (oil, water, canvas, paper, brushes, pencils, markers, pastels, charcoals, graphic pen, computer touchscreen/mouse); learning artistic styles and genres (classical, native, roman, impressionist, realism, expressionism, surrealism, symbolism, figurative, abstract); learning artists’ names
	Choosing media; aesthetic values – matching color; socialization – gifting an artwork
	Drawing/sketching/Painting/graphic-art skills, hanging artwork, critiquing art

	Photography
	3
	Planning a shot; organizing equipment and subjects; learning about types of cameras/lenses, photography techniques, light and shade, sharpness, angles, estimates
	Choosing the view or object for photography
	Tuning the lens for sharpness/distance, adjusting indoor/outdoor light, critiquing photographs

	Karaoke singing
	3
	Differentiating between music styles and genres, understanding which songs are easy/difficult to sing, understanding lyrics, keeping rhythm with the melody, collaborating on duets
	Choosing songs and vocal partners; accepting praise or critique
	Holding the microphone appropriately; modulating voice volume

	Making jewelry
	3
	Learning concepts like color, size, sequence; matching jewelry’s style and length for each body part (bracelet for wrist/ankle, necklace for neck, barrette for hair); learning to use materials (mineral, organic, metallic, stones, wax, wire, string, clasps) and tools (pliers, rulers, wire cutters, carving or casting tools)
	Choosing the style design, intended body part, materials, and tools
	Preparing jewelry according to sequence and rules; threading beads onto string

	Aerobic exercise, dancing
	2
	Understanding instructions; concepts of time, space, rhythm; identifying dancing styles
	Choosing the type of exercise or tempo
	Walking on a treadmill, dancing

	Arranging flowers
	2
	Learning basic concepts (color, size, shape, comparison, classification, generalization); math concepts (quantity, numbers, addition); science concepts (fragrances, varieties, habitat, geographical origin); flower arrangement concepts (color, composition, cutting, size, amount, design, event themes)
	Choosing colors; aesthetic values – matching colors and varieties; socialization – gifting flowers for events
	Arranging flowers according to chart model; caring for plants

	Gardening
	2
	Understanding basic concepts (color, size, shape, comparison, classification, generalization); math concepts (quantity, numbers, addition); science concepts (odors, seasons, growth stages, habitat, genus, soil components, sunlight); learning to use work tools (hoe, shovel, sprinkler)
	Choosing the type of work
	Sowing, planting, irrigating, trimming, fruit picking, fertilizing, hoeing, pruning

	Cooking and baking
	2
	Learning to use materials/tools (peelers, knives, scrapers, baking pans, pots); measuring (amounts, weights, timing, temperature); understanding major food groups, food composition, sequence in a recipe
	Choosing a favorite food
	Food preparation, cooking, baking

	Animal care
	2
	Learning animals’ preferences and patterns (nocturnal/diurnal, lone or joint lifestyle; mating); foods (herbivore/carnivore/omnivore); classifications (domestic/wild; land/sea/sky; animal families like cats, birds); safety in handling animals
	Choosing a pet to care for
	Feeding, grooming, petting, and soothing animals

	Tabletop games (cards, puzzles)
	1
	Understanding basic concepts (color, size, shape, comparison, classification, generalization) and math concepts (quantity, numbers, addition, subtraction, planning)
	Turn taking; respect for others
	Choosing the game; dealing cards or setting up pieces; playing the game

	Listening to radio, watching television
	1
	Bloom’s adapted taxonomya
	Choosing the desired program or playlist; sharing experiences and information with peers
	Finding desired radio channel; deciphering TV show listings

	Listening to music
	1
	Differentiating between music styles, genres, and geographical origins (classical, blues, jazz, hip hop, rock, electronic, easy, show tunes, African, Japanese, British); identifying musical instruments and instrument families
	Choosing the desired style and genre
	Finding desired radio or internet music channel; activating the digital player

	Talking on the telephone
	1
	Socializing, using language, memory
	Choosing a friend or relative to talk to; showing kindness, politeness
	Using correct language, listening, remembering


aThe new version of Bloom’s taxonomy (Anderson & Krathwohl, 2001; Forehand, 2010, 2016) adapted for populations with ID (Lifshitz-Vahav, 2015) includes: remembering, understanding, applying, analyzing, synthesizing or creating, and evaluating (see Fig. 3.​3)



Pearson correlations between the three judges ranged between .9–1.00. Inter-judge reliability (kappa = .73, p > .001) indicated strong agreement, based on the guidelines from Altman (1999), and adapted from Landis and Koch (1977). Furthermore, because p > .001, the kappa coefficient significantly differed from zero.
Using the cognitive load assigned by judges to each of the cognitive and leisure activities, the total weekly cognitive stimulation load for each adult participant with ID could now be calculated, by summing up all the different loads assigned to that individual’s reported activities from the past week. For example, if a person watched TV twice (rank of 1 × 2 times = 2.0), listened to the radio every day (1 × 7 = 7.0), and read once (5 × 1 = 5.0), then her total weekly cognitive stimulation load would be 13.0. If someone participated in academic courses even once a week but exhibited all eight of the cognitive mediation activities shown on the table for academic courses (yielding a rank of 8 × 1), then her total weekly cognitive stimulation load would be 8. The mean cognitive stimulation load for all those activities that participants with ID had reported for the past week was 13.62 (SD = 1.17) for participants with non-specific ID and 10.42 (SD = 1.23) for participants with Down syndrome, t(30) = .70, p > .05.
Making use of this newly developed assessment tool, two empirical studies were next undertaken to investigate the influence of participation in cognitively stimulating activities on the cognitive abilities of adults with ID of different ages and etiologies.
Study 1: Cognitive Stimulation (Non-focused) Activities as Linked to Crystallized and Fluid Performance for Adults with Mild/Moderate ID of Differing Etiologies
The first study (Lifshitz-Vahav et al., 2016) examined participation in non-focused leisure activities with varying degrees of cognitive stimulation as impacting the crystallized and fluid intellectual abilities of adults with ID of different etiologies, similarly to some of the research described in Chap. 3. McGrew (2009) redefined the Horn and Cattell (1967) model of crystallized and fluid intelligence, defining crystallized intelligence as “a person’s acquired knowledge of the language, information and concepts of a specific culture” (McGrew, 2009, p. 5). Thus, crystallized intelligence is associated with frontal executive function (Kaufman, 2001), working memory, analogies, and metaphor understanding. It is considered a “maintained” ability that increases across the lifespan into one’s 60s and then declines. In contrast, fluid intelligence is defined as “the use of deliberate and controlled mental operations to solve novel problems that cannot be performed automatically” (McGrew, 2009, p. 5). Thus, fluid intelligence is a “vulnerable” ability, peaking in the early 20s and then declining (Kaufman, 2001). The crystallized and fluid cognitive process tests used in Study 1 can be regarded as markers for these constructs. Examining both of these aspects of cognitive process abilities can help further understanding about the possible impact of direct learning experiences on cognitive functioning in populations with ID.
Study Participants
The participants who took part in this study (Lifshitz-Vahav et al., 2016) included 18 adults with non-specific ID and 14 adults with Down syndrome in early and middle adulthood (ages 25–55; M = 40.89, SD = 8.96). They were recruited from residential and vocational facilities serving adults with ID under the supervision of the Division of Persons with Intellectual Disability of the Israel Ministry of Social Welfare. The sample comprised 18 males (56.3%) and 14 females (43.8%), who met the DSM-5 (American Psychiatric Association [APA], 2013) criteria for mild/moderate ID, were independent in ADL skills, and showed no maladaptive behavior. Mean mental age (Peabody Picture Vocabulary Test, Dunn & Dunn, 1997) was 9.28 (SD = 1.87) for the non-specific ID group and 9.93 (SD = 2.30) for the Down syndrome group, with no significant difference between these etiology groups, t(30) = −0.882, p > .05.

Study Measures
In Study 1, one test each was used to assess mental age and basic cognitive level (independent variables). Eight tests were used to examine crystallized and fluid abilities (dependent variables). A pilot test conducted for all the tests (N = 10) found these tests to be suitable for individuals with ID. All tests were administered in Hebrew.

Test of Mental Age: Peabody Picture Vocabulary Scale
Although the Peabody (Dunn & Dunn, 1997) is a verbal test, it is correlated with general intelligence. In Study 1, the Peabody was administered according to the manual’s instructions.

Test of Basic Cognitive Level: Standard Progressive Matrices
The Raven test (Raven, Court, & Raven, 1986) assesses the ability to form comparisons, deduce relationships and correlates, and reason by analogy. It refers to fluid intelligence and is considered a measure of general intelligence (Spearman, 1927). In Study 1, participants solved Sets AB, B (RCM) C, D, and E. Correct answers received 1 point. Scores were the sum of the raw scores.

Crystallized Cognitive Process Tests
The crystallized battery in Study 1 included five tests, tapping phonemic fluency, homophone meanings, and comprehension of synonyms, idioms, and conventional verbal metaphors. Together, these tests assessed crystallized cognitive process, namely declarative acquired verbal knowledge based on previous learning and acculturation (Ackerman & Rolfhus, 1999).

First, in a test of phonemic fluency (Kavé, Kukulansky-Segal, Avraham, Herzberg, & Landa, 2010), which examines verbal knowledge, flexibility, and executive control functions, participants were asked to provide as many words as possible beginning with each of three Hebrew phonemes (/b/, /g/, /sh/) within 60 s (with scores summing all words generated; test-retest reliability = .86).
Second, for each of 12 items in the synonyms test (Glanz, 1989), participants were presented with a key word (e.g., “wall”) and were asked to find a similar word from a list of five other words (e.g., gate, path, way, balcony, side). This test (with scores of 0–12; test-retest reliability = .90) assesses verbal abstract thinking or verbal intelligence abilities, is highly correlated with verbal IQ on Wechsler tests, and had been previously used for a population with ID (Lifshitz, Klein, & Fridel Cohen, 2010).
Third, in a test of homophone meaning generation (Mashal & Kasirer, 2011), to examine ability to shift between the different meanings of 10 homophones, participants were instructed to say all meanings of each homophone (with scores of 1–20; test-retest reliability = .83). For example, participants were asked to generate one or more different words having the same pronunciation as the Hebrew word “amood,” given in a sentence connoting “page” (i.e., “He opened the last page [amood] of the book”). The word “amood” could also mean a pole (e.g., electric pole) or a column (the vertical division of a page or text) in Hebrew.
Fourth, in a test that examines understanding of conventional verbal metaphors (Mashal & Kasirer, 2011), based on prior knowledge and coded in the mental lexicon (e.g., “sharp-tongued”), four interpretations were offered for each of 10 metaphors: a correct metaphoric interpretation, a literal distracter, an unrelated interpretation, and the response “This expression is meaningless” (with scores of 0–10; test-retest reliability = .85).
Fifth, to examine understanding of figurative meanings of idioms (Mashal & Kasirer, 2011), four interpretations were offered for each of 20 idioms (e.g., “He got cold feet”): a correct idiomatic interpretation, a literal interpretation, a literal distracter, and an unrelated interpretation (with scores of 0–20; test-retest reliability = .71).
Fluid Cognitive Process Tests
The fluid test battery in Study 1 included three tests, tapping executive functioning processes (Trail Making Test), visual metaphors, and novel metaphors. Together, these tests assessed fluid cognitive process, namely culturally unbiased nonverbal tests (Kaufman, 2001) that require the ability to deal with novelty.

First, two parts of the Trail Making Test (Reitan & Davison, 1974) were administered, which is widely used in neuropsychology (Lezak, Howieson, & Loring, 2004) to examine executive functioning processes. In Part A, which measures visual scanning and tracking, motoric speed, and focused attention (visuo-motor aspects of executive functioning), participants are asked to draw lines to connect between consecutive digits printed in scattered patterns on a page. Part B (cognitive flexibility aspects of executive functioning) requires drawing lines that connect between sequences of alternating letters and digits (e.g., 1-A-2-B and so on), which measures set shifting and divided attention. The total score is the time in seconds needed to complete the two tests (thus lower scores indicate better performance).
Second, the Metaphoric Triad Test (Kogan, Connor, Gross, & Fava, 1980) was administered to assess participants’ understanding of visual metaphors, which involve awareness of similarities and relations between different domains and the integration of analogous elements into novel concepts (Keil, 1986). For each of 20 cards presenting pairs of pictures (e.g., for the “closed shutters” metaphor, one picture depicted a house with closed shutters and the other a woman with closed eyes). These picture pairs formed three types of metaphoric relations (configurational, affective, conceptual), with responses scored on a 5-point scale: 0 = inability to find a metaphoric relation; 1 = literal interpretation; 2 = comparison between the pictures; 3 = analogy between pairs; 4 = correct metaphoric explanation (with scores of 0–80; test-retest reliability = .81).
Third, in a test that examines understanding of novel verbal metaphors (Mashal & Kasirer, 2011), which are metaphors that do not rely on prior knowledge and are not coded in the mental lexicon, four interpretations were offered for each of 10 unfamiliar, novel metaphors (e.g., “pure hand” or “teary pearls”). Metaphorical meaning of such novel terms are less accessible than their literal meanings, requiring systematic processing that includes more demanding multi-stage comprehension necessitating higher cognitive, linguistic, and executive resources (Arzouan, Goldstein, & Faust, 2007). Four interpretations were offered for each of the 10 metaphors: a correct metaphoric interpretation, a literal distracter, an unrelated interpretation, and the response “This expression is meaningless” (with scores of 0–10; test-retest reliability = .81).
Participation in Cognitively Stimulating (Non-focused) Activities
Two activity load scores were calculated for each participant as detailed above: (a) the total weekly cognitive stimulation load summed from their frequency of participation over the past week in the 10 “more highly cognitively stimulating activities” (multiplied by the judge-ranked cognitive demand scores of 1–5 assigned to each activity) such as playing card games; listening to the radio and watching TV; talking on the telephone (as a means of socialization); playing checkers, chess; reading; using technologies (i.e., laptops/tablets for games, internet searches, texting, social media, constructing websites); attending academic courses; acting in drama classes; drawing and painting; and photography; and (b) the total weekly cognitive stimulation load summed from their frequency of participation over the past week in the 10 “less cognitively stimulating leisure activities” (multiplied by the judge-ranked cognitive demand scores of 1–5 assigned to each activity) such as listening to music; dancing; using graphics editing software; making jewelry; arranging flowers; gardening; doing sports; singing with karaoke; cooking and baking; and pet care.

Study Hypotheses
The operative goals of Study 1 (Lifshitz-Vahav et al., 2016) were as follows:	(a)Cognitive stimulation differences: The study examined whether different effects would be found for activities characterized by greater cognitive involvement (the cognitively stimulating activities) versus those characterized by less cognitive involvement (the stimulating leisure activities). It was hypothesized that more frequent participation in the more cognitively stimulating activities (multiplied by ranking according to cognitive load) would be expressed in participants’ higher performance on crystallized and fluid tests.

 

	(b)Etiology differences: The study explored whether different patterns of crystallized and fluid tests would be found between participants with non-specific ID versus those with Down syndrome. The deficits in linguistic skills exhibited by individuals with Down syndrome have been well documented (Chapman, 2006). However, their levels of understanding and semantic abilities have been shown to exceed their phonological ability (Chapman, 2006). They also exhibit better visuo-spatial skills. Therefore, it was hypothesized that participants with non-specific ID would outperform participants with Down syndrome in crystallized tests, whereas participants with Down would outperform participants with non-specific etiology in fluid tests. Prior to this study (Lifshitz-Vahav et al., 2016), no reports were found on differences in the frequencies or cognitive loads of leisure activities between these etiologies, nor on possible links between such activities and crystallized or fluid cognitive processes.

 

	(c)Age differences: The study examined whether differences in the crystallized and fluid tests would emerge between younger adults (25–39 years) and middle-age adults (40–55 years). Several studies found a cognitive decline with increasing age among adults with ID with and without Down syndrome (e.g., Janicki & Dalton, 2000; Zigman, Schupf, Zigman, & Silverman, 1993). As a consequence, it was hypothesized that fluid and crystallized test scores in the older group would be lower compared to the younger group.

 

	(d)Predictors: The study explored the contribution of participants’ background characteristics (age, and etiology) and the contribution of participation in cognitively stimulating activities to crystallized and fluid cognitive process test performance.

 





Study Outcomes
To investigate whether differences in cognitive functioning would be found between the non-specific ID and Down syndrome groups, a t test was performed for each of the crystallized and fluid tests. None of the tests yielded significant differences between the two etiology groups (see Table 4.2). Regarding age differences in cognitive functioning, the sample was divided into two age cohorts: 25–39 years (n = 14) and 40–55 years (n = 18). A t test was performed for each of the crystallized and fluid tests, one of which yielded significant differences between the age groups.Table 4.2Study 1 (Lifshitz-Vahav et al., 2016): Crystallized and fluid test scores by etiology group


	Cognitive process
	Test
	 	Non-specific ID (n = 18)
	Down syndrome (n = 14)
	T

	Scores
	M
	SD
	M
	SD

	Crystallized
	Phonemic fluency
	0–29
	13.89
	7.54
	14.64
	7.49
	−.28

	Synonyms
	0–12
	4.11
	1.37
	3.93
	2.02
	.31

	Idioms
	0–20
	5.56
	2.01
	6.79
	3.38
	−1.28

	Verbal conventional metaphors
	0–10
	2.44
	1.15
	1.86
	1.10
	1.46

	Homophone meaning generation
	1–10
	11.28
	2.63
	11.57
	2.38
	−.33

	Fluid
	Visual Metaphoric Triad Test
	0–80
	24.82
	9.43
	26.79
	9.05
	−.59

	Verbal novel metaphors
	0–10
	2.94
	1.59
	3.50
	1.09
	−1.12

	Executive functioning – Trail Making Test
	No. of min.
	182.89
	87.70
	160.43
	87.05
	.72





Pearson correlations were calculated between the 10 crystallized and fluid test scores and the two cognitive activity subscales (high and low cognitive stimulation load). The leisure activities involving low cognitive stimulation were positively correlated with only one cognitive process test: A higher score on the leisure activity subscale was associated with higher scores in the crystallized phonemic fluency test, r(30) = .44, p < .05. In contrast, as expected, the highly cognitively stimulating activity subscale yielded a larger number of significant correlations. A higher score in the more cognitively stimulating activities was associated with better performance on phonemic fluency, idioms, and homophone meaning generation, r(30) = .41–.47, p < .01, as well as with faster performance time on the Trail Making Test of executive functioning, r(30) = −.56, p < .01.
To examine the contribution of background variables and cognitive stimulation activities on crystallized/fluid test performance, a series of multiple regression analyses was performed for the non-specific ID and the Down syndrome groups separately. Thus, the contribution of the five independent variables was explored – the three background variables (mental age using the Peabody, the Raven test, and chronological age) and the two activity load scores (higher and lower stimulation) – to the 10 dependent variables of crystallized and fluid test performance. Results are presented on Table 4.3.Table 4.3Study 1 (Lifshitz-Vahav et al., 2016): Multiple regression analyses for crystallized and fluid test scores by etiology group, with background variables and cognitive stimulation activities as predictors


	Cognitive process
	Dependent variable
	Predictor
	Non-specific ID group
	Down syndrome group

	B
	SE B
	β
	t
	B
	SE B
	β
	t

	Crystallized
	Phonemic fluency
	Peabody
	.17
	.06
	.44
	2.62∗
	.17
	.21
	.45
	.80

	Raven
	−.28
	.46
	−.12
	−.62
	−.68
	1.16
	−.33
	−.59

	Chronological age
	−.00
	.17
	−.00
	−.02
	−.24
	.61
	−.19
	−.39

	Leisure – low stimulation
	.51
	.17
	.87
	3.02∗
	.50
	.61
	.51
	.81

	Cognition – high stimulation
	.32
	.33
	.27
	.97
	.38
	.56
	.35
	.68

	Synonyms
	Peabody
	.03
	.02
	.37
	1.29
	.14
	.03
	1.42
	4.45∗∗

	Raven
	.05
	.14
	.11
	.33
	−.15
	.17
	−.27
	−.84

	Chronological age
	−.02
	.05
	−.12
	−.35
	.02
	.09
	.05
	.17

	Leisure – low stimulation
	.01
	.05
	.11
	0.23
	.13
	.09
	.48
	1.36

	Cognition – high stimulation
	−.08
	.10
	−.39
	−.82
	.25
	.08
	.86
	2.98∗

	Homophone meaning generation
	Peabody
	.09
	.02
	.66
	4.15∗∗∗
	.02
	.03
	.20
	.78

	Raven
	−.20
	.15
	−.24
	−1.30
	.74
	.17
	1.15
	4.45∗∗

	Chronological age
	.07
	.06
	.25
	1.31
	.15
	.09
	.39
	1.76

	Leisure – low stimulation
	.01
	.06
	.06
	.21
	.20
	.09
	.64
	2.25

	Cognition – high stimulation
	.14
	.11
	.34
	1.29
	.26
	.08
	.77
	3.29∗

	Fluid
	Visual metaphors – Metaphoric Triad Test
	Peabody
	.38
	.09
	.79
	4.02∗∗
	.38
	.14
	.85
	2.71∗

	Raven
	−.75
	.67
	−.25
	−1.13
	1.22
	.77
	.49
	1.58

	Chronological age
	−.01
	.25
	−.01
	−.02
	−.08
	.41
	−.05
	−.20

	Leisure – low stimulation
	.53
	.25
	.71
	2.12
	.61
	.41
	.52
	1.51

	Cognition – high stimulation
	1.07
	.47
	.73
	2.25∗
	1.22
	.37
	.93
	3.28∗

	Executive functioning – Trail Making Test
	Peabody
	−2.34
	.96
	−.52
	−2.42∗
	−3.63
	1.50
	−.84
	−2.41∗

	Raven
	−5.64
	6.84
	−.21
	−.82
	−1.16
	8.28
	−.05
	−.14

	Chronological age
	−4.52
	2.56
	−.46
	−1.77
	.79
	4.36
	.05
	.18

	Leisure – low stimulation
	4.48
	2.54
	.65
	1.76
	−5.91
	4.38
	−.52
	−1.35

	Cognition – high stimulation
	−11.46
	4.87
	−.84
	−2.35∗
	2.73
	3.99
	.22
	.68


∗p < .05. ∗∗p < .005. ∗∗∗p < .001



Contribution of Predictors to the Fluid Test Battery in the Two Groups
For participants with non-specific ID, the regression model was significant for the phonemic fluency test, F(5, 12) = 7.32, p < .005, accounting for a total of 75.3% of the explained variance for this fluid test. As seen in Table 4.3, both the Peabody score and the low-stimulation leisure activities score contributed significantly to the explained variance of phonemic fluency in the non-specific ID group. For the homophone meaning generation test, the regression model accounted for 78% of the explained variance in this group, F(5, 12) = 8.51, p < .001, but only the Peabody score (p < .001) contributed significantly. The regressions for the other three fluid dependent variables (conventional metaphors, idioms, and synonyms) were not significant for adults with non-specific ID etiology.

For participants with Down syndrome, the regression model was significant for the synonyms test, accounting for 77.3% of the explained variance, F(5, 8) = 5.46, p < .05, with both the Peabody score and the high-stimulation cognitive activities score contributing significantly. For the homophone meaning generation test, the regression model accounted for 85.2% of the explained variance in the Down syndrome group, F(5, 8) = 9.22, p < .005. In this test, the Raven score and the high-stimulation cognitive activities score contributed significantly to the explained variance. The regressions for the other three fluid dependent variables (conventional metaphors, idioms, and phonemic fluency) were not significant for the adults with Down syndrome.
Contribution of Predictors to the Crystallized Test Battery in the Two Groups
For participants with non-specific ID, the regression model was significant for the Metaphoric Triad Test, F(5, 12) = 4.81, p < .05, accounting for 66.7% of the explained variance. As seen in Table 4.3, both the Peabody score and the high-stimulation cognitive activities score contributed significantly to the explained variance of visual metaphor skills in the non-specific ID group. With regard to the Trail Making Test, the regression model accounted for 59.6% of the explained variance in this group, F(5, 12) = 3.53, p < .05, with the Peabody score and the high-stimulation cognitive activities score contributing significantly to this executive functioning variable. The regression for the novel verbal metaphor test was not significant among adults with non-specific ID etiology.

For participants with Down syndrome, the regression model accounted for 78.2% of the variance for the Metaphor Triad Test, F(5, 8) = 5.75, p < .05. Like the other etiology group, both the Peabody score and the high-stimulation cognitive activities score contributed significantly to the explained variance of visual metaphor skills in the Down syndrome group. With regard to the Trail Making Test, the regression model accounted for 72.9% of the explained variance, F(5, 8) = 4.30, p < .05, with only the Peabody score contributing significantly to this executive functioning variable. The regression for the novel verbal metaphor test was not significant among adults with Down syndrome.
Further Analysis of Cognitive Stimulation’s Contribution to Fluid/Crystallized Measures
Considering the non-significant correlations that emerged for both the conventional and the novel metaphor tests with the leisure/cognitively stimulating activities as well as the non-significant correlation between the idioms test and low-stimulation leisure activities, the results called for further investigation. Thus, for each of the two cognitive stimulation subscales, the participants were next divided into two groups – one group above and one group below the median cognitive stimulation load scores. Medians for low-stimulation leisure activities were 13 and 9, respectively, for participants with non-specific ID and Down syndrome. The medians for high-stimulation cognitive activities were 11 and 13, respectively, for the participants with non-specific ID and Down syndrome.

Then, t-tests were conducted for the idioms, conventional metaphors, and novel metaphors, comparing participants who were above versus below these medians. No differences emerged on any of the three tests according to the median for the low-stimulation leisure activities subscale. However, as seen on Table 4.4, participants with high-stimulation cognitive activity scores above the median exhibited significantly better performance on idioms (non-specific ID group) and on both conventional and novel metaphors (Down syndrome group), compared to participants who scored below the median.Table 4.4Study 1 (Lifshitz-Vahav et al., 2016): Correct responses on idioms, conventional metaphors, and novel metaphors by etiology and by cognitive load grouping on high-stimulation cognitive activity subscale


	Etiology group
	Test
	Below-median group (low cognitive load)
	Above-median group (high cognitive load)
	t

	M
	SD
	M
	SD

	Non-specific ID
	Idioms
	4.70
	1.83
	6.63
	1.77
	.94

	Conventional verbal metaphors
	1.90
	1.10
	3.12
	0.83
	−2.60∗

	Novel verbal metaphors
	2.90
	1.29
	3.00
	2.00
	−.13

	Down syndrome
	Idioms
	5.25
	2.37
	8.83
	3.60
	−2.25∗

	Conventional verbal metaphors
	1.63
	1.30
	2.17
	0.75
	−.91

	Novel verbal metaphors
	3.00
	1.07
	4.17
	0.75
	−2.27∗


∗p < .05



Discussion of Study 1 Findings
Three main issues pertaining to the outcomes of Study 1 merit discussion (Lifshitz-Vahav et al., 2016): (a) the associations between participation in leisure/cognitively stimulating activities and performance on crystallized and fluid tests among adults with ID; (b) differences between the etiology groups – non-specific ID vs. Down syndrome; and (c) the implications of the significant and non-significant findings for adulthood and aging in populations with ID.

Associations Between Non-focused Cognitive Stimulation Activities and Cognitive Functioning in Crystallized and Fluid Domains
As hypothesized, participation in leisure/cognitively stimulating activities was associated with the crystallized and fluid functioning of adults with ID. This suggests that adults with ID (with and without Down syndrome) can benefit not only from compensation-focused interventions that offer focused interventions for specifically targeted skills (as in the series of triple CAB-based studies presented in Chap. 2; Lifshitz & Rand, 1999; Lifshitz, Tzuriel, & Weiss, 2005). Rather, these adults’ exposure to non-focused cognitive stimulation, delivered during diverse leisure activities, may also contribute to their higher functioning on cognitive process tests. One might argue that the Lifshitz-Vahav et al. (2016) sample was small. However, the regression analysis indicated that the five independent variables accounted for about 60 to 85% of the dependent variables’ variance, indicating high associations between participation in cognitively stimulating activities and better cognitive test performance. Despite its small sample size, this study is important because it was the first attempt to find associations between leisure activities and cognitive functioning among populations with ID. Thus, the findings of this study coincide with both cognitive activity theory (Wilson, Barnes, & Bennett, 2003) and the compensation age theory (Lifshitz-Vahav, 2015), showing that lifestyle – not just innate characteristics – contributes to the cognitive functioning of adults with ID, even at an advanced age.

Specifically, the hypothesis about different patterns of influence between activities with more cognitive involvement (the high-stimulation cognitive activities) versus those with less cognitive involvement (the low-stimulation leisure activities) was supported. Thus, these findings indicated that stimulating leisure activities characterized by a relatively low cognitive load were associated with only one test, the crystallized measure of phonemic fluency, which assesses verbal knowledge, flexibility, and executive control functions. This finding in adults with ID corresponds with study outcomes for the general population (Kim & Kim, 2014), where stimulating leisure activities were found to promote language skills among healthy elderly persons (Mahncke et al., 2006) and among patients with dementia (Spector, Orrell, & Woods, 2010). However, in contrast, participation in the more cognitively demanding activities such as reading or academic courses demonstrated much more far-reaching effects, contributing to most of the crystallized and the fluid cognitive process tests for both the non-specific ID and Down syndrome groups. Due to the special needs of populations with ID, an additional measure was used, beyond the frequency suggested by Wilson and Bennett (2003), to examine the effect of participation in leisure activities on cognitive functioning. Findings suggested that leisure/cognitive stimulating activities’ frequency and their cognitive load contributed to the participants’ crystallized and fluid functioning.
Differences Between Etiology Groups in the Association of Leisure/Cognitively Stimulating Activities with Cognitive Functioning
To determine whether different patterns of crystallized and fluid tests would emerge between participants with non-specific ID versus those with Down syndrome, the two groups in this study were matched by chronological age, mental age, and basic cognitive level. The two groups exhibited similar crystallized and fluid test performance overall. Yet, for several measures, the two groups showed different patterns of linkage between participation in stimulating activities and their cognitive functioning.

Namely, for the crystallized tests, participation in low-stimulation leisure activities such as cooking or dancing was associated with phonemic fluency in the non-specific ID group but not in the Down syndrome group. This finding is not surprising, given the fact that individuals with Down syndrome have been documented as exhibiting deficits in linguistic skills, and specifically showing language comprehension and semantic ability that exceed their phonological ability (Chapman, 2006). Also, unsurprisingly, only the Down syndrome group revealed a link between participation in cognitively stimulating activities and performance on the synonyms and idioms tests.
However, in the fluid battery, participation in cognitively stimulating activities was associated with the Trail Making Test – a visuo-spatial executive function test – in the non-specific ID group but not in the Down syndrome group. On the other hand, participation in cognitively stimulating activities was associated with the homophone test for the Down syndrome group. This test requires production of alternative meanings for a given word, which demands divergent thinking (Kasirer & Mashal, 2014). This study’s findings also indicated that participation in cognitively stimulating activities was associated with better performance on the conventional verbal metaphor test in the non-specific ID group and on the novel metaphor test in the Down syndrome group. This finding corresponds with those of Shnitzer-Meirovich, Lifshitz, and Mashal (2018), where the non-specific ID group showed a significantly higher conventional metaphor score and a significantly lower novel metaphor score than the Down syndrome group.
Implications for Adulthood and Aging in Populations with ID
Several studies found a cognitive decline with increasing age among adults with ID, with and without Down syndrome (Janicki & Dalton, 2000; Zigman et al., 1993). Despite the broad age range of the participants (25–55 years), chronological age was not associated with their cognitive functioning in any of the crystallized and fluid tests for either etiology group. A t-test performed for each of the cognitive tests did not yield a decline in the older age group. The findings thus refute previous outcomes claiming a cognitive decline with increasing age among adults with ID. These findings empower the compensation age theory (Lifshitz-Vahav, 2015), indicating stability of cognitive functioning among adults with ID even at an advanced age, such as age 50 and above (Devenny et al., 1996; Head, Lott, Patterson, Doran, & Haier, 2007; Lifshitz & Klein, 2011; Lifshitz & Tzuriel, 2004).

The merely marginal effect of low-stimulation leisure activities (only on phonological fluency) can be attributed to: (a) lack of knowledge about how the notions of cognitive reserve and growth may be applied to older ages in the field of ID and (b) the nature of learning in populations with ID. Concepts of reserve and compensation are inherent in the cognitive reserve theory (Stern, 2012; Stern et al., 2005), cognitive activity theory (Wilson et al., 2003), and compensation age theory (Lifshitz-Vahav, 2015); yet, evidence on these theories’ applicability to adults with ID is still in its infancy.
Leisure activities in populations with ID today are usually implemented as a means for improving satisfaction and well-being (Bergström, Hochwälder, Kottorp, & Elinder, 2013; Kim, Schillinga, Kim, & Han, 2016), quality of life (Melbøe & Ytterhus, 2017; Patterson & Pegg, 2009), or self-concept (Azaiza, Croitoru, Rimmerman, & Naon, 2012; Duvdevany & Arar, 2004). Thus, when adults with ID engage in leisure activities, staff members usually concentrate only on their benefit to emotional and behavioral components. The idea of using these activities as an indirect route to introducing cognitive concepts had not been envisioned until the Lifshitz-Vahav et al. (2016) study. This study’s uniqueness, therefore, was its assessment of the indirect impact of cognitively stimulating leisure activities on the performance of adults with ID on various crystallized and fluid tests.
In general, healthy typically developing adults benefit from exposure to indirect learning. When engaging in leisure activities, they not only enjoy themselves and acquire skills but also relate to the cognitive concepts that are contained in such activities (Kim & Kim, 2014). However, individuals with ID have more difficulty benefiting from indirect learning – unmediated encounters with stimuli in the environment – as opposed to direct, mediated learning experiences (Feuerstein & Rand, 1974; Tzuriel, 2013a). Mediated learning occurs when the environment is interpreted for an individual by a mediator who actively structures meaningful components of that environment, as well as of past and future experiences, whereas indirect learning requires more proactive and autonomous skills from learners. Yet, the empirical outcomes from Study 1 indicate that adults with ID are indeed capable of such indirect learning under the right circumstances.
Action should therefore be taken to introduce policymakers, administrators, and caregiving personnel to the ideas of compensation and growth in adulthood. Staff should be guided to encourage adults with ID to participate in leisure activities more frequently. Moreover, staff should receive guidance in how to use such activities as a springboard for enhancing the cognitive literacy of adults with ID, in addition to their contribution to emotional and behavioral functioning. These research outcomes suggest that leisure activities can serve as a cost-effective and relatively easy tool to apply in the rehabilitation centers of adults with ID.
Study 2: The Contribution of Endogenous and Exogenous Factors on the Crystallized and Fluid Intelligence Performance of Adults with Mild/Moderate ID
This second study (Bustan et al., 2018) focused more closely on individuals with Down syndrome. This study aimed to explore how participation in cognitively stimulating activities as a lifestyle may mitigate the influence not only of chronological age and etiology, but also of health status and ADL functioning. The study’s goals were twofold. First, the study aimed to examine the trajectories of crystallized and fluid intelligence as they develop from adolescence (ages 16–21) through older adulthood (up to age 69). Second, in the three adult cohorts (ages 30–69), the study aimed to investigate the contribution of endogenous factors (chronological age, health/morbidity, and ADL functioning) and exogenous factors (participation in cognitively stimulating activities) on cognitive performance. Results of the first goal concerning developmental trajectories are reported in Chap. 1. For the purpose of the current chapter, discussion will focus only on the second goal.
Study Participants
The adult sample (N = 60) included three age cohorts of 20 adults each, with Down syndrome: younger adults (ages 30–45, M = 36.65, SD = 5.92); middle age (ages 46–59, M = 50.20, SD = 3.36); and old age (ages 60–69, M = 63.85, SD = 3.05). All adult participants were recruited from residential and vocational centers under the supervision of the Division of Intellectual Disability in the Israeli Ministry of Social Welfare. The three age cohorts were matched according to IQ scores, which were compatible with mild/moderate ID: ages 30–45: M = 65.75, SD = 3.60; ages 46–59: M = 63.80, SD = 5.30; ages 60–69: M = 62.80, SD = 6.31; total: M = 64.35, SD = 4.98. One-way ANOVA did not reveal significant differences in IQ between the age cohorts, F(2, 76) = 1.41, p = .25, ηp2 = .05.

Study Procedure
Consent for participation of these adults with Down syndrome was obtained from the participants’ parents/guardians. Authorizations were obtained from the University Ethics Committee, the Division of Individuals with ID in the Ministry of Welfare and in the Ministry of Education. The study’s aim and procedure were explained to all participants, who signed an adapted informed consent form for participation of individuals with ID in scientific research. The battery of tests was administered individually, in schools or in employment settings. The three subtests of the Wechsler Abbreviated Intelligence Scale (WASI™, Wechsler, 1999) were administered first: Vocabulary, Similarities, and Block Design in one session (one hour). Two weeks later, the Raven Standard Matrices test was administered (half an hour). After a 10-min break, the Participation in Cognitively Stimulating Activities Questionnaire was administered, which took 20 min to complete. Based on the normalization principle (Wolfensberger, 2002), the participants chose payment or a gift for participating in the study, as customary among typical students who participate in research.

Study Measures
Assessments in the three adult groups tapped crystallized and fluid intelligence as well as participation in cognitive/leisure activities. To account for the possible impact of aging processes, health status and ADL functioning were also measured.

Crystallized Intelligence Battery
The raw scores of two WAIS-IIIHEB subtests (Wechsler, 2001) were used. Vocabulary measures word knowledge, verbal concept formation, and general knowledge (33 items, scores 0–66). The Similarities subtest measures conceptualization of dissimilar objects (19 items, scores 0–33).

Fluid Intelligence Battery
The raw scores of two tests were used: Block Design and the Raven. The Block Design WAIS-IIIHEB subtest (Wechsler, 2001) measures the ability to analyze and synthesize abstract visual stimuli, visual perception and organization, simultaneous processing, and visual-motor coordination (14 items; scores 0–68). The Raven Standard Progressive Matrices (Raven, Raven, & Court, 1998) assesses ability to form comparisons, deduce relationships and correlates, and reason by analogy (60 items, scores 0–60).

Participation in Cognitively Stimulating (Non-focused) Activities
For this study, the 20-item scale developed for the purpose of Study 1 (Lifshitz-Vahav et al., 2016) was used, as described in detail above. Two total weekly cognitive stimulation activity load scores were calculated for each participant as detailed above: (a) frequency of participation in the 10 “more highly cognitively stimulating activities” (multiplied by the judge-ranked cognitive demand scores of 1–5 assigned to each activity) and (b) frequency of participation in the 10 “less cognitively stimulating leisure activities” (multiplied by the judge-ranked cognitive demand scores).

Health Status
To assess health and morbidity, the study employed a short version of the Greater Rochester Area Health Status Survey (Health Status Study; Janicki, Dalton, Henderson, & Davidson, 1999) that has been used previously in Israel (Lifshitz, Merrick, & Morad, 2008). Staff members who had been working with these participants for at least 5 years were asked to rate the number of health problems that participants had exhibited over the last 5 years: heart problems, blood pressure, anemia, diabetes, digestive or intestinal problems, urinary problems (incontinence or other), menopause, weight loss or gain, thyroid problems, diseases (cancer), and increased emotional or psychiatric problems as expressed by prescription of medication (score 1–12). An ANOVA indicated significantly more age-related problems in the 60+ cohort (M = 3.15; SD = 1.23) compared to middle age cohort of 46–59 years (M = 2.35, SD = 1.81) and young adults ages 30–45 years (M = 1.90, SD = 1.25), p < .05. There were no differences in health status between the age 30–45 and age 46–59 cohorts, p = .62.

ADL Functioning
To account for possible differences in ADL functioning between the three adult groups, the staff members were asked to rate participants’ level of independence in four domains – eating, dressing, incontinence, and washing – on a 4-point Likert scale from independent (4) to needs physical help (1). An ANOVA indicated a main effect for age, F(2, 57) = 17.60, p < .001, ηp2 = .38. Post-hoc Scheffe analysis indicated that ADL scores for the 60+ age cohort (M = 3.05, SD = .05) were significantly lower than for the other two adult groups (age 30–45: M = 4.00, SD = 0.00; age 46–59; M = 3.80, SD = 0.41), p < .001. There was no significant difference between the age 30–45 and age 46–59 cohorts, p = .87.

Study Outcomes
Pearson correlation coefficients were calculated for health and ADL functioning as correlated with crystallized and fluid test scores among the three age cohorts with Down syndrome. Pearson correlations for health problems indicated significant correlations only with the two fluid intelligence tests, showing that greater health problems were associated with lower fluid intelligence scores (Raven, r = .26; Block Design, r = .44). Likewise, ADL functioning showed significant correlations only with the two fluid tests, indicating that less independence in ADL was associated with lower fluid cognitive scores (Raven, r = .52; Block Design, r = .55).

Means for the total weekly cognitive load (using activity rankings) for the age 30–45 cohort were 10.00 (SD = 2.83) for high-stimulation cognitive activities and 11.44 (SD = 5.79) for low-stimulation leisure activities. Means for the age 46–59 cohort were 8.50 (SD = 2.67) for the high-stimulation cognitive activities and 10.85 (SD = 6.06) for the low-stimulation leisure activities. Means for the 60+ age cohort were 6.20 (SD = 2.04) for the high-stimulation cognitive activities and 5.55 (SD = 4.14) for the low-stimulation leisure activities. Thus, mean levels of participation in the 60+ age cohort were significantly lower than for the other two cohorts, both for the more cognitively stimulating activities, F(2, 46) = 6.38, p < .01, ηp2 = .22, and for the less stimulating leisure activities, F(2, 46) = 8.64, p < .001, ηp2 = .27.
To examine the contribution of the endogenous factors (chronological age, health/morbidity, and ADL functioning) and the exogenous factors (more/less cognitively stimulating lifestyle) on the cognitive functioning of adults with Down syndrome, beyond participants’ age, hierarchical stepwise regression analysis was performed for the 10 dependent variables of crystallized and fluid test performance. First, the age of the participants was entered into the regression model (30–45; 46–59; 60+). Then, in a stepwise manner, the scores were entered for health, ADL functioning, and participation in more/less cognitively stimulating activities. Results for significant findings are presented on Table 4.5.Table 4.5Study 2 (Bustan et al., 2018): Mixed regressions for crystallized/fluid intelligence tests by age, health, ADL skills, and cognitive/leisure scores


	Measure
	Dependent variable
	Step
	Independent variable
	B
	SE.B
	β
	t
	R2
	∆R2

	Crystallized
	Vocabulary
	1
	Chronological age
	−.12
	.07
	−.25
	−1.79
	.064
	.064

	2
	Chronological age
	.02
	.05
	.04
	.32
	 	 
	 	Cognitive activities
	.61
	.10
	.71
	6.15∗∗∗
	.486∗∗∗
	.422∗∗∗

	Similarities
	1
	Chronological age
	−.11
	.03
	−.41
	−3.05∗∗
	.165∗∗
	.165∗∗

	2
	Chronological age
	−.07
	.04
	−.25
	−1.86
	 	 
	 	Cognitive activities
	.18
	.07
	.37
	2.73∗∗
	.282∗∗∗
	.116∗∗

	Fluid
	Block design
	1
	Chronological age
	−.33
	.09
	−.47
	−3.67∗∗∗
	.223∗∗∗
	.223∗∗∗

	2
	Chronological age
	−.22
	.10
	−.31
	−2.10∗
	 	 
	 	ADL functioning
	.74
	.31
	.33
	2.37∗
	.308∗∗∗
	.085∗

	Raven
	1
	Chronological age
	−.43
	.09
	−.56
	−4.69∗∗∗
	.319∗∗∗
	.319∗∗∗

	2
	Chronological age
	−.31
	.09
	−.40
	−3.37∗∗
	 	 
	 	Cognitive activities
	.54
	.17
	.39
	3.26∗∗
	.447∗∗∗
	.128∗∗

	3
	Chronological age
	−.23
	.09
	−.31
	−2.50∗
	 	 
	 	Cognitive activities
	.42
	.17
	.30
	2.45∗
	 	 
	 	ADL functioning
	.64
	.31
	.26
	2.05∗
	.494∗∗∗
	.047∗


∗p < .05. ∗∗p < .01. ∗∗∗p < .001



As seen on Table 4.5, chronological age contributed significantly to the explained variance of performance on the crystallized test of similarities (11%) and on two fluid intelligence tests, the Raven (33%) and Block Design (43%). These three negative beta coefficients indicated that participants’ performance on these three intelligence tests decreased with older age. In addition, higher ADL functioning scores also contributed significantly to better performance on both fluid intelligence tests, beyond participants’ age, explaining 74% of the variance for Block Design and 64% for the Raven test. Finally, this analysis demonstrated that participation in high-stimulation cognitive activities contributed significantly, beyond the contribution of age, to better performance on three tests, explaining 54% of the variance for the Raven (fluid), 61% of the variance for vocabulary (crystallized), and 18% of the variance for similarities (crystallized).
Discussion of Study 2 Findings
This study’s outcomes (Bustan et al., 2018) regarding endogenous and exogenous factors’ effects on cognitive functioning hold implications for adulthood and aging in Down syndrome.

Contribution of Endogenous Factors (Age, Health, ADL) to the Crystallized and Fluid Test Battery
As stated, Study 2’s regression analysis indicated that chronological age contributed negatively to performance on three intelligence tests (the Raven, block design, and similarities), where participants obtained lower scores at older ages. The Raven, a test of fluid intelligence that assesses ability to form comparisons, deduce relationships and correlates, and reason by analogy (Raven, Court, & Raven, 1983), revealed a decline in the 46–59 age cohort (more specifically, at 50 years of age). This finding corroborated other studies that pointed to the 50s as the age of onset for cognitive decline in the Down syndrome etiology (Das & Mishra, 1995; Hawkins, Eklund, James, & Foose, 2003). For the other fluid test, Block Design, decline emerged at ages 46–59 compared to 30–39 but this trend was not statistically significant, apparently due to a large standard deviation in these test scores. The scores of the 60+ age cohort in both fluid tests were significantly lower than those of the 46–59 age cohort. According to Devenny, Krinsky-McHale, Sersen, and Silverman (2000), early decline in Block Design (a visual-motor test) can be a marker for early signs of Alzheimer type dementia in persons with Down syndrome. Fluid intelligence in typical populations reaches its peak around age 20 and then exhibits decline (Kaufman, 2001; Salthouse, 2009). However, in Study 2 (Bustan et al., 2018), fluid intelligence in the Down syndrome etiology continued to grow until middle age (age 45) but exhibited a steeper decline thereafter (around age 50 for the Raven and around age 40 for Block Design).

Furthermore, positive correlations were found both for health status and for ADL functioning with the fluid intelligence tests of the three adult age cohorts. Findings indicated that health status and ADL skills contributed significantly to the explained variance of both fluid tests (Block Design, Raven). In all, fluid intelligence in the Down syndrome etiology appears to be more prone to age (Devenny et al., 2000) and is associated with health problems and ADL functioning.
Contribution of Exogenous Factors (Participation in Cognitively Stimulating Activities) to the Crystallized and Fluid Test Battery
The regression indicated that participation in more highly cognitively stimulating activities (e.g., playing chess, checkers, or card games; reading; using laptops or tablets; participating in academic courses) in one’s everyday life, even without explicit focus on cognitive training, contributed significantly to the two crystallized intelligence tests (vocabulary and similarities) and to the Raven matrices, a fluid intelligence test (Raven et al., 1998). Thus, coinciding with Lifshitz-Vahav et al. (2016), this study supported cognitive activity theory, which was originally expounded for the typically developing population (Wilson & Bennett, 2003), as applicable to the population with Down syndrome. Cairns (2001) and Carmeli, Kessel, Coleman, and Ayalon (2002) showed the contribution of physical exercise on social engagement and ADL among adults with Down syndrome. The current study indicated the contribution of cognitively stimulating activities on crystallized and fluid intelligence in this etiology.

Compensation age theory (Lifshitz-Vahav, 2015) was also supported by Study 2’s findings, which indicated that participation in cognitively stimulating activities can mitigate the influence of morbid health status and of poor ADL functioning on adults with DS. Thus, not only endogenous but also exogenous factors such as a lifestyle that includes regular participation in cognitively stimulating activities can help to determine the cognitive functioning of adults with Down syndrome.
To be noted, Block Design was the only test that was not associated with participating in cognitively stimulating activities, a finding that implies its sensitivity to age.
Practical Recommendations
Individuals with ID have difficulty benefitting from direct learning exposure – unmediated encounters with stimuli in the environment – as opposed to direct learning experiences (Feuerstein & Rand, 1974; Tzuriel, 2013a). Mediated learning occurs when the environment is interpreted for an individual by a trained mediator who actively structures meaningful components of that environment, as well as of past and future experiences. The mediator modifies the frequency, order, intensity, and context of the stimuli and provides educational scaffolding. Healthy typically developing adults benefit from direct learning exposure. When engaging in leisure activities, they not only enjoy themselves and acquire skills; in addition, they relate to cognitive concepts contained in those activities, for example by calculating time, calories, and effort when using a treadmill (Kim & Kim, 2014). In contrast, when adults with ID engage in leisure activities, they usually concentrate only on emotional and behavioral components, and not on activities’ cognitive aspects.

Therefore, at a practical level, it is recommended that each stimulating activity should be implemented in a way that focuses on all three components of the triple CAB model. Table 4.1 above presented some examples of such CAB applications for various leisure occupations that can be implemented by mediators such as paraprofessionals, parents, or trained recreational counselors, and Table 4.6 summarizes the key strategies that can guide practitioners in applying CAB to the daily leisure activities prevalent in rehabilitation centers, residences, and the community. For example, to implement the cognitive component of the CAB, mediators can talk with participants about the goals of each activity (e.g., for sports activities the goal might be to improve fitness or promote health). Moreover, before, after, or while clients are performing the activity, mediators can talk with them about the concepts involved in that activity (e.g., in the sports example, using appropriate adaptations, concepts might include cardiovascular endurance, muscle strength, or flexibility).Table 4.6Key words for mediators to help apply the CAB model in everyday leisure activities


	Model component
	Key strategies

	C
	Cognition
	Goals

	Expanding knowledge and concepts related to each activity

	Cognitive processes

	Schedule/fixed time

	Word signs – nouns and verbs

	Science concepts

	A
	Affect – autonomy/values
	Enhancing affect and enjoyment

	Choice making

	Universal/socialization values

	B
	Behavior
	Relevant actions/behavioral skills




Moreover, a schedule and fixed time for each activity should be established. A clock should be hanged in the gym or sports room. As stated in Chap. 2, this helps set limits and creates stability in the lives of persons with ID. Experience indicates (Lifshitz et al., 2011) that inserting the C (focusing, expansion) and the A (affect, autonomy, and reward) along with the behavioral (ADL) skills for daily life activities can even improve the cognitive functioning of adults with severe and profound ID in time concepts, numbers, and memory skills (see Chap. 5). As a consequence, introducing cognitive and affective mediation to less loaded leisure activities is recommended in order to improve the cognitive functioning of adults with mild and moderate levels of ID.
Words signs can be created that are relevant to each activity, to be displayed at appropriate times and locations. It is recommended to follow the words signs with pictures as scaffolding. In this way, displays will be suited even to adults with low cognitive levels. For instance, in the sports example, the mediator could select 10 nouns to display on signs near relevant rooms or equipment (such as gym, treadmill, weights, crossbars, dumbbells, spinning bikes, swimming pool, basketball court, soccer court, and locker room) and 5 verbs to display on word signs that can be presented during activity (e.g., walk on the treadmill, lift weights, exercise, breathe in, breathe out).
To implement the affective component of the CAB, mediators should give participants opportunities to make choices regarding each activity. In the context of physical activity, this may refer to deciding which kind of sport to pursue, the sequence in which to perform exercises, with whom to share sports activities if possible, and so on. A focus on universal values for sports might include staying behind the line on a gym floor, respecting others’ personal space, showering after exercising, respecting others’ religious values with regard to modesty, and so forth.
To implement the behavioral component of the CAB, mediators can focus on the relevant skills in each activity – learning how to lift weights safely, how to perform different swim strokes, etc.
Conclusions
This chapter presented two studies conducted on exogenous and endogenous variables that may impact adults with ID spanning ages 25–69 years (Bustan et al., 2018; Lifshitz-Vahav et al., 2016). Both studies supported compensation age theory (Lifshitz-Vahav, 2015), indicating that the cognitive functioning of adults with ID is not dependent solely on internal factors such as chronological age or etiology, but also may depend on the contribution of exogenous factors such as activities and pastimes with which one engages in everyday life. Research findings also indicated that cognitive activity theory – designed for the general population (Wilson et al., 2010; Wilson & Bennett, 2005; Yates et al., 2016) – can be applied to populations with ID in the short term. That is, participation in cognitively stimulating activities can be said to influence the cognitive performance of adults with ID, with and without Down syndrome. However, unlike for the general population (Wilson & Bennett, 2003), in the case of the population with ID it is not necessarily the frequency of such activities but rather their cognitive load or demand that matters. Frequent participation of adults with ID in cognitively loaded activities during adulthood may be anticipated to have a long-term effect too, serving as a protective factor against the accelerated cognitive deterioration that may accompany aging processes.
The outcomes of these two studies suggest that cognitive leisure activities can serve as a cost-effective and relatively easy tool for use in rehabilitation centers that serve adults with ID, with and without Down syndrome, at the mild and moderate ID levels as well as in the range of severe and profound ID levels (see Chap. 5). It is rather self-explanatory that those leisure activities with a greater cognitive load such as using technological devices, reading, or participating in academic courses contributed to the crystallized and fluid measures of the participants with ID. However, even leisure activities with a lower cognitive load contributed to their cognitive functioning. This finding calls for practitioners who are involved with this population to implement even the less cognitively stimulating activities as means for enhancing the cognitive functioning of participants with ID.
Leisure activities in populations with ID are often implemented for adults with ID in contemporary service facilities in order to improve clients’ life quality (Patterson & Pegg, 2009), feelings of satisfaction, well-being (Bergström et al., 2013; Kim et al., 2016), or self-esteem (Azaiza et al., 2012; Duvdevany & Arar, 2004). The idea of explicitly leveraging these non-focused activities to introduce cognitive concepts was not envisioned prior to the reviewed research. Introducing leisure and cognitively stimulating intervention programs in residential and vocational settings for adults and elderly adults with and without Down syndrome may therefore be considered a “must,” and staff should be guided to use such activities not only for emotional purposes but also as means for enhancing cognition indirectly and directly in order to delay and even alleviate cognitive deterioration as much as possible. Frequent opportunities for such indirect cognitive learning may indeed offer potential that goes beyond that of activities focusing solely on ADL skills or activities that aim solely to increase emotional satisfaction and quality of life. Thus, these added advantages of an engaged and cognitively enriching lifestyle in populations with ID should be explicitly presented to policymakers in the social services and other stakeholders in the field of ID. That is, following implementation of the triple CAB mediated learning program for populations with ID (Chap. 2), implementation of leisure activities is recommended as well, in order to teach the skills needed for each activity while also enhancing affective functioning. Encouraging individuals with ID to participate in cognitive leisure activities should be started from an early age in education settings.
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Footnotes
1Dementia of the Alzheimer’s type is a progressive and largely irreversible syndrome that is characterized by a loss of cognitive function severe enough to impact social or occupational functioning (Alzheimer’s Association, 2018). The affected components of cognitive function include memory and learning, attention, concentration, problem-solving, calculation, language, and geographic orientation. The prevalence of Alzheimer’s at ages 60–64 years is only 1%, whereas its prevalence at ages 85–90 rises to 30%, and above 90 years of age 60% demonstrate Alzheimer’s (for more information, see Chap. 6).
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Abstract
In line with compensation age theory (CAT; Lifshitz-Vahav, 2015), adults with severe or profound ID should be considered accessible to change despite the severity of their disability and despite their older chronological age, past the supposedly critical period of adolescence. This chapter provides empirical evidence supporting the assertion that even adults with severe and profound ID can benefit from intervention based on the triple CAB (cognition, affect, behavior) model, which includes not only exposure to adaptive behavior skills training but also mediation efforts systematically designed to promote three skill domains. This chapter reviews how the CAB model was first applied to this unique population in two rehabilitation centers for adults with severe and profound ID, by leveraging staff-client interactions in order to mediate adult clients’ cognitive functioning (the C in CAB), affective skills comprising values and autonomy (the A in CAB), and self-regulation of behavior during task performance (the B in CAB). The adults who participated in the intervention improved their cognitive, emotional, and behavioral competencies; then, the triple CAB was further developed for implementation with these challenging populations with severe and profound levels of ID. Practical recommendations are provided for diverse applications of the triple CAB approach in settings for these more challenging populations.
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What ultimately determines how a person or a group will be treated, and what others will afford to such a party in life, is what is in the mind of those who do the treating and affording… and to what degree they perceive the party in a valued social role. Wolfensberger (2002, p. 254)



In line with the social inclusion model (Oliver, 1992) and Wolfensberger’s (2002) concept of social role valorization, which describes the means needed to promote valued social roles for persons at risk of devaluation such as those with disabilities, this chapter upholds the view that adults with a severe or profound level of ID deserve a more valued place in society. To that end, this very challenging and complex population sorely needs advocacy from educators, mental health professionals, paraprofessionals, parents, researchers, and the community in order to ensure their rights to life quality and opportunities for growth.
The notion of growth potential and accessibility to change has been controversial for these populations with severe or profound ID (Mietola, Miettinen, & Vehmas, 2017). Such persons, who often have multiple disabilities, are considered to have significant cognitive difficulties, with little or no apparent understanding of verbal language and little or no ability to care for oneself. Thus, the expectation has often been voiced that these individuals cannot undergo modification or change, especially in adulthood (Mietola et al., 2017).
Contrary to social inclusion policy (Oliver, 1992) persons with profound ID are the last to benefit from political and societal changes. They suffer from social exclusion in all life areas including but not only in employment, education, and post-secondary education, and even nowadays they often live in institutions (Mietola et al., 2017). Furthermore, a body of scholars (Björnsdóttir & Steindór, 2015; Griffiths & Smith, 2017; Mietola et al., 2017; Stefánsdóttir, Björnsdóttir, & Stefánsdóttir, 2018; Tuffrey-Wijne, Bernal, & Hollins, 2008) pointed to the exclusion of this population from the scientific disability discourse which are “virtually missing from key theoretical and methodological discussions, as well from empirical studies” (Mietola et al., 2017, p. 264). Yet, as the theories, research studies, and voices of these silent groups and their staff members will show, this chapter presents a new approach to the possibilities of cognitive, emotional, social, and behavioral modifiability and to the potential for change among these adults with severe and profound levels of disability.
Underlying this call for advocacy and greater optimism about the population at hand are two major claims. First, as proposed and discussed in Chap. 1, in line with compensation age theory (CAT; Lifshitz-Vahav, 2015), adults with severe or profound ID should be considered accessible to change despite the severity of their disability and despite their older chronological age, past the supposedly critical period of adolescence. The current chapter shows how a range of factors – including ID diagnostic definitions as well as classic behavioral theories and also the unique nature of persons with severe/profound disability (e.g., the lengthy incubation period necessary for effects of intervention to be detected) have all hindered a view of this population as capable of cognitive growth and systematic behavioral change. Furthermore, in line with the social-ecological approach, the role of the educational environment has been accentuated as helping determine the functioning of adults with severe and profound ID, thereby highlighting the enormous potential in leveraging staff-client interactions as an effective means for rendering progress in the functioning and well-being of individuals with more challenging ID levels.
The second claim underlying the call for advocacy and optimism about adults with severe/profound ID derives from empirical studies on mediating interventions (e.g., Lancioni et al., 2015; Lifshitz, Klein, & Fridel Cohen, 2010). Research evidence has shown that despite this adult population’s severe or profound level of disability and its older age, past the school years, these individuals can benefit not only from exposure to training in adaptive behavior competencies – the classic emphasis on basic activities of daily living (ADL) skills like feeding, grooming, hygiene, and so forth – but also from mediation programs systematically designed to promote the three major components of the triple CAB intervention model (Lifshitz, 2014; Lifshitz-Vahav, 2015) described in Chap. 2. That is, research has pinpointed the potential benefit of systematic mediation programs that leverage the staff-client interactions in order to mediate adults’ cognitive functioning (the C in CAB), affective skills comprising values and autonomy (the A in CAB), and self-regulation of behavior during task performance (the B in CAB). Therefore, this chapter proposes the triple CAB mediation model as a basis for intervention programs targeting such adults with severe/profound ID, to furnish means for enhancing these adults’ literacy (cognitive ability), quality of life (affect), and daily functioning (behavior).
Implications of Diagnostic Classifications for Persons with Severe and Profound ID
Chapter 1 described the evolution of ID definitions (see Appendix 1.1). Regarding individuals with more challenging levels of ID, the AAMR and the ICD-10 classified an IQ of 40 or lower as “severe” or “profound” mental retardation. “Severe” impairment (IQ = ~20–34) was defined as a mental age of 3–6 years, signifying adults who would likely need continuous support. “Profound” impairment (IQ < 20) was defined as a mental age below 3 years, signifying adults who would demonstrate acute limitations in self-care, continence, communication, and mobility (World Health Organization [WHO], 1992).
This reductionist medical model (Russell, 1997) focused squarely on the disability, not the person; it ignored the subjective existence of the person and only saw the ostensibly “objective” handicapping condition. Inasmuch as adults with severe and profound ID are often minimally verbal, having difficulty voicing their individuality or needs, in such cases disability-focused language can be particularly detrimental. Such categorization of persons merely according to their classification of limitations (Albrecht, 1992; Longmore, 1995) not only nullifies the person’s uniqueness but also reduces that disability’s specific qualities and ontological value. Paterson, McKenzie, and Lindsay (Paterson, McKenzie, & Lindsay, 2012) claimed that the cataloging nature of the medical model contributes to the stigmatization of people with disabilities, by identifying their disability category as the central characteristic of their personality. (See Chap. 2 for more on stigma reduction as a goal of the CAB mediation model.)
Overall, these terminologies and classifications reflected a “passive-accepting” negativity approach (Feuerstein, 1969), which conveyed doubt and disbelief about the potential for cognitive growth and learning that can be expected from individuals with a severe or profound level of ID, especially those at adult ages (Mietola et al., 2017). Based on this model, some “prophets of doom” (Feuerstein, 2003) averred that any educational material or skills that had not been absorbed during the school years (that is, by age 18 or 21) would have no chance of being assimilated later in the minds of these individuals (Feuerstein & Feuerstein, 2008).
Later classifications, by the American Association on Intellectual and Developmental Disabilities—AAIDD (Luckasson et al., 2002; Schalock et al., 2010), were more optimistic. The most essential features of the new definitions in comparison to the traditional ones (Grossman, 1973, 1977, 1983; Heber, 1959) are anchored in their functional and ecological orientation, emphasizing the importance of environmental and community supports, which can enhance individuals’ performance and increase their capacity to function effectively in the environment.
Another meaningful change in the classification of persons with ID transpired. The traditional four levels of retardation or ID (mild, moderate, severe, profound) were revoked and replaced by a new definition based on individuals’ levels of need and therefore levels of required support (DSM-5, American Psychiatric Association [APA], 2013; Luckasson et al., 1992, 2002; Schalock et al. 2010). This change prevents labeling of individuals according to their stigmatizing limitations and instead encourages a focus on the interventions that could benefit them. The DSM-5 diagnostic manual (APA, 2013) went even further by revising their classification system to include the four levels of ID (mild, moderate, severe, profound) but not as based on IQ; rather, these classifications derived from adaptive behavior (ADL) skills. Especially for individuals with severe and profound levels of impairment, this shift can help prevent a self-fulfilling Pygmalion effect whereby professionals relate to individuals according to their labeling and not their potential. According to this DSM-5 classification system, individuals with severe and profound ID are characterized by specific weaknesses and strengths in conceptual, social, and practical domains, as described next.
According to the DSM-5 (APA, 2013, p. 242), severe ID is defined as a limited ability to attain conceptual skills such as the concepts of numbers, time, and money. Spoken language is limited (especially vocabulary and grammar), and language is used more for social communication than for explication. However, individuals with severe ID can understand and use symbolic communication in speech and gestures as well as augmentative communication modes. In addition, basic visual skills such as matching and sorting can be acquired. Individuals with severe ID require support in all ADL areas: meals, dressing, bathing, toileting, and so forth. Participation in tasks at home or during recreation and work, even in adulthood, requires continual support. As stated in the DSM-5, individuals with severe ID cannot make responsible decisions in regards to themselves or others. The acquisition of these skills requires extensive support, so they remain dependent on others.
According to the DSM-5 (APA, 2013, p. 242), profound ID is defined as an ability to understand only concrete objects rather than symbolic processes, with limited understanding of symbolic communication (speech, gestures) and of goal-directed object use for purposes of self-care, work, or recreation. They may understand simple instructions and gestures and may express their desires through nonverbal communication. Visuo-motor skills such as matching and sorting may be acquired, and parts of household chores may be learned. They may participate to some extent in ADL areas (e.g., carrying dishes to a table) but with ongoing support. Individuals with profound ID are heavily dependent on others for their health, self-care, and security. This group also includes individuals with multiple disabilities, who in addition to their cognitive difficulties suffer from physical handicaps. Many of them lack verbal expression and use alternative communication aids.
Additionally, 10% of individuals with severe and profound ID suffer from maladaptive behaviors. These behaviors may include: (a) hyperactivity (getting up and jumping in place); (b) maladaptive verbal behavior (yelling, swearing, or inappropriate verbalizations directed toward others); and (c) maladaptive physical behavior (hitting or pushing others).
Despite the described strengths as well as difficulties of individuals with severe and profound ID, scientists (e.g., Mietola et al., 2017) are aware of overall pessimistic beliefs about such individuals’ strengths. This belief is anchored in the statement of the WHO (1992, p. 230) that profound ID “involves significant cognitive difficulties, with little or no apparent understanding of verbal language, little or no ability to care for oneself, and usually associated medical conditions.” As shown next, Mietola et al. (2017) calls for a more nuanced approach regarding this population.
New Trends in Studies About Populations with Severe and Profound ID
In line with these definitions as well as the exacerbated stigma effect toward persons with ID at the severe and profound levels (Cook, Purdie-Vaughns, Meyer, & Busch, 2014; Corrigan & Rao, 2012), this group has traditionally been considered the most neglected and excluded, from a political, societal point of view. Moreover, as described above, for a long time these “silent” individuals with ID were missing from the discourse on disability research and intervention. However, a group of scholars has been calling for change regarding this situation (Björnsdóttir & Steindór, 2015; Griffiths & Smith, 2017; Mietola et al., 2017; Stefánsdóttir et al., 2018; Tuffrey-Wijne et al., 2008), especially recommending the creation of a new theoretical agenda, alternative forms of knowledge, and an “emancipatory” research paradigm for relevant disability studies to achieve social justice for this population. Others (e.g., Barnes, 2003; Barton, 2005) have recommended promoting social justice by listening to and representing this population’s “voices” (Mietola et al., 2017). In this context, the call for social justice echoes Martha Nussbaum’s (1999) work on quality of life. An emancipatory, justice-based approach requires service agencies in particular as well as individual citizens and society at large “to recognize” all human beings “as free and equal persons within the framework of a social order conceived on the model of nation-states” (Nussbaum, 1999, p. 40). Such persons, “just by being human, are of equal dignity and worth, no matter where they are situated in society, and… the primary source of this worth is a power of moral choice within them, a power that consists in the ability to plan a life in accordance with one’s own evaluation of ends” (Nussbaum, 1999, p. 57).
Anchored in these concepts of emancipation and social justice, Mietola et al. (2017) called for the adoption of the capabilities approach and the ableist approach (Nussbaum, 2006; Vorhaus, 2014) to underscore the abilities and strengths of persons with ID and not their weaknesses. Furthermore, these recent calls from scholars espouse more ethical and collaborative approaches towards persons with severe and profound ID. Björnsdóttir, Stefánsdóttir, and Stefándóttir (2015), for example, recommended more reciprocal relations between researchers and their participants with severe and profound ID, while creating studies and while interpreting their results. Instead of producing knowledge on them, producing knowledge for them (Tuffrey-Wijne et al., 2008) could provide insights about their subjective experiences, and about how to promote their well-being.
Although the CAB intervention model does not claim to resolve all of these recommendations, the focus of this program is the persons with ID themselves. The development and applicability of the CAB for adults with severe and profound ID have corresponded with the capabilities approach and with a respectful research agenda aiming to give voice to participants’ strengths and abilities, thereby upholding social-justice goals.
Learning Mechanisms of Adults with Severe and Profound ID
As stated above, the underlying claim of the triple CAB model (Lifshitz & Klein, 2007) is that it is indeed possible to enhance the cognitive, affective, and behavioral functioning of adults with severe and even profound ID. The root of this optimistic approach lies in CAT theory (Lifshitz-Vahav, 2015), which supports the view that all human beings, even older persons with ID of various severity levels, are capable of change and growth. The process of learning manifested by adults with severe or profound ID appears to demonstrate several unique learning mechanisms that lend support to the notion of later compensation for early learning deficits, in line with CAT theory. These include incubation and latency effects. Furthermore, the prevalent utilization of various learning strategies by staff working with individuals who have severe/profound ID (e.g., imitation, reward, social learning) can also be seen as an indication of this population’s cognitive ability, as shown below.
Incubation and Latency Effects as Relevant to Severe/Profound ID
According to CAT theory (Lifshitz-Vahav, 2015), maturity and cumulative life experience may help adults with ID – even those at the severe and profound levels of disability – to achieve skills at a later age that were previously absent from their behavioral repertoire. Research (Lifshitz et al., 2010) seemed to support this theory, pinpointing possible incubation or latency effects that could explain these adults’ delayed skill acquisition. A yearlong mediational intervention carried out in two rehabilitation day centers for adults with severe and profound ID (using the first version of the MISC; Klein, 1992; see Chap. 2) examined: (a) the quality of interactions between paraprofessional staff (N = 10) and their adult clients (N = 19) with severe and profound ID; and (b) the trainees’ cognition, autonomy, and behavioral functioning compared to a control group that did not receive training. Following the intervention, trainees demonstrated improvements in their arithmetic skills, temporal concepts, and sequential memory of two digits. Furthermore, behavioral observations indicated that the trainees revealed increases in their positive behaviors, autonomy, and work durations alongside decreases in verbal and physical maladaptive behaviors.

In particular, these research outcomes were striking in terms of the improvements noted for basic arithmetic and temporal skills. The findings raised the question of whether this was the first time that these adults with severe and profound ID had been exposed to training in arithmetic skills or time-related concepts. These individuals had spent 15 years in the special education school system, from age 6 until age 21 years. Discussion of this issue with their teachers revealed that these adults had attempted to study these basic skills several times over the school years but with no success. What had changed in adulthood? What enabled them to progress in their learning process following intervention during the adult years, which they could not do following educational attempts in their childhood and adolescent years? This evidence of improvement in adults with severe and profound ID may be proposed as reflecting two phenomena related to this population’s learning processes: the incubation and the latency effects.
Incubation refers to the process whereby thought elements that are stimulated at one point in time only yield a result at a later point in time (Seabrook & Dienes, 2003). After an incubation period, a “flash” of inspiration may appear, or the solution to a problem may come to mind. The incubation effect is generally used in problem solving of cognitive tasks among typical populations, such as mental rotation, counting backwards, and visual memory tests, and even reading (Sio & Ormerod, 2009a, 2009b). There is no standard operationalization of what constitutes a “long” or a “short” incubation period (Beck, 1979; Smith & Blankenship, 1989). In typically developing populations, incubation time is measured by minutes (Smith & Blankenship, 1989). Kaplan (1990) suggested that the length of preparation may determine the success of the incubation effect, that is, success in solving the problem. Although a problem may not be solved during the preparation period, this does not mean that the effort the problem solver spends on the problem is fruitless (Schank 1982, 1999; VanLehn, 1988).
Latency refers to the time delay between the moment when something is initiated to the moment when one of its effects begins or becomes detectable (Colman, 2006). During this period of dormancy, which can be a lengthy timespan, the effects of the initial action remain latent – “potential” or “not yet observed” (Sio & Ormerod, 2009a, 2009b). The interval between the actual cause (stimulus) and the effect that it produces (response) is called the response latency.
As can be seen, incubation and latency effects have generally been described for typical populations. However, it may be claimed that these effects can indeed be applied to populations with severe and profound ID – of course with the necessary adaptations. In the case of individuals with severe and profound ID, their incubation or latency time will be longer than that of individuals with less severe ID. In other words, their achievements will often improve only some time after they have learned something new, rather than immediately. According to CAT theory (Lifshitz-Vahav, 2015), this time can extend over many years; for example, they may learn something during adolescence but only manifest the results during adulthood. The notion that the incubation period in this population is measured in years implies that the preparation time in this population might take many years.
These incubation and latency effects may shed light on the frustration and tedium that frequently accompany staff’s experiences when working with severe and profound ID populations. In addition, the lengthy response latencies in these adults with ID alongside the frequent turnover in the staff who work with them may prevent caregivers from witnessing the later effects produced by past stimuli, thereby resulting in the predominant misconception that individuals with the highest severity of disability are characterized by intractable stagnation and cannot progress.
In sum, what factors may enable these adults to manifest latent abilities at a later age? Their age, with its accompanying greater maturity and life experience, may allow them to attain their previously absent skills – in line with CAT theory. As shown later in this chapter, even adults with profound ID have succeeded in acquiring ADL and cognitive skills previously absent from their behavioral repertoire (Cascella, 2004; Lancioni et al., 2014, 2015; Lifshitz et al., 2010; Moreno & Saldana, 2005). For these populations, the results of teaching or intervention may often be unnoticeable or undetermined in the short run, showing benefit only years later.
Imitation, Reward, and Other Means of Cognitive Mediation Targeting Adults with Severe/Profound ID
Two behavioral training methods have been dominant in work with these populations: classical conditioning, where two stimuli are linked in order to produce a newly learned response (Bouton, 2016; Pavlov, 1927/1960), and operant or instrumental conditioning, a learning process through which the strength of a behavior is modified by reinforcement or punishment (Bouton, 2016; Skinner, 1938). According to these popular behaviorist notions, strategies like imitation, reinforcement, and social learning cannot be considered to reflect the existence of actual cognitive ability in individuals with severe and profound ID because these strategies have hitherto been considered automatic, without the need for thought. Such notions have been commonly upheld by teachers, professionals, and paraprofessionals working with individuals who have severe or profound levels of ID. As a result, staff members often hold misconceptions that these learning strategies might only be effective because such methods do not require cognitive operations on the part of the person with ID.

However, according to cognitive learning theories, learning occurs not only as a result of environmental factors and instructional components. There are additional key elements like learning to code, transform, rehearse, and store and retrieve information. The learning process includes learners’ thoughts, beliefs, and values (Ertmer & Newby, 2013; Winne, 1985). In particular, Albert Bandura’s (1977) social learning theory – which posits that humans are active “information processors” – may hold important implications for working with such populations. This theory focuses on how mental (cognitive) factors are involved in the relationship between behavior and its consequences. Unlike Skinner (1938), Bandura claimed that observational learning cannot occur unless cognitive processes are at work. These mental factors mediate (i.e., intervene) in the learning process to determine whether a new response is acquired. In his social learning theory, Bandura agreed with classic behaviorist learning theories but also incorporated attention, memory, and motivation, thereby serving as a bridge between traditional learning theory (i.e., behaviorism) and cognitive theories of learning. Although strict behaviorism essentially stated that one’s environment causes one’s behavior, Bandura believed in “reciprocal determinism,” where the world and a person’s behavior reciprocally interact.
Outlining the role played by strategic thinking and information processing, Bandura (1977) added two important ideas about learning that are relevant to populations with severe/profound ID. First, he asserted that most human behavior is learned from the environment through processes of modeling and observation. From observing others, one forms an idea of how new behaviors are performed, and on later occasions this coded information serves as a guide for action (Bandura, 1977). Second, Bandura pinpointed several mediating processes that occur between stimuli and responses, including attention, retention, reproduction, reward, and motivation. Chapter 1, when presenting CAT theory (Lifshitz-Vahav, 2015), emphasized the role of cognition in the lives of persons with ID in general, without relating specifically to populations with severe/profound ID. According to CAT theory, the success of individuals with severe/profound ID in acquiring new knowledge as a result of the utilization of social learning strategies provides evidence that these individuals with severe and profound ID can indeed exercise cognitive operations and use information processing. And in such a fashion, these behaviors can act as a compensatory mechanism for learning in these individuals. Next, such mediating processes are discussed in the context of interventions for populations with severe/profound ID.
Imitation
To perform this advanced form of behavior, individuals observe and replicate others’ behavior, which allows for the transfer of information (behaviors, customs, etc.) between individuals and down generations without the need for genetic inheritance. A range of actions, skills, and behaviors are learned through imitation, including motor movements, gestures, pantomimes, mimicry, vocalizations, sounds, and speech.

There are two types of theories of imitation: associative and transformational. Associative theories (sometimes referred to as “contiguity” theories, Heyes, 2002) suggest that the information required to display certain behaviors does not come from within oneself but solely from one’s surroundings and experiences. Transformational theories suggest that the information that is required to display certain behavior is created internally through cognitive processes; the person’s observation of these behaviors provides incentive to duplicate them (Heyes, 2002). Bandura’s (1982) social cognitive theory is one example of a transformational theory (Heyes, 2002).
Research conducted to locate the specific neurological systems activated when humans imitate others’ behaviors has uncovered an important neuroscience discovery (Ramachandran, 2000): the “mirror neuron” system in the brain, which allows people to observe and then recreate others’ actions (Iacoboni & Dapretto, 2006; Rizzolatti & Craighero, 2004). Mirror neurons are premotor and parietal cells, found in the macaque brain, which fire when performing a goal-directed action and when seeing others performing the same action (Rizzolatti & Craighero, 2004). Human brain studies using fMRI imaging revealed a network of regions in the inferior frontal cortex and inferior parietal cortex that are typically activated during imitation tasks (Iacoboni et al., 1999). Ramachandran (2000) argued that the evolution of mirror neurons was important in humans’ acquisition of complex skills such as language. According to transformation theory, imitation has several cognitive steps, as described next: attention, retention, reproduction, reward, and motivation.
Attention
For any behavior to be imitated, it must first grab one’s attention as noteworthy, out of the many insignificant behaviors observed on a daily basis. Attention refers to the extent to which one is exposed to or notices the behavior. For example, if a person with severe/profound ID observes one paraprofessional clapping his hands while another staff member puts her hand on her head, to which behavior will the person attend?

Retention
A behavior that is noticed but not encoded in memory cannot be imitated. Behavior is encoded into memory by dividing it up into parts. For example, to teach bed-making, the skill may be divided into four steps: (1) Spread the sheet over the whole bed; (2) Insert the sheet below the mattress at the head of the bed; (3) Insert the sheet below the mattress at the foot of the bed; (4) Insert the sheet in the middle part of the bed. Much of skill learning is not immediate, in which case it is vital to form a memory of the behavior to be performed later. Even if the behavior is reproduced shortly after seeing it, its memory needs to be retained for later reference.

Reproduction
An important part of imitation is to the ability to perform the behavior that the model has demonstrated. This relates to retrieval of the behavior from memory and the decision as to if, when, and where to reproduce the observed behavior. That is, when a person with severe/profound ID who did not know how to cut a slice of bread (how to hold the knife in one hand, how to hold the bread in the other hand, and how to move the knife in order to cut a slice) but now performs the task, then that means that the person has reproduced the behavior. Or, if in the past an individual would not say good morning when entering the rehabilitation center and now he greets his friends in the morning, it means that he learned to retrieve the behavior at the appropriate time.

Reinforcement, Reward, and Motivation
The decision to reproduce (or refrain from reproducing) an observed behavior is dependent on the motivations and expectations of the observer. Motivation refers to a willingness to perform the behavior. Individuals consider the rewards and costs (“punishments”) that are expected to follow performance of the targeted behavior, and if the perceived rewards outweigh the perceived costs (if any), then individuals will be more likely to imitate the observed behavior. If they do not perceive the vicarious reinforcement to be sufficiently important, then they will not imitate the behavior.

According to classic theories (Pavlov, 1927/1960; Skinner, 1938), reinforcements or rewards can be ranked along a continuum between intrinsic and extrinsic motives. The most abstract reinforcement lies in performing the task itself. Quoting Hunt (1963), Haywood (1998, 2006) defined intrinsic motivation as that which is “inherent in information processing and action.” It is the motivation to behave, to take in and act upon information, to learn, to solve problems, all for the sake of the satisfaction that is inherent to performing the task without an external reward.
According to Haywood (1998, 2006), intrinsic task motivation is one of the three major components of transactional theory (along with intelligence and cognitive processes; see Chap. 1). The transactional relations among these three components are expected to determine human ability as well as the individual differences emerging between persons with ID. In the context of adults with severe and profound ID, intrinsic rewards may not be perceived as sufficiently important or as outweighing the costs of task performance. Hence, persons with severe and profound ID often need external rewards in order to achieve satisfaction from performing the task itself.
Therefore, provision of external reinforcement to elicit reproduction of a behavior is a commonly used method for populations with severe/profound ID. As described above, behavioral theories such as classical, operant, or instrumental conditioning (Bouton, 2016; Pavlov, 1927/1960; Skinner, 1938) would consider such reinforcements to work automatically, without requiring thought. However, in his social learning theory, Bandura (1977) claimed that even reinforcement is associated with cognitive information processing because the same reinforcement could be interpreted differently by different people. For example, if a football team beats its opponent and the players are asked how they won, some might attribute their victory to effort, whereas other players may attribute their win to effort and training. The result – victory – is the same but may be interpreted differently by different players.
As for learners with severe and profound ID, rewards may be processed differently, leading to variations in responses. For example, if during an activity a counselor tells two adults with the same severity of ID that they will get a reward if they work for the designated time period, one participant may perform the work, showing that he attributes great importance to verbal praise, but the other may not, indicating that although he too processed the counselor’s information, he came to a different conclusion about the cost-reward balance and would only be motivated to perform the task would after eating a candy bar. Another example would be when a paraprofessional verbally praises two individuals with the same ID severity level, for example for raising a hand to participate in an activity. It could be that for one participant, verbal reinforcement would be enough to elicit repeated hand-raising, but the other participant may choose not to respond to this reinforcement and needs some additional encouraging physical touch in order to begin raising her hand, showing that verbal reward is not sufficient for her. In other words, each utilizes his or her cognitive abilities differently when interpreting the same reinforcement.
To summarize, the successful application of the above strategies or cognitive modes that are commonly used in populations with severe and profound ID – such as imitation, reinforcement, and social learning – lends support to CAT theory (Lifshitz-Vahav, 2015) by demonstrating the potential cognitive ability inherent in these populations. Before moving on to present applications of the triple CAB intervention to the severe/profound ID levels, the next section reviews prior literature focusing specifically on the relationships between staff members and their clients who have a more challenging severity of ID.
Prior Research Specifically on the Quality of Staff-Client Interactions in Settings for Individuals with Severe/Profound ID and on Promoting their Cognitive Functioning
Attempts to carry out interventions for improving the quality of staff-client interactions in facilities serving adults with ID were found to focus on three major aspects: emotional components, social interactions, and involving attendees in daily activities. For example, emotional components have been taught via mindfulness training that promoted staff awareness about their own attitudes toward their clients with profound ID, thereby improving the latter’s happiness levels during leisure activities (Singh et al., 2004). Actual engagement in ADL activities has been promoted via staff training to provide active support to rehabilitation center attendees with severe/profound ID (Felce et al., 2000; Jones et al., 2001).
Social interactions in the population with severe/profound ID have been promoted by increasing staff awareness about clients’ nonverbal communication, or as reflected in individual support programs (e.g., Golden & Reese, 1996). Johnson, Douglas, Bigby, and Iacono (2012) studied the exchanges between adults with severe ID (who communicated at a symbolic, non-linguistic level) and the people identified as those with whom they shared demonstrable pleasurable interactions (caregivers, family members). Sharing time together was expressed by having fun (routines and comedic interaction) and hanging out was comprised of contact and presence. In a qualitative study on 60 adults with profound ID with multiple disabilities in the Netherlands, Kamstra, van der Putten, Maes, and Vlaskamp (2019) explored whether clients’ ISP contents (individual support planning) related at all to the issue of social contacts. ISPs were inductively coded and illustrated with quotations. Of the quotations extracted, 71.2% were about current conditions, 6.2% were about the future, and fewer than 1% concerned actual goals. The authors argued that professionals should better understand the importance of social contacts and apply them as goals in practice. Kamstra further explored 14 of these individuals during spontaneous interactions, focusing on their physical positioning by direct staff as a clue to social interaction. Of all 213 observed interactions, 5.1% of the interactions were with peers, 73.4% were with direct caregivers, 14.9% were with the observer, and 6.5% were with others. In 61.3% of the observed timeframes, the persons with ID were positioned in a way that made it impossible to touch and/or look at their interaction partner.
In a recent study, Griffiths and Smith (2017) proposed new concepts for interacting with individuals with severe and profound ID. Interaction was defined as “a process in which communications occur between two or more individuals in two or more directions. It is transactional (Nind, 1996), that is, it makes an impact in affective or cognitive terms on the individuals involved” (Griffiths & Smith, 2017, p. 104). The dynamic process of interaction is influenced by the environment in which it takes place. Interaction is manifested at the macro level through the content of the speech or word expression and at the micro level through eye movements, gestures, and so on. In their qualitative study, Griffiths and Smith explored the transactional nature of interaction, through analysis of video-data of narratives from two dyads, each comprising a person with severe or profound ID and a service worker. Based on the interactions’ analysis, Griffiths and Smith constructed seven categories for theorizing about interactions with such individuals: setting (location of the interaction), being (the client’s state of mind), stimuli (an attempt by one partner to induce action from another partner), action (an observable process of behavioral change in an individual that is demonstrated by movement, gesture, facial expression, vocalization, or other behavior), attention (one person’s consciousness is directed at the other partner), engagement (interpersonal process of attention between two or more people), and attuning (an empathic dimension measuring the extent to which one partner understands the other’s state of mind and accedes to the understood wishes and requests of the other). This theory provides practitioners with tools for understanding the narratives of persons with severe and profound ID. However, Griffiths and Smith (2017) asserted that the theory does not relate to “didactic education” concerning what to do or how to promote the cognitive or behavioral functioning of adults with severe and profound ID. The CAB program fills this void.
There have also been attempts to improve the cognitive skills, emotional skills (including providing opportunities for making choices), and adaptive behavior skills of adults with severe and profound ID. Moreno and Saldana (2005) used a computer-assisted program to improve participants’ metacognition; Cascella (2004) enhanced participants’ receptive communication abilities; and Browder and Bambara (2000) taught participants to read words on everyday signs indicating services, mealtime vocabulary, and so forth. With regard to autonomy-focused training for adults with severe/profound ID, Browder, Cooper, and Lim (1998) as well as Nozaki and Mochizuki (1995) succeeded in imparting choice-making skills for leisure activity preferences as well as for the preferred setting in which to perform the leisure skills (integrated versus segregated facility).
Regarding adaptive behavior training, Lancioni et al. (2014) examined whether adults with severe/profound ID at a center for persons with multiple disabilities could carry out ADL skills at prearranged time intervals following a 70-day intervention program via support from simple smartphone reminder technology. Two participants used a talking alarm smartphone application that provided verbal instructions about the single activities scheduled. Another participant used a photo alarm application that provided a vibrating alert combined with pictorial instructions about the activities. The three participants (ages 28, 42, and 56 years) had an ID level in the severe to profound range, but no IQ scores or formal tests were available. Their age equivalencies on the Vineland Adaptive Behavior Scales (Sparrow, Cicchetti, & Balla, 2005) were between 3–7 years. In addition to their ID, they also presented sensory impairments such as blindness, hearing loss, or cerebral palsy. The results indicated that all three adults with multiple disabilities benefited from the technological intervention program and were capable of performing daily activities at the appropriate times by relying on simple technology providing them with timely instructions and encouragement about those activities.
In another study, Lancioni et al. (2015) assessed whether a computer-aided program presenting static pictorial instructions or video prompts according to prearranged time intervals would be suitable for teaching six persons with multiple disabilities (i.e., intellectual, sensory, and social) to perform simple daily activities. The results showed that all participants (i.e., the five using pictorial instructions and the one using video prompts) had a fairly rapid performance improvement with the introduction of the program. Noteworthy is the diversity of disabilities in the Lancioni et al. (2014, 2015) samples, reflecting the reality of the complexity of this population with severe and profound ID, who often demonstrates comorbidity with sensory impairments and physical handicaps. Despite this possible research limitation, group studies are well-accepted in this population (Gronmo & Augestad, 2000; King, Chaters, Miller Polgar, MacKinnon, & Havens, 2000; Odom, Barton, Reichow, Swaminathan, & Pustejovsky, 2018).
To be noted, the triple CAB model is holistic rather than targeting specific skills separately that characterize only one of the three components (only cognitive, only affective like social interaction or choice-making, or only adaptive behavioral skills). Triple CAB interventions also permeate everyday staff-client interactions on an ongoing basis instead of being delivered in discrete dedicated classes. Also, rather than being delivered on an individual basis, CAB interventions are intertwined into the natural range of interactions that occur between staff and facility attendees, including individual, dyadic, small-group, and large-group exchanges.
Application of the Triple CAB Model to Adults with Severe/Profound ID in Two Rehabilitation Settings
This chapter advocates the comprehensive triple CAB intervention model (Lifshitz, 2014; Lifshitz & Klein, 2007) for adults with severe or profound ID, to holistically and concurrently promote the triple domains of cognition, affect (autonomy), and behavior in their natural settings. The triple CAB intervention enables paraprofessional staff to act as mediators throughout their many diverse ongoing interactions with persons with ID, during varied daily life activities such as meals, jobs, and leisure activities. Thus, the CAB is quite different from any type of spontaneous interaction in the sense that it is a mediational interaction.
Having demonstrated the applicability of the triple CAB model for adult populations with mild or moderate ID (see details in Chap. 2), it was important to explore its potential effectiveness for the much more challenging populations with severe and profound ID. Thus, initially, the MISC intervention that had been developed for children in both typical and special needs groups (Klein, 1992, 2003) was adapted to the daily life situations of the severe and profound ID populations in vocational and rehabilitation centers (Lifshitz & Klein, 2007; Lifshitz et al., 2010). Following a workshop in Antwerp (Lifshitz, 2014), the program focused on its three main components – cognition, affect, and behavior – and was termed the triple CAB intervention model.
The systematic implementation and empirical validation of the CAB in the settings that commonly serve adults with severe or profound ID was important considering that, after schooling, these young adults are generally directed to vocational rehabilitation centers, whether in the United States, Europe, or Great Britain (Cannella-Malone & Schaefer, 2017; Rimmerman, 2013; Rimmerman & Katz, 2004). In Israel, these centers act as extended employment for those unable to cope with the demands of the competitive free market, who cannot even be integrated into a supported occupation (Israel’s Equal Rights for Persons with Disabilities Law, 5758–1998). Under the supervision of the ID Division in Israel’s Ministry of Social Welfare, these rehabilitation centers for adults over 21 with severe/profound ID do indeed aim to develop attendees’ vocational skills but also furnish the bulk of these adults’ daily interpersonal encounters and entertainment. Therefore, the quality of the mediational interactions taking place between the centers’ staff and the individuals with ID plays a crucial role in determining the latter’s well-being.
This chapter next presents an empirical study on paraprofessional staff (N = 23) and adults with severe/profound ID (N = 19), comparing an experimental group that applied the MISC-based CAB intervention for a period of a year versus a control group that did not, in two vocational rehabilitation centers (Lifshitz et al., 2010). One center was privately operated and the other was public, serving 30 and 35 adults with severe/profound ID respectively, thus representing the two typical types of centers in Israel.
The effects of the MISC-based CAB intervention program (experimental group) on the quality of interactions between the rehabilitation day-center paraprofessional staff and their adult clients with severe/profound ID were investigated in comparison to the control group that did not receive this intervention model. Based on this model’s efficacy found previously for other groups, it was anticipated that the quality of staff-client interactions would be better in the MISC-based CAB group than in the control group. The clients’ cognitive, affective (autonomous), and behavioral functioning were also investigated in the experimental versus control groups. Based on previous research demonstrating the efficacy of the MISC-based CAB intervention model for enriching these areas of functioning among younger populations with special needs and among individuals with mild/moderate ID, greater improvements in functioning were anticipated in the MISC-based CAB group compared to the control group for these adults with severe ID.
Participants with ID
All 32 study participants (experimental and control groups) in Lifshitz et al. (2010) had severe or profound ID according to the definition of IQ = 25–40 (Grossman, 1983). Ten percent of the sample (n = 6, with 3 per facility) were diagnosed with Down syndrome, and the remaining 26 had non-specific etiology. Three also exhibited comorbid features of autism spectrum disorder, 4 had epilepsy, and 3 (10%) used tranquilizers. Mean age was 30.38 years (SD = 9.03; range 25–50) for the MISC group and 27.33 years (SD = 6.32) for the control group, with no significant intergroup age difference, t(28) = 1.01, p > .05. Women comprised 53% of the sample (n = 17 vs. 15 men), with no significant intergroup sex difference, χ2(2) = .45. All participants lived at home and were transported daily to the rehabilitation centers. Duration of center attendance prior to the study ranged between 5 and17 years.

To verify similarity of disability levels in the two settings, study participants’ adaptive behavior was assessed using four subscales of the Israeli version (Sofrin, 1990) of the American Association on Mental Retardation (AAMR) Adaptive Behavior Scale. This scale constituted the basis for individual educational programs for adults with ID in facilities supervised by the Division of Mental Retardation within the Israeli Ministry of Social Welfare. Three subscales were used for ADL functioning (eating, toilet, and washing) and one for expressive language, each with 4 items, with scores ranging from Totally dependent (1) to Totally independent (4). Eating included: needs help in eating, uses spoon, uses fork, uses knife. Toilet included: not independent, goes to the toilet alone, takes off his/her pants, flushes the toilet. Washing included: washes hands with soap, washes hands with water, washes face with water, wipes face and hands. Expressive language included: produces only phonemes, uses 10 words, asks simple questions, names objects when describing a picture. Multivariate analysis of variance (MANOVA) did not reveal significant differences in the mean scores of the four subscales between the MISC and control groups, F(4, 25) = .12, p > .05. Mean scores for the entire sample were 3.26 for Eating (SD = .52), 3.40 for Toilet (SD = 4.9), 3.33 for Washing (SD = .54), and 1.91 for Expressive language (SD = 1.08).
Paraprofessionals in the Experimental Group
In this intervention study (Lifshitz et al., 2010), paraprofessionals in the experimental group (n = 10) participated in training and then activated the MISC-based CAB intervention model with three subgroups of clients in their rehabilitation centers over the year (two staff-client subgroups in one center and one in the other).

Experimental Paraprofessional Staff Training
The workshop for the staff members assigned to the MISC-based CAB group was conducted over five sessions lasting 1.5 hours each, held in one of the rehabilitation centers. The first session was devoted to the notion of cognitive modifiability for individuals with ID at advanced ages. The film Pauline & Paulette (Dominique & Debrauwer, 2002) was shown to the staff. This is a story about three sisters whose mother recently died. Paulette, at age 40 with severe ID, had always lived with her overprotective mother and could not even cope with basic ADL skills like using cutlery, serving a cup of tea, or tying her own shoelaces. When Paulette’s mother died, she went to live with her sister who forced her to acquire new skills like preparing basic foods and naming needed groceries without having a list. She began to travel alone and to understand the concept of money. She exhibited curiosity about her environment, and she showed interest in friends and leisure activities. Following the movie, trainees were guided in the discussion of its implications, suggesting that even adults with severe ID can change, grow, and acquire new skills at an advanced age.

The core of the second session related to the theories of structural cognitive modifiability and mediated learning experience (Feuerstein, 2003; Feuerstein & Rand, 1974) and to the social-ecological approach (Berkson & Landsman-Dwyer, 1977; Landesman-Ramy, Dossett, & Echols, 1997), which all postulate that the educational environment determines the individual’s functioning even at an advanced age. The third and the fourth sessions were devoted to the MISC-based CAB approach, its philosophy and orientation. The nine mediational parameters that had been adapted to adults with ID were presented (see Figs. 2.​1 and 2.​2), including their rationales and their implementations in interactions between staff and adults with ID. In the last session, the trainees were shown videotaped observations of staff-client interactions from a previous study (Lifshitz & Klein, 2007). The paraprofessionals in the experimental group analyzed the interactions according to the parameters of the MISC-based CAB intervention model. This activity enabled them to better understand these parameters and the importance of their use.
Experimental Paraprofessionals’ Yearlong Activation of the MISC-Based CAB Intervention in the Two Rehabilitation Centers
The trained paraprofessionals implemented the yearlong MISC-based CAB group intervention using the nine mediational parameters (Lifshitz & Klein, 2007) during their interactions with their clients with severe/profound ID. For example, using cognitive expansion, the staff tried to broaden clients’ cognitive knowledge beyond the immediate need to perform tasks. Thus, to expand basic arithmetic skills, paraprofessionals taught the persons with ID how to count – using spoons and forks during vocational tasks, pieces of paper to be pasted during leisure activities, and vegetables and fruits during domestic skill learning and mealtimes. Furthermore, to expand clients’ temporal knowledge, the staff taught them the days of the week, the time schedules for various activities in the rehabilitation center, and times of day using a clock they hung in each vocational room. To impart literacy, 15 specific words were targeted for the experimental group. Five printed words referring to spatial orientation were posted in the relevant rooms, accompanied by pictures: restroom, vocational room, office, dining hall, and gym. In addition, a flowchart was hung on the wall of each vocational room, presenting five additional illustrated and printed words referring to stages of vocational tasks (spoons, forks, bags, packing, weight). Five illustrated and printed words referring to the lunch menu were also hung in each dining hall: soup, rice, potato, poultry, and meat.

The aforementioned activities were conducted in the MISC-based CAB groups during the intervention over the course of the year. During the year, the researchers visited the centers once a week to answer questions and to supervise paraprofessionals’ performance of the mediation parameters.
Paraprofessionals in the Control Group
The paraprofessionals in the control group (n = 13) participated in a short workshop on rehabilitation centers’ work procedures and then continued working as usual with their clients (one subgroup per center).

Control Paraprofessional Staff Training
The workshop for the staff members assigned to the control group was conducted over two sessions (1.5 h each) in one of the centers. In the first session, the control group viewed the same film as in the experimental group (Pauline & Paulette, Dominique & Debrauwer, 2002), but they did not receive any explanation or analysis of its implications for adults with ID. The second session was devoted to Ministry of Social Welfare regulations for rehabilitation centers serving adults with ID. These regulations relate to the role of the rehabilitation centers, their philosophy, client rights and responsibilities, and so forth.

Control Paraprofessionals’ Yearlong Activities in the Two Rehabilitation Centers
During the year, staff in the control group worked as usual, concentrating on performance of vocational tasks, maintaining a clean and calm environment, and so on, except for their added emphasis on the Ministry of Social Welfare regulations with their clients. The staff members were instructed to explicitly tell their clients to apply the Ministry regulations in appropriate situations.

Methodology for Measuring Staff-Client Interactions
The interactions between staff and clients in each subgroup in each rehabilitation center were videotaped and coded using the Observational Mediation Intervention system (Klein, 1996; Lifshitz & Klein, 2007). At both the pretest and the posttest intervals, five 10-min interactions were videotaped for each of the five staff-client groups (totaling 25 interactions at each of the two intervals), sampling a variety of activities throughout the day: three interactions during work sessions (packaging plastic cutlery, folding documents, etc.), one in a leisure activity, and one during mealtime. Cameras moved among the participants while staff guided them in performing the vocational, recreational, or ADL tasks (one camera at a time in each room) during work and during their interactions with the staff. The 10-min duration was found previously to provide an effective sample of behaviors (Klein, 1992, 2003).

Interactions were analyzed and coded independently by two MISC experts, who showed inter-judge reliability ranging from r = .89 to .91 for the different MISC parameters. Using the Observational Mediation Intervention system, judges assessed the frequency at which each participant with ID received mediation from staff for any of the nine parameters according to Lifshitz and Klein (2007), with scores ranging from 0 to 9. Each group’s mean score represented the frequency at which the nine parameters appeared in all activities in the two settings.
Methodology for Measuring Participants’ Cognitive, Autonomous, and Behavioral Functioning
Only 53% of the study participants (n = 17) could be assessed using the cognitive measures because 6 produced only phonemes, 6 did not cooperate with the examiner, and 3 could not be assessed for technical reasons (either prolonged hospitalization or transfer to other institutions). Therefore, the findings on cognitive functioning were based on the data of only 17 adults with ID (10 in the MISC-based CAB group and 7 in the control group). In contrast, the test of autonomous functioning was administered to all 32 participants with ID, and the behavioral functioning of all 32 participants was videotaped and coded as well.

Cognitive Functioning (n = 17)
The assessment battery measured three areas of cognitive functioning: basic arithmetic skills, digit span, and temporal concepts.

Basic Arithmetic Skills A 10-item test was designed to evaluate clients’ basic arithmetic skills, targeted by the cognitive expansion mediation parameter in the experimental group. Six items were derived from the Israeli version of the Adaptive Behavior Scale (Sofrin, 1990), and four items were added for the purpose of this study. Sample items were: understands the difference between one and many, counts numbers up to 5, counts 2 objects, and adds numbers whose sum is 10 or less. Correct responses were scored as 1 point per item, with scores ranging from 0 to 10.
Digit Span The Digit Span (forward) verbal subtest of the Wechsler Intelligence Scales for Children (WISC-III; Wechsler, 1991) was used to evaluate study participants’ digit span beyond the basic arithmetic skills targeted by the cognitive expansion mediation parameter in the experimental group. This subtest measures the ability to repeat orally presented digit sequences in the same order as presented. The original digit span subtest comprised seven sequences (of 3 to 8 digits) presented forward and backward. In view of the severity of the current sample’s ID, only forward sequences were included in the current study, and seven easier sequences in ascending order of difficulty were added: one sequence of 2 digits, followed by three sequences of 3 digits and three sequences of 4 digits. Correct repetition of each sequence scored 1 point, with scores ranging from 0 to 7.
Temporal Concepts This 10-item test was designed to evaluate study participants’ ability to understand temporal concepts targeted by the cognitive expansion mediation parameter in the experimental group. Eight items were derived from the Israeli version of the Adaptive Behavior Scale (Sofrin, 1990), and two items were added for the purpose of this study. Sample items were: understands the difference between day and night; differentiates between morning, afternoon, evening, and night; indicates the time schedule of various activities in the center; and reads the correct time on a digital clock. Correct responses were scored as 1 point per item, with scores ranging from 0 to 10.
Autonomy (n = 32)
This 5-item test was designed to evaluate study participants’ feelings of self-determination in decision-making concerning their everyday lives in terms of work sessions, leisure activities, and meals. Opportunities for client choice-making were targeted by the autonomy parameter in the experimental group. In this test, participants were asked, “In the past week, did you get to choose or did someone else choose for you?” regarding: (a) the work you do; (b) the leisure activities you do; (c) the tasks you do during home skills (ADL) learning; (d) the food you eat at lunch; and (e) the friend who sits next to you. A response of “Someone else chose” was scored as 0; a response of “I chose” was scored as 1. Scores reflected the sum of choices that participants made over 1 week.

Behavioral Functioning (n = 32)
To assess study participants’ behavior, three additional 10-min observations of (a) client behavior and (b) client-client interactions were videotaped at pretest and at posttest for each of the five subgroups (totaling 15 interactions at each of the two intervals), sampling the same three activities as videotaped for the staff-client interactions (vocational, leisure, and mealtime). These tapes were coded for three positive behaviors, three negative behaviors, and duration of continuous activity based on the Israeli version of the Adaptive Behavior Scale (Sofrin, 1990). Positive behaviors included: (a) talking to another client using at least one word, (b) making eye contact with another client, or (c) hugging another client. Negative behaviors included: (a) hyperactivity (getting up and jumping in place), (b) maladaptive verbal behavior (yelling, swearing, or inappropriate verbalizations to another client), and (c) maladaptive physical behavior (hitting or pushing another client). Each appearance of a behavior was scored as 1 point. Group means represented the frequency at which each positive and negative behavior was observed for each group (experimental/control) over the three tapes at each interval. Duration of continuous activity (work or leisure) was measured in minutes (out of 10 min). Inter-judge reliabilities ranged from r = .84 to .89 for the different behaviors.

Results and Discussion
With regard to the MISC-based CAB intervention’s effects on the quality of interactions observed between the rehabilitation staff and their adult clients, after the intervention (Lifshitz et al., 2010) the paraprofessionals in the experimental group were more likely than those in the control group to afford these adults with ID greater autonomy in choice-making, to mediate interactions so as to promote the adults’ cognitive development, and to encourage them with explanations (see Fig. 5.1). The experimental group’s staff members were also less likely to correct or comment about clients’ maladaptive behaviors compared to the control group staff.[image: ../images/427733_1_En_5_Chapter/427733_1_En_5_Fig1_HTML.png]
Fig. 5.1Effect of the MISC-based CAB intervention on quality of paraprofessional-client interactions in the various mediation parameters for adults with severe/profound ID



To illustrate these patterns, for example, during a vocational spoon-packing task, the staff in the experimental group counted aloud with the study participants and then provided them with opportunities to count alone, thus mediating cognitive (math) skills and autonomy, whereas the staff in the control group did not. The staff in the control group continued to focus only on participants’ use of basic skills for immediate performance, physically assisting them to insert spoons into their packing slots and thus demonstrating the lowest level of staff mediation for client autonomy. In contrast, the staff in the MISC-based CAB group attempted to expand on related cognitive concepts such as giving participants some basic information on spoons’ color, size, or amount. Interestingly, observations of the staff-client interactions indicated that the paraprofessionals in the control group gave orders to regulate clients’ behavior (correcting or commenting when clients exhibited undesired actions) more often than staff in the experimental group, at both the pretest and posttest intervals, even though the control group had not been given focused training in that type of mediation.
The next study aim was to investigate participants’ cognitive, affective (autonomous), and behavioral functioning in the two groups. With regard to cognitive functioning (the C in the CAB model), findings showed that after receiving the staff-mediated MISC-based CAB intervention, adults with severe/profound ID improved their arithmetic skills, whereas the control group did not improve significantly (see Fig. 5.2). Furthermore, as seen in the figure, those in the experimental group significantly improved their scores in time orientation and sequential memory of two digits, whereas those in the control group did not. In arithmetic skills, these adults with severe/profound ID learned to count to 5, and then to 10, and even to perform addition operations up to 5. Regarding time-related skills, the participants in the experimental group learned to indicate what day it was, to define the four parts of a day, and to name the timing for various activities at the day center. Univariate analysis did not reveal differences between the experimental and control groups in the forward digit span subtest; however, chi-square analysis did indicate differences between the two groups in their sequential memory of two digits, suggesting that participants with severe/profound ID can succeed at memory sequences of two digits.[image: ../images/427733_1_En_5_Chapter/427733_1_En_5_Fig2_HTML.png]
Fig. 5.2Effect of the MISC-based CAB intervention on cognitive skills in adults with severe/profound ID: Group differences before and after intervention


Hence, the Lifshitz et al. (2010) results corroborated prior findings supporting the possibility of cognitive improvement among adults with severe/profound levels of ID (Cascella, 2004; Lancioni et al., 2014; Moreno & Saldana, 2005). Inasmuch as improvements in cognitive functioning were not observed for the control group, the cognitive change found for the MISC-based CAB intervention group can be attributed to the cumulative influence of the cognition-oriented mediational parameters – focusing and cognitive expansion – that the trained paraprofessionals provided to their participants with ID in the experimental group over the course of a year. All the skills learned through mediation are important for daily life. Most vocational work in the rehabilitation centers (e.g., packaging cutlery or nails) is associated with counting. As a consequence of the MISC-based CAB intervention, these adults with severe/profound ID learned to add up to 5, and even to repeat a two-digit number. After intervention, 10% of the participants could even repeat three digits, but this measure did not reach significance.
Thus, the mediating intervention study for adults with severe/profound ID (Lifshitz et al., 2010) supports the central assertion of the structural cognitive modifiability theory; to wit, environmental intervention can be effective and can lead to significant change in individuals, regardless of the cause or severity of their disability and their age. Feuerstein and Rand (1974) argued that realization of individuals’ potential is ordained, in the final analysis, by the extent and quality of their exposure to mediated learning experiences. These experiences are considered proximal factors that play a fundamental role in determining an individual’s endpoint level of functioning. The current results likewise support the social-ecological approach (Berkson & Landsman-Dwyer, 1977; Landesman-Ramy et al., 1997), which postulates that the educational environment plays an important role in determining the individual’s functioning level even at advanced ages. According to this approach, two persons with the same ID level can function differently as a consequence of the mediation that they receive from the environment.
The uniqueness of the MISC-based CAB approach lies in its everyday application during the routine vocational, leisure, and daily life activities typifying rehabilitation centers, without requiring any additional effort by the staff. Moreover, this approach is unique in that the intervention is group oriented, employed in groups without necessitating costly increases in staff:client ratio. In these centers for adults with severe/profound ID, no natural opportunities exist for cognitive enrichment. Therefore, the focusing type of mediation and the expansion of cognitive knowledge during daily life activities are of utmost importance.
With regard to the A component of the CAB, autonomy, observations of study participants’ functioning showed that the experimental group exhibited increases in their self-determination. Noteworthy is that before the intervention, the staff provided their clients with few chances to make their own decisions (see Fig. 5.3). Following the intervention, participants in the control group were observed as still having as few opportunities for everyday choice-making as before intervention, whereas those in the MISC-based CAB group were observed making their own decisions regarding an average of six activities per week. These findings substantiate previous studies indicating that adults with severe ID can learn to make everyday life choices (Björnsdóttir et al., 2015; Davy, 2015; Griffiths & Smith, 2017; Stefánsdóttir et al., 2018). Choice is a basic human right that affords meaning to life and determines its quality (Schalock, 1996; Wehmeyer, 2006).[image: ../images/427733_1_En_5_Chapter/427733_1_En_5_Fig3_HTML.png]
Fig. 5.3Effect of the MISC-based CAB intervention on autonomy, positive and negative social behaviors, and duration of continuous activity: Group differences before and after intervention in severe/profound ID


The fact that the paraprofessionals who were trained in the MISC-based CAB intervention provided opportunities for their clients to make choices appeared to increase the willingness of these adults with ID to do so. As they became more aware of the large supply of available work tasks, leisure and domestic activities, and foods, they began to spontaneously request their preferences during routine activities. In line with the MISC-based CAB approach, it was the quality of staff-client interaction that promoted these adults’ motivation and their need to seek new challenges and opportunities offered by the environment (Klein, 1992, 2003).
With regard to behavioral functioning, the B component of the CAB, the research study also examined positive behaviors, negative behaviors, and continuity of work or leisure activity duration (see Fig. 5.3). Findings indicated that in comparison to the control group, those who had received the MISC-based CAB intervention demonstrated greater increases in positive interpersonal behaviors alongside greater decreases in negative interpersonal behaviors. With regard to clients’ capability for investing continuous efforts in work and leisure activities, duration of activity in the experimental group increased from 1 to 6 min from pretest to posttest (out of the 10-min observation episodes), whereas the control group did not increase at all.
Regarding positive social behaviors, the content of dyads’ conversation was not observed, but study participants’ attempts to make eye contact, handle small talk, and express affection (hugging) were examined. Following the intervention, the experimental group showed greater increases in contact with dyad partners, compared to the control group. These findings appear to reflect the contribution of the MISC mediational parameters, such as providing affect-oriented explanations alongside encouragement or rewards for such behaviors.
Challenging negative behaviors like hyperactivity, yelling, and hitting can be frequent among adults with severe and profound ID (DSM-5, APA, 2013). In general, the prevalence rates have been reported at about 10–15% (Emerson & Bromely, 1995; Forster, Gray, Taffe, Einfeld, & Tonge, 2011; Holden & Gitlesen, 2006). These behaviors are more prevalent among adults than at younger ages, and among those with severe and profound ID more than among with those with mild and moderate ID, and sometimes they are accompanied by psychiatric disorders (McClintock, Hall, & Oliver, 2003). Provision of effective support for people with challenging behavior has been one of the most significant issues facing community services (Joyce, Ditchfield, & Harris, 2001). In spite of the great investment in this issue, no consensus exists regarding the causes for challenging behavior or optimal ways to treat this phenomenon (Emerson & Bromely, 1995; Forster et al., 2011; Holden & Gitlesen, 2006).
The MISC-based CAB intervention (Lifshitz et al., 2010) did not activate a specific direct program for ameliorating maladaptive behavior, except for training paraprofessionals to correct or comment at the time that their clients exhibited such behaviors (ordering) while maintaining participants’ dignity (e.g., “It would be nice if you could express yourself quietly”). Originally, this parameter was under the regulation of behavior component in Klein’s (1992) MISC program. Here, when working with adults with severe and profound ID, this parameter was activated.
Although no direct behavioral program was implemented, the adults with severe/profound ID in the experimental group nevertheless demonstrated improvements in both their maladaptive verbal (e.g., cursing) and physical (e.g., pushing) behaviors. At the same time, in the control group, participants’ verbal maladaptive behavior remained constant, and their physical maladaptive behavior increased after the intervention (despite the fact that paraprofessionals in the control group were found to use the ordering parameter more frequently than paraprofessionals in the experimental group). Both groups decreased in hyperactivity. One might argue that the greater behavioral improvements evident in the MISC-based CAB group may have occurred as a result of the amount of attention that participants received from staff, or the amount of time that paraprofessionals sat with participants during activities, or the extent of rewards and encouragement that participants received. However, staff-client interactions in the control group also revealed a positive atmosphere, with the staff rewarding their clients, sitting with them, and guiding them in the performance of their tasks. Therefore, it appears that the reduction in maladaptive verbal and physical behavior in the MISC-based CAB group can be attributed to the high mediational quality of the staff-client interactions.
Practical Recommendations
The triple CAB intervention model holds promising potential for implementation by paraprofessionals or caregivers in a wide variety of leisure, vocational, or everyday ADL situations. Figure 5.4 presents several such examples of triple CAB applications in settings for adults with severe and profound ID, and Appendix 5.1 provides more elaborated detail on four sample applications (mealtimes, vocational work activities, sports, and art activities) that can be utilized for these challenging populations (Lifshitz et al., 2018). The model can likewise be applied to numerous everyday situations and to leisure activities such as photography and music.[image: ../images/427733_1_En_5_Chapter/427733_1_En_5_Fig4_HTML.png]
Fig. 5.4Sample mediation of cognition, affect, and behavior (triple CAB model) for adults with severe/profound ID


Conclusions
In line with CAT theory (Lifshitz-Vahav, 2015) and with structural cognitive modifiability theory as outlined in Chap. 2, the studies reviewed here indicated that adults with severe and profound ID are capable of cognitive, affective, and behavioral improvement even at advanced ages (20–50). There are several learning mechanisms that should be taken into consideration when designing interventions for adults with severe and profound ID, especially incubation and latency effects. The prevalent utilization of various learning strategies by staff working with adults who have severe/profound ID (e.g., imitation, reward, social learning, Bandura, 1977, 1982) can also be seen as an indication of this population’s cognitive ability.
Implementation of the triple CAB model (Lifshitz, 2014) throughout the daily interactions between paraprofessionals and their clients with severe and profound ID was indeed shown to improve their cognitive functioning, but it had other byproducts. The CAB’s implementation led to positive changes in the affective abilities of adults with severe/profound ID (increasing choice-making and connections with one another) and in their behavioral functioning (increasing duration of work and reducing maladaptive behavior). In line with the ecological model (Bronfenbrenner, 1977, 1990; Paquette & Ryan, 2011), this intervention program is recommended to address the multiple dimensions of stigma (Cook et al., 2014; Corrigan & Rao, 2012) – at the intrapersonal level by improving the cognitive, emotional, and behavioral skills of the adults with severe/profound ID themselves; at the interpersonal level by reducing stigma among the paraprofessional staff members who work with them; and at the structural level by influencing policymakers’ and legislators’ attitudes and actions targeting these challenging populations.
Appendix 5.1: Sample Triple CAB Intervention Applications for Adults with Severe/Profound ID: Mealtime, Vocational Work, Sports, and Plastic Arts Activities
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Abstract
This chapter presents a new cognitive rehabilitation program that adapts the triple CAB model to elderly adults with ID at various stages of dementia, mostly with Alzheimer’s disease. This CAB-Elderly or CAB-E model (Cognition, Affect, and Behavior mediation for Elderly persons with Alzheimer’s) aims to help caregivers and direct staff relate to these people with comorbid ID and Alzheimer’s in ways that enhance their cognitive, affective, and behavioral functioning and improve their quality of life. The program integrates four theoretical resources: the compensation age theory and the person-centered care, cognitive rehabilitation, and mediational approaches. Deriving from a successful case-study intervention, the CAB-E model’s three mediation components – cognition, affect, and behavior – can be applied during daily activities like meals, medication administration, vocational work sessions, and leisure activities. Using the program can reduce the burden on caregivers and enable greater optimism and resilience. Detailed practical recommendations are furnished for treating older persons with ID with and without Alzheimer. This chapter supports calls for preparing adults with ID towards aging.
Keywords
Aging in IDDementia in IDTriple CAB mediation for elderly with IDComorbid ID and Alzheimer’sPerson-centered approachCognitive rehabilitation
Changes in the Aging of Populations with ID
By 2050, the world’s population aged 65 years and older is expected to total 2 billion, up from 900 million in 2015. By 2020, the number of people aged 60 and older will outnumber children younger than age 5 years (World Health Organization [WHO], 2018). Today, 125 million people are age 80 and up worldwide. In the United States, for instance, the population over 65 numbered 50.9 million in 2017 (the most recent year for which data are available) comprising 15.6% of the population, more than one in every seven Americans (US Administration on Aging, 2018).
Although adults with ID were traditionally seen as having inherently shortened lifespans – largely due to poor medical care, inadequate rehabilitation services, and meager living conditions – it is now common in most developed countries for adults with ID, with and without Down syndrome, to live to old age (Bayen, Possin, Chen, Cleret de Langavant, & Yaffe, 2018; Heller, 2017). Of the 65+ population in the US, it is estimated that there are at least 180,000 older adults with all etiologies of ID, and by 2030 their number will reach 1.4 million (Heller, 2017; Heller, Scott, & Janicki, 2018). The average life expectancy of an individual with non-specific ID is around 66 years of age, and those reaching young adulthood can expect to live to an average of 80–85 years (Hithersay et al., 2019). Even adults with Down syndrome are experiencing prolonged longevity and might reach their 70s and 80s in good health (Bayen et al., 2018; Krinsky-McHale et al., 2008; Wiseman et al., 2015).
Israel mirrors the same worldwide trend of increasing numbers of adults with ID who survive to old age. Of the 6122 persons with ID in Israeli residential care centers in 2014, 45% were ages 20–44 years; 29% were over 45 years; and 5% were 65 years or older. Of those 40 and above with ID, about 16.3% have Down syndrome (Merrick, 2017).
The increased longevity seen for individuals with ID is attributable to advances in nutritional practices, medical care, and public health policies together with the positive shift in broad societal attitudes that has occurred over the last century. These demographic changes have elicited several issues and dilemmas, now at the core of research on aging in populations with ID. This chapter examines some of these issues, including the age at onset of aging decline or deterioration, markers of aging in this population, preparation of persons with ID toward old age, and coping with Alzheimer disease.
The Onset of Aging
According to the WHO (2016), the age of 65, roughly equivalent to the retirement age in most developed countries, is considered as the onset of old age for the general population. Old age is associated with gradual deterioration in several dimensions: health and physical condition, intellectual state, emotional state, and changes in the interaction with the social environment (WHO, 2016). Yet, studies have found that – in the general population – a high rate of decreased physical functions emerges around age 75 (Naja, Makhlouf, & Chehab, 2017).

There is consensus that persons with ID age several years earlier than their typical counterparts (Heller, 2017; Heller et al., 2018; Jahoda et al., 2015). However, there is disagreement as to the precise age at onset of decline. Although there are cases of individuals with ID, even those with Down syndrome, who reached their 70s and 80s in good health (Krinsky-McHale et al., 2008; Wiseman et al., 2015), other studies have pointed to age 58 as the onset of decline, especially among adults with Down syndrome (Bayen et al., 2018). Formally, the WHO determined the onset of old age in persons with ID as occurring as they enter the sixth decade of their lives, i.e., from age 50 onwards (Hogg, Lucchino, Wang, & Janicki, 2001). Following are markers of aging in populations with ID.
The Health and Physical Dimension of Aging
Physical aging results from the impact of the accumulation of a wide variety of molecular and cellular damage over time. Aging adults with ID experience the same age-associated health problems as elderly adults without ID (Bayen et al., 2018; Esbensen, 2010; WHO, 2018). They experience declines in vision, hearing, and mobility (Evenhuis, 1997; Evenhuis, Henderson, Beange, Lennox, & Chicoine, 2001; Haveman et al., 2009; Janicki & Dalton, 1998; Janicki et al., 2002; Lifshitz & Merrick, 2004; Lifshitz, Merrick, & Morad, 2008). Health morbidity is also on the rise during aging processes, including hypertension, heart disease, diabetes, gastrointestinal diseases, bowel and bladder incontinence, skeletal disorders (osteoporosis and associated fractures, falling, musculoskeletal diseases), problems in the immune system (persons with Down syndrome are exposed to thyroiditis, coeliac disease, and diabetes mellitus), and cancer (Alcedo, Fontanil, Solís, Pedrosa, & Aguado, 2017; Haveman et al., 2009; Lifshitz et al., 2008).

As stated, it is difficult to draw conclusions regarding age of onset of health decline and the appearance and expression of aging signs because of variation in research methodologies (variation in sample sizes and data collection methods such as medical chart review or participant interviews), the studied environments’ culture and social structure, and cohort effects. Experiences, health risks, and problems in the past can differ between countries. For example, the numbers of older persons with ID differ dramatically between Germany or Austria compared to other Western European countries, due to the substantially higher death rates of persons with ID at the hands of the Nazi regime in the latter countries (Haveman et al., 2009).
The Social-Emotional Dimension of Aging
Social changes are associated with the circumstances in which individuals with ID live, learn, or work. For many individuals with ID, social engagement with others in the community is infrequent. There is a paucity of programs designed to promote social interactions between adults with ID and others and a high prevalence of stigmatic reactions toward people with ID (Gilmore & Cuskelly, 2014). Older adults with ID, who have experienced ongoing social exclusion through their lifespan, may have low motivation to participate in social activities and to be engaged in social relationships when they reach old age. This situation may increase their sense of loneliness (Simões & Santos, 2016).

Another problem stems from life transitions such as retirement (Heller, 2017). Most adults with ID work in vocational centers. Some of them are exposed to early retirement, which causes uncertainty and anxiety. Furthermore, as they age, they often experience the death of older close family figures, including caregivers. Such loss of parents or friends can lead to feelings of abandonment and depression. In addition, the aforementioned increasing health problems that occur with age can also cause feelings of anxiety and helplessness (Haveman et al., 2009). Declining health and the appearance of disease and conditions typical to advancing age (such as diabetes, weight problems, incontinence), which may occur among them and their friends in the community residences and sheltered workshops, thereby create concern and uncertainty regarding their and their peers’ future (Haveman et al., 2009; Lifshitz, 2002a; van Laake, 2006).
Hence, a crucial question is: How can successful aging be promoted in populations with ID?
Preparation of Adults with ID for Aging
According to the International Classification of Functioning (ICF), the WHO’s (2013) new biopsychosocial prism for looking at persons with disability, successful aging of older adults with ID does depend on their health status and on other personal traits, but it mainly relies on the effectiveness of support and intervention programs received from the environment. The ICF model relates not only to the traits of the disability itself (severity level, comorbid disorders) and the individual’s physical health and personal traits (activity preference, motivation levels) but also takes environmental factors into account (WHO, 2001, 2013). According to this model, the environment should be modified (e.g., place of residence, interaction partners’ attitudes, stakeholder strategies) and adapted to the individual’s needs, in order to fulfill the person’s potential and opportunities for personal choice-making and preferences (WHO, 2013). Although persons with ID, especially those with Down syndrome, are vulnerable to earlier age-related declines (Bayen et al., 2018), they often exhibit a lack of knowledge about the importance of healthy behaviors such as good nutrition and exercise (Haveman et al., 2009; Heller, Miller, Hsieh, & Stern, 2000). In accordance with recent decades’ increases in life expectancies, the ICF model advocates deeper familiarity with each aging person with ID, tracing his or her changing needs as the years go by, while continuing to relate to that person’s specific characteristics and preserving the abilities that s/he demonstrated before old age, including personal choices and desires. Intervention models and strategies for older adults with disabilities should also provide opportunities for social activities, so that the individual can maintain active engagement according to his or her abilities (Reppermund & Trollor, 2016).
This chapter presents two intervention programs for promoting successful aging among older adults with ID. One is the Later-Life Planning Program (LLPP; Heller et al., 2000) aiming to prepare adults with ID towards aging, and the other is the CAB (Lifshitz, 2014) for enhancing cognitive, affective, and behavioral functioning of older adults with ID who have Alzheimer disease.
The LLPP: A Lifespan Developmental Intervention
The LLPP intervention described below, aiming to prepare older adults with ID for aging processes, was undertaken to address the gaps in knowledge and problematic attitudes toward old age found to be prevalent among adults with ID. Research examining how persons with ID perceive the concepts of age and aging has revealed a lack of knowledge, mostly negative attitudes, apprehensions, and even misconceptions. These findings also demonstrated that perceptions of old age among adults with ID were linked to disability severity level, with better knowledge evidenced by those individuals with less severe disabilities. For example, Lifshitz (2002b) showed that the perceptions of old age reported by older adults (ages 50–70) who had ID in the mild to moderate range reflected common stereotypes toward aging. Namely, cognitively, participants were found to focus on the physical state of old persons (“walks with a cane,” “has white hair,” “gets sick”). Affectively, old age was seen as threatening and frightening. Thus, adults with ID exhibited denial and fear of aging, although they themselves were at the ages of 50–70 years.

Haveman (2004) and Haveman and Stöppler (2004) drew a distinction between the concept of age and functional aging. In their studies conducted among adults with ID within the severe to profound range, they found that reaching age 50, 60, or 70 was meaningless for these persons with ID – merely serving as a symbol for a meal or gift that they received on their birthday. Furthermore, they did not know the reason for changes in their health and body system (van Laake, 2006). It is worth noting that Haveman and Stöppler’s (2004) study on older adults with ID in Germany attributed their participants’ limited biological and medical knowledge to the fact that this generation of persons with ID, across ID severity levels, never attended school because of the Nazi regime. In another study inquiring into what people with all level of ID thought of aging, Fender, Marsden, and Starr (2007) identified three main themes that emerged in perceptions of important issues during old age: being able to do things and participate in activities; nutrition; and hygiene and self-care. In a qualitative interview, Judge, Walley, Anderson, and Young (2010) found a lack of understanding of the concept of retirement (transition from attending day centers) among older persons with ID in two Scottish localities. Those who did understand the concept complained that they were not involved in the retirement process; decisions were made about them and not with them.
Aware of these lacunae in knowledge among adults with ID, Heller and his colleagues (Heller, Factor, Sterns, & Sutton, 1996; Heller et al., 2000; Sutton, Heller, Sterns, Factor, & Miklos, 1993) designed a special curriculum – the person-centered Later-Life Planning Program (LLPP) – aimed at preparing older adults with ID for aging processes. From a theoretical point of view, the LLPP was based on the lifespan developmental perspective (Baltes & Graf, 1997), asserting that persons are modifiable and open to change at all ages and that even older individuals can learn new skills and behaviors. The LLPP program topics provided information and knowledge relevant to multiple life domains including seven issues: health, body exercise, nutrition, work and retirement, leisure/recreation, friendship, and living arrangements (Sutton et al., 1993). Each topic addressed participants’ awareness of their rights, obligations, and opportunities for making self-determined choices about later-life issues and alternative activities in order to cope and grow despite the changes in each area.
Heller et al. (2000) investigated the effectiveness of an LLPP-based intervention for 38 persons with ID (with and without Down syndrome) ages 35–84, in comparison to a control group of 22 adults matched for chronological age who were not exposed to the intervention. Results, assessed 10 months following the intervention, indicated that the intervention group had gained more knowledge of concepts in the curriculum and had made more choices over time than the control group. Van Laake (2006) employed the LLPP among for adults with mild and moderate ID (ages 40–89) in the Netherlands. Improvement was noted in participants’ knowledge about aging and increases in choice making after.
Lifshitz (2002a) implemented the LLPP (Heller et al., 1996) among adults (ages 40–59) living in community residences (hostels and apartments) in Israel. After 17 sessions, the intervention participants exhibited increased knowledge about changes in the seven issues mentioned above (health, body exercise, nutrition, work and retirement, leisure/recreation, friendship, and living arrangements). Surprisingly, their satisfaction levels decreased after intervention, probably because this was the first time that they had received information about their rights to make their own decisions, which conflicted with their reality where they were not provided such opportunities. For example, they were not given the option to choose their food or bedtime or to invite friends from outside the residence to pay a visit. The study revealed that the direct staff was afraid to provide them such opportunities for making choices, fearing they would lose control over the residents. In light of the above, a workshop was constructed about human rights and decision making, which was delivered to the staff in the community residences where the LLPP took place. Representatives from the Israeli Human Rights Association at the Israeli Ministry of Justice were invited to attend, in order to act as a bridge between the staff and the residents with ID. The workshop effectively enabled clients and staff to sit together and make decisions on these controversial issues – enabling the residents’ voices to be heard.
Overall, implementation of the LLPP among adults with ID in the United States, Netherlands, and Israel has supported the lifespan orientation, which upholds that adults with ID are able to acquire skills and knowledge even at advanced age (Baltes & Graf, 1997). The results substantiate the assertion of compensation age theory (Lifshitz-Vahav, 2015) that adults with ID can change and grow even at advanced ages. In light of the above, the LLPP (Heller et al., 1996) is a recommended intervention for service providers, staff, and caregivers who work with adults with ID – mainly older adults – in order to help prepare them in coping with upcoming aging phenomena. Explicitly conveyed knowledge about changes, rights, and alternatives in each of the LLPP domains may help older adults with ID to gain a better sense of control and to lower anxiety as they face expected changes in the future. One of the changes could be decline as a consequence of dementia of the Alzheimer type, and persons with ID, especially those with Down syndrome, should be helped to prepare for the coming of this disease.
Dementia of the Alzheimer Type: Definitions and Signs
One of the serious problems that has arisen as a result of the increase in human longevity, including that of people with ID, is the concomitant rise in cases of dementia of the Alzheimer type (Bayen et al., 2018; Hithersay et al., 2019; Wisniewski, Wisniewski, & Wen, 1985). Dementia is a progressive and largely irreversible syndrome that is characterized by a loss of cognitive function severe enough to impact social or occupational functioning (Alzheimer’s Association, 2018). The affected components of cognitive function include memory and learning, attention, concentration, problem-solving, calculation, language, and geographic orientation. The DSM-5 (American Psychiatric Association [APA], 2013) employs a new term to denote dementia of the Alzheimer type: major neurocognitive disorder.
According to different sources – such as Australian health organizations (Alzheimer’s Association of Australia, n.d.; Dementia Australia, n.d.), the Alzheimer’s Association (2017) in the USA, and the Mayo Clinic (n.d.) – several important cognitive, emotional, and behavioral signs can be observed that may help to diagnose dementia of the Alzheimer type in the general population (see Table 6.1). These signs characterize populations with ID as well, both with and without Down syndrome (Ball, Holland, Watson, & Huppert, 2010; Bowman, 1996; Devenny, Zimmerli, Kittler, & Krinsky-McHale, 2002; Fonseca, Navatta, Bottino, & Miotto, 2015; Wisniewski et al., 1985). It is important to note that such changes in memory or other signs do not necessarily indicate that the person has dementia but may be related to other health problems.Table 6.1Cognitive, emotional, and behavioral signs of dementia of the Alzheimer type in the general population and in adults with ID


	Types of signs
	Area
	Examples

	Cognitive
	Memory loss
	Forgetting things more often, and not remembering them later

	Repeatedly misplacing items by putting them in inappropriate places

	Forgetting the first part of an explanation by the time the explanation finishes

	Difficulty remembering much, or any, new information

	Difficulty communicating or finding words
	Forgetting simple words

	Substituting inappropriate words

	Difficulty with complex tasks or abstract thinking
	Forgetting completely what numbers are and what needs to be done with them

	Difficulty with planning and organizing
	Trouble following a familiar recipe or keeping track of monthly bills

	Difficulty concentrating and taking much longer to do things than before

	Poor or decreased judgment, e.g., giving large amounts to telemarketers

	Paying less attention to grooming or not keeping clean

	Inability to reason

	Difficulty with coordination and motor function

	Problems with disorientation, e.g., becoming lost on a familiar street, not knowing where they are, how they got there, or how to get back home

	Losing track of dates, seasons, and the passage of time

	Loss of ability to do everyday tasks

	Hallucinations and delusions
	See, hear, smell, taste or even feel something that isn’t really there (see insects crawling on their hand or hear people talking to them and respond to those voices)

	Misinterpretation of a situation, may think that family members are stealing from them or police are following them

	Emotional
	Apathy, withdrawal, and loss of initiative
	Uncommunicative

	Passive and requiring prompts to become involved

	Personality changes
	Suspicious, fearful, paranoid

	Disinhibited or behaving inappropriately

	Agitated

	Mood swings
	Rapid changes from calm to tears to anger, for no apparent reason

	Behavioral
	Behavioral disturbance
	Agitation, aggression: Verbal or physical aggression,

	Physical problems
	Urinary incontinence, sleep disturbance


Note. Adapted from the Alzheimer’s Association (2017) in the USA, the Alzheimer’s Association of Australia (n.d.), Dementia Australia (n.d.), and the Mayo Clinic (n.d.)



There are several stages of dementia (Friedland et al., 1988; Wiseman et al., 2015); decline is likely to begin approximately at age 40 and to proceed, by stages, over a period of 20 years. At first, only cognitive functions decrease, manifested as senility; later, there is deterioration in routine and vocational activities and behavior, characterized by dementia.
Research has yielded contradictory findings in regard to the prevalence of dementia of the Alzheimer type in populations with ID. In a recent epidemiological survey of dementia in 222 adults with ID living in and around London (without Down syndrome), Strydom, Dickinson, Shende, Pratico, and Walker (2009) estimated the prevalence at 13.1% in those aged 60 years of age and older and 18.3% in those over 65 years of age. Bayen et al. (2018) found that the prevalence of dementia among adults with Down syndrome rose to 49% individuals over the age of 65. Age was found to be a strong risk factor, while sex and severity of ID were unrelated to dementia prevalence.
Thus, average age of onset of the disease differs between adults with and without Down syndrome. Average onset of dementia among adults with Down syndrome is in the early 50s, whereas among other ID etiologies onset is more consistent with that of the general population (Heller et al., 2018). Other research groups likewise found that the likelihood of developing dementia in individuals with ID without Down syndrome was no higher than for typically developing individuals (Aylward, Burt, Thorpe, Lai, & Dalton, 1997; Janicki & Wisniewski, 1985; Roeden & Zitman, 1994; Silverman, Zigman, Krinsky-Mchale, Ryan, & Schupf, 2013; van Schrojenstein Lantman-de Valk et al., 1997; Zigman et al., 2004). Indeed, Zigman et al. (2004) found that the prevalence rates of dementia found for persons with ID (4.2% in adults age 65 and 5.6% in adults age 75+) were equivalent to or insignificantly lower than the general population.
Although not all adults with Down syndrome show behavioral evidence of Alzheimer’s, all of those who are 40 years of age or older show neuropathological features consistent with the disease, including early formation of senile plaques and neurofibrillary tangles (Hithersay, Hamburg, Knight, & Strydom, 2017). This association appears to be due to a triplication of the gene for the beta-amyloid precursor protein (β-APP), which is located on the proximal part of the long arm of chromosome 21 (Goldgaber, Lerman, McBride, Saffiotti, & Gajdusek, 1987; Rumble et al., 1989; Wiseman et al., 2015).
Sinai et al. (2018) demonstrated that the prevalence of dementia in a population with Down syndrome doubled every 5 years up to the age of 60, reaching 32.1% of individuals in the 55–59 age bracket, but decreased in those age 60 or older. Another study found that the cumulative incidence for dementia in people with Down syndrome surpasses 90% by age 65 (McCarron, McCallion, Reilly, & Mulryan, 2014).
However, there are contradicting results. Studies have reported on a subset of adults with Down syndrome who do not exhibit dementia at any age (Devenny, Hill, Patxot, Silverman, & Wisniewski, 1992; Silverman et al., 2013; Zigman et al., 2004). Thus, while virtually all persons with Down syndrome over 40 have the significant neuropathology of dementia, there is a lack of concordance between the typical age of onset for dementia in this etiology (Mesulam, 1999). Head, Lott, Patterson, Doran, and Haier (2007) and Wiseman et al. (2015) suggested that compensatory events may be of particular relevance for the Down syndrome group. Their claim is based on fMRI and PET scan observations that indicated compensatory increases in the metabolic rate in vulnerable brain regions in Down syndrome, prior to the development of dementia. Head et al. suggested that the genes that are overexpressed in Down syndrome (APP, DSCAM, MNB/DYRK1A, RCAN1) produce proteins critical for the growth, development, and maintenance of neurons and synapses, thus providing further evidence for the activation of plasticity mechanisms in individuals with this etiology. These genes may lead to developmental cognitive deficits, but paradoxically, with aging, the same genes may participate in molecular cascades supporting neuronal compensation. Based on work in rodent models and in a canine model of human brain aging, Head et al. suggested that the use of behavioral enrichment (including physical exercise) may have a significant impact on healthy brain aging in Down syndrome. These same interventions may promote pathways and molecular cascades involving the overexpressed genes, which may enhance compensatory mechanisms for persons with this syndrome of ID (Head et al., 2007; Wiseman et al., 2015). The conclusions of Herault et al.’s (2017) recent review of new advancements in the development and application of rodent models for Down syndrome, over the last 15 years, are in accord with those of Head et al. (2007) and of Ghezzo et al. (2014).
Rehabilitation Programs for Persons with ID+Alzheimer’s and Their Caregivers
Most studies dealing with elderly persons who have both ID and Alzheimer’s have focused on estimating dementia prevalence, detecting its signs, identifying ages for Alzheimer’s onset (Sinai et al., 2018; Zis & Strydom, 2018), and locating the biological signs of dementia (Rumble et al., 1989; Zis & Strydom, 2018). Another issue that has been at the center of research interest is the development of diagnostic tools for identification of the disease (Burt & Aylward, 2000; Evenhuis, Kengen, & Eurlings, 1990; Janicki, Heller, Seltzer, & Hogg, 1996). Other studies have focused on the stressors faced by family caregivers or staff who take care of elderly persons who have both ID and Alzheimer’s (Baumbusch, Mayer, Phinney, & Baumbusch, 2017; Yu, Wang, He, Liang, & Zhou, 2015). In addition, some limited research has investigated interventions targeting cognitive functioning or life quality (Schalock & Verdugo, 2013) among individuals with ID+Alzheimer’s.
Research on Caregivers of Persons with ID + Alzheimer’s
Caregiver intervention studies in the general population have been conducted to address multiple negative outcomes such as emotional distress, burden, and depression experienced by caregivers of typically developing adults with Alzheimer disease (Brodaty, Green, & Koschera, 2003). Most of these studies focused on the psychological and emotional stress or skills needed for daily living (with only modest success, see Sörensen, Pinquart, & Duberstein, 2002). In the field of caring for individuals with ID, Kalsy, Heath, Adams, and Oliver (2007) investigated the effects of psycho-education regarding aging, dementia, and ID on 97 caregivers (mean age: 42.2 years). Using a mixed factorial design, Kalsy et al. focused on the effects of three factors on caregivers: clients’ diagnosis (dementia or no dementia in addition to ID), clients’ behaviors (deficits or excesses), and time (pre- vs. post-training). Their results suggested that training focusing on aspects of change relevant to behavior can favorably influence caregiver knowledge and attributions of controllability within the context of individuals with Down syndrome and dementia. Research on family caregivers of persons with ID has been strongly influenced by stress and coping models (Jokinen, 2016; Lazarus & Folkman, 1984), which recognize that there are subjective as well as objective stress factors, that a variety of coping mechanisms may be effective, and that appraisals and resources may mediate stress (Schneider, Murray, Banerjee, & Mann, 1999).

These studies were anchored in the “Pearlin model” (Pearlin, Mullan, Semple, & Skaff, 1990), which aimed to assist families to cope more effectively with their relative who had ID+Alzheimer’s. This model has supported the development of interventions to deal with behavioral problems, environmental modification to address issues of increased dependency and safety needs, and outside support and education for reducing the physical demands of care tasks (Schneider et al., 1999). McCallion, McCarron, and Force (2005) adapted the Pearlin model to measure stress and burden among caregivers of elderly persons with ID. Interestingly, staff caregivers experienced greater subjective burden than that reported for family caregivers.
Baumbusch et al. (2017) examined the dynamics of caring relations in older families that include an adult with ID living in British Colombia, Canada. Three main themes emerged from these interviews: (a) awareness of the changes that accompany aging and their implications for caregiving, (b) the strengthening of connections between adults with ID and their siblings or other relatives, and (c) the need to plan for the future of adults with ID. A specially commissioned working group produced a report on caregiving, intellectual and developmental disabilities, and dementia (Heller et al., 2018). The recommendations focused on several issues: increasing supports for caregivers of adults with IDs and dementia; increasing research on community living settings and including caregivers of persons with intellectual and developmental disabilities in dementia research; acknowledging cultural values and practice diversity in caregiving; increasing screening for dementia and raising awareness; and leveraging integration of aging and disability networks.
Research on Cognitive Functioning in Persons with ID + Alzheimer’s
Few empirical studies have reported on intervention programs aiming to improve cognitive functioning or quality of life (Schalock & Verdugo, 2013) in the daily lives of persons who have both ID and Alzheimer’s. Fonseca et al. (2015) reviewed the available research studies on rehabilitation interventions for individuals with Down syndrome having dementia. Their findings revealed the lack of prior empirical research confirming the efficacy of such interventions. Although many studies have examined the efficacy of cognitive rehabilitation interventions for dementia patients in the general population (e.g., Belleville et al., 2011; Hampstead et al., 2012), few looked at the specificities of such interventions in individuals with Down syndrome who present evidence of pathological cognitive decline. Of the 150 articles that Fonseca et al. (2015) initially selected, 5 studied interventions focusing on individuals with Down syndrome, and a single article examined a psycho-educational intervention focusing on the caregivers of such individuals. The client-focused studies involved behavioral interventions, memory training as an evaluation measure, and investigation of the protective role of cognitive stimulation throughout life. The studies primarily targeted behavioral and emotional analysis rehabilitation, possibly because changes in behavior have been identified as an important feature that precedes or occurs concomitantly with cognitive decline in individuals with Down syndrome (Ball et al., 2010; Deb, Hare, & Prior, 2007; Fonseca, de Oliveira, de Figueiredo Ferreira Guilhoto, Cavalheiro, & Bottino, 2014). Following are several examples of empirical research supporting interventions’ efficacy for persons with ID+Alzheimer’s.

Vogl and Rapp (2011) presented the case of a 52-year-old female with Down syndrome and Alzheimer’s who was a regular client in a recreational facility for the social inclusion of individuals with ID. The authors used a behavioral reinforcement intervention in order to reduce this woman’s loitering and theft of items belonging to other clients. The results showed that the intervention reduced loitering and theft. Moreover, follow-up evaluations at 2 and 3 months revealed that she maintained those reductions in both target behaviors over time.
Horovitz, Kzlowski, and Matson (2010) described a 53-year-old male with Down syndrome, Alzheimer’s, and anxiety disorder who had been institutionalized since age 10 and who displayed inappropriate, sexualized behaviors. Before intervention, he had been receiving reinforcement with verbal praise and attention; thus, non-compliance would result in withholding of that reinforcement. However, that strategy had not yielded favorable results. The authors implemented compliance training and contingent reinforcement, which were successful in reducing his sexualized behaviors.
Devenny et al. (2002) conducted a study in which memory training was performed with the use of a cued recall test. However, rather than focusing on neuropsychological rehabilitation, the study focused on using the cued recall test for early diagnosis of memory deficits in adults with Down syndrome and mild to moderate ID. Nevertheless, the study showed relevant results regarding memory training with cued recall.
Temple, Jozsvai, Konstantareas, and Hewitt (2001) performed a retrospective analysis of cognitive stimulation throughout the lifespan of individuals with Down syndrome (chronological age: 29–67 years) and examined the relations between Down syndrome, Alzheimer’s disease, and background characteristics such as level of education, employment, recreational activities, duration of institutionalization, and level of cognitive functioning. Multiple regression analyses revealed that a higher level of cognitive functioning predicted less decline and lower risk of developing Alzheimer’s.
As can be seen, in general, rehabilitation interventions have mostly targeted emotional and psychological components for persons with ID+Alzheimer’s and their caregivers, with few treatments focusing on cognitive components. The literature on these older populations with both ID and dementia indicated a paucity of research and practice offering a holistic approach to encompass the emotional, behavioral, and cognitive components of client-caregiver interaction. The triple CAB-Elderly or CAB-E model (Cognition, Affect, and Behavior mediation for Elderly persons with Alzheimer’s) for intervention with this specific population of older adults having comorbid ID+Alzheimer’s provides not only such a holistic orientation but also much-needed operative strategies such as mediation during daily life activities and staff-participant interactions in diverse settings serving this aging population.
Theoretical Resources Underlying the Triple CAB-E Model for Elderly Adults with ID+Alzheimer’s
The holistic triple CAB-E model advocates a new way to conduct mediational interactions between staff and their elderly clients with ID, in any stage of deterioration leading to dementia of the Alzheimer’s type. As detailed in Chap. 2, the triple CAB mediation intervention model emerged from Klein’s (1988, 2003) MISC model (More Intelligence and Sensitizing Caregivers) that was originally developed for typically developing children at younger ages. Specifically, the CAB-Elderly or CAB-E adaptation to adults with ID+Alzheimer’s aims to help direct how staff or caregivers relate to persons who have these comorbid disorders, in ways that will comprehensively enhance the latter’s functioning holistically across cognitive, affective, and behavioral domains. The triple CAB-E provides operative strategies for C, A, and B mediation behaviors that can be implemented in everyday interactions and activities in order to promote individuals’ rehabilitation goals. It can be applied by caregivers at home or by paraprofessional staff at rehabilitation centers or nursing facilities during a wide variety of daily activities such as meals, medication time, vocational activity, and leisure pursuits.
Underlying the CAB-E for interacting with persons with ID+Alzheimer’s are three major strategic theoretical frameworks, as shown in Fig. 6.1. The first is compensation age theory as detailed in Chap. 1. The next two – the cognitive rehabilitation approach and the person-centered care approach – are core strategies in the gerontology field for interacting with persons in the general population who have dementia. The fourth, mediational approaches, was designed for special education populations.[image: ../images/427733_1_En_6_Chapter/427733_1_En_6_Fig1_HTML.png]
Fig. 6.1The three theoretical frameworks underlying the triple CAB-E (cognition-affect-behavior for the elderly) mediation intervention model (Lifshitz & Klein, 2011)


Compensation Age Theory in Aging and Dementia
The idea of compensation for psychological processes and cognitive development in the general population was raised by Paul Baltes and his colleagues (Baltes & Baltes, 1990; Baltes & Graf, 1997; Baltes, Reese, & Lipsitt, 1980). Their work resulted in a psychological lifespan model termed “selective optimization compensation,” which asserted that successful development and aging occur when the individual is able to maximize the gains (growth) and minimize the losses (decline) experienced across the lifespan. Selection, optimization, and compensation are the three essential processes for such lifelong regulation, allowing adults with typical development to age successfully by engaging in life tasks that are important to them despite reductions in energy or ability. This type of orientation assumes that persons are modifiable and open to change at all ages and that older individuals can learn new skills and behaviors (Baltes & Graf, 1997).

The Bates lifespan orientation designed for the general population coincides with the assertions inherent to compensation age theory (Lifshitz-Vahav, 2015), according to which adults with ID, too, are modifiable even at advanced ages, as detailed in Chap. 1. Furthermore, as shown below, CAT theory underlies the triple CAB-E intervention model as well inasmuch as it is possible to alter the cognitive skills of older adults with ID even when they exhibit cognitive decline.
Cognitive Rehabilitation Approach
The triple CAB-E model is also grounded in the cognitive rehabilitation gerontological approach developed for the general population. Clare (2008, 2017) and Clare, Wilson, Carter, and Hodges (2003) defined the concept of rehabilitation as facilitating typically developing people who are disabled by injury or disease, to achieve their optimum physical, psychological, social and vocational well-being (Clare, 2017; Clare et al., 2003). This concept can be applied to people at different life stages and with different types of problems or disorders including those with dementia, especially in the early stages when changes in memory and cognitive functioning have a prominent impact on well-being. Yet, according to Clare and her colleagues, cognitive rehabilitation for persons with dementia does not typically aim to cure or reduce impairment at the neurological level. Rather, this approach aims to help these persons compensate and overcome memory loss and deterioration by designing various strategies and solutions for dealing with the everyday problems that arise as a result of worsening cognitive changes due to Alzheimer’s.

Defining cognitive rehabilitation, B. A. Wilson (1997, 2005) and R. S. Wilson et al. (2010) stated that it is a process in which patients, family members, and health professionals work together in order to improve cognitive difficulties following brain injury or neurological disease. In a recent review of cognitive training and cognitive rehabilitation for dementia in the general population, Bahar-Fuchs, Clare, and Woods (2013) stated that the objective of cognitive rehabilitation is to tackle directly the cognitive difficulties considered most relevant by patients and their family members, as well as to target everyday challenges in the context of real-life situations that arise for the patients. Thus, the cognitive rehabilitation approach espouses systematic attempts on the part of caregivers and staff to identify specific strategies for dealing with a wide range of difficulties resulting from changes in memory or other cognitive domains, so as to enable persons with dementia to participate as fully as possible in social interactions and to engage in desired activities as best they can, within their own personal and social contexts.
Cognitive rehabilitation goals can also be adjusted flexibly in response to changing needs because, despite their difficulties with memory and other cognitive functions, people with dementia are still considered to have the ability to learn new associations and information, and to adjust their behavior and responses. Thus, cognitive rehabilitation aligns with the concept of cognitive reserve – individuals’ ability to optimize performance by “recruiting” alternative brain networks, as reflecting the use of different cognitive strategies (Corral, Rodrguez, Amenedo, Snchez, & Daz, 2006; Katzman, 1993; Scarmeas & Stern, 2003; Stern, 2009, 2012). This brain reserve capacity is defined in terms of the synapse count or brain volume. Recent studies have shown a positive relationship between brain size and cognitive functioning in pathological and healthy samples (Humayun & Yaom, 2019).
Person-Centered Care Approach
The original version of the triple CAB-E intervention model (Lifshitz & Klein, 2011) adopted the person-centered approach as a guide to interactions between caregivers and persons with ID+Alzheimer’s. Interactions with persons who have dementia play an important role in empowering their sense of self-identity and enhancing their feelings of control. Cultural attitudinal differences towards Alzheimer’s disease are taken into consideration when designing interventions between caregivers and persons with deteriorated cognition.

Recently the term “person-centered care” (Kogan, Wilber, & Mosqueda, 2016b) has also penetrated the health and gerontology fields. Person-centered care shifts focus away from the traditional biomedical model in favor of embracing personal choice and autonomy for people receiving health services (Kogan et al., 2016b). Specifically, person-centered care is defined as care that is responsive to the person’s overall well-being and autonomy – including meaningful social interactions, shared choice and decision-making, and accommodating a person’s preferences, values, and beliefs (Kogan, Wilber, & Mosqueda, 2016a; Miller et al., 2013). Thus, this approach also comprises other factors such as supportive social relationships, familiarity with clients’ preferences, and meaningful resident–staff relationships. In their review of 15 studies relating to person-centered care, in services for older adults in the general population, Kogan et al. (2016a) found that each study defined this approach differently, in total encompassing 17 central person-centered principles or values like “whole-person care,” “respect and value,” “dignity,” and “self-determination emphasizing individual identity and selfhood.” Overall, these person-centered values accentuate the importance for caregivers to account for each client’s own identity, personality, and culture, while taking into consideration that individual’s needs, wishes, desires, and preferences. As just one example, to accommodate cultural norms in some traditionally religious societies, women cannot be caregivers of men and vice versa, and religiously observant people are accustomed to regularly visiting their place of worship. Therefore, a person-centered approach would help people with dementia to receive same-sex caregivers and to continue attending their church, mosque, or synagogue and might even enlist clergy to collaborate on intervention planning.
Key strengths of the person-centered care approach are that interventions are individually tailored, collaboratively designed, and focused directly on real everyday situations. The starting point involves identifying desired outcomes. This means that interventions focus on those particular issues that cause concern for the person with dementia and his or her family members or staff, and on goals relevant to improving their quality of life (Schalock & Verdugo, 2013). Specific interventions are then devised, based on an understanding of the person’s profile of cognitive functioning – which incorporates both strengths and difficulties, taking into account the person’s preferred coping styles, other psychological and emotional needs, and support system.
Mediational Approaches
As described in detail in Chaps. 1 and 2, the triple CAB model (Lifshitz, 2014) is an outgrowth of Feuerstein’s theories of structural-cognitive modifiability and of mediated learning experience (Feuerstein, 2003; Feuerstein & Rand, 1974). The structural-cognitive modifiability theory postulates that the human organism is a system that is open to its environment and accessible to change, even in the presence of three obstacles believed to prevent change: age, etiology, and severity of limitation (Feuerstein & Rand, 1974). According to a pessimistic or stigmatic view (Corrigan, 2004), many persons with ID+Alzheimer’s would be considered unable to undergo any further modification or development due to the fact that they face the three aforementioned theorized obstacles: old age, an ID etiology assumed to be prone to accelerated cognitive decline with increasing age (especially in persons with Down syndrome), and dementia of the Alzheimer’s type. The CAB-E adaptation to older individuals with ID+Alzheimer’s began first with a MISC-based CAB case study targeting an adult facing all three of these obstacles: Down syndrome, old age (for a person with this syndrome; Hogg et al., 2001), and early onset Alzheimer’s.

Case Study in a Client with ID+Alzheimer’s: Implementation of the CAB-E Triple Intervention Model for Jacob
Jacob, a 54-year-old with Down syndrome who at age 50 had been diagnosed with early-onset dementia of the Alzheimer’s type (Lifshitz & Klein, 2011). For the 10 years prior to his Alzheimer’s diagnosis, Jacob had lived in an apartment together with four other persons with ID. He had been independent in terms of his ADL skills, working in supported employment and traveling by bus, and he knew how to read and write. However, when his early signs of deterioration appeared, he moved to a sheltered residence, where the hostel staff exhibited pessimism about the irreversibility of his decline, dubbed by Feuerstein and Rand (1974) as “passive acceptance.” In order to help Jacob to cope with his cognitive deterioration, the MISC-based CAB designed for adults with severe and profound ID was adapted to meet the unique phenotypes, needs, and challenges of older adults with Alzheimer’s disease and of their caregivers (see more details about the CAB in Chaps. 2 and 5).
Pre-intervention Assessment of Jacob
The 50-item scale Dementia Questionnaire for Mentally Retarded Persons (DMR; Evenhuis et al., 1990) was used for assessing Jacob’s signs of dementia. Based on the DSM-III-R (APA, 1987), the DMR included eight subscales: short-term memory, long-term memory, time and space orientation, speech, practical skills, mood, activities and interests, and behavioral disturbance. Each item was ranked on a 3-point scale ranging from Exhibits no change in behavior compared to the past (0), which reflected independence, to Exhibits great deterioration compared to the past (2). Higher scores indicated Jacob’s greater deterioration. Next are his DMR scores:	Short-term memory score: 3 out of 14. Jacob tended to forget where he put something a minute earlier, tended to forget where he put his personal items (glasses, watch, etc.), and did not remember special events that had occurred the previous week.

	Long-term memory score: 7 out of 16. Jacob did not remember family members whom he had not seen recently.

	Orientation in time and space score: 6 out of 14. Jacob forgot the days of the week and did not know which day it was on the day of testing. He confused the toilet with the shower. When walking on the streets, he was in danger because he forgot to look at the traffic lights and jaywalked. The staff faced a dilemma in allowing him to go out on his own from the hostel.

	Speech score: 1 out of 8. Jacob functioned well in this section and did not exhibit deterioration.

	Practical skills score: 3 out of 16. When taking a shower, Jacob sometimes put his bathrobe over his clothes. He confused the hot and cold water taps and had become dependent in this area.

	Mood score: 2 out of 12. From time to time, Jacob became readily upset, gloomy, and sad.

	Activities and interests score: 5 out of 12. He lost interest in outside activities such as parties, leisure activities, friends, etc. He had become more passive in recent years. He did not talk much and preferred to do things alone rather than with friends.

	Behavioral disturbance score: 6 out of 12. According to the scale, Jacob did not exhibit behavioral disturbances in the hostel where he lived. However, the staff reported that on a field trip he left the group and ran away.





Jacob’s MISC-Based CAB Intervention for Comorbid ID and Alzheimer’s
In order to address Jacob’s specific deficits, the three components of the MISC-based CAB were adapted to the dual diagnoses of ID+Alzheimer’s (Lifshitz & Klein, 2011).

Mediation of Cognition
Using the focusing and cognitive expansion parameters, staff members aimed to help Jacob cope with his deterioration in orientation to time and space and his short-term memory deficits, while improving his cognitive knowledge and conversation abilities.

With regard to focusing on time, Jacob was introduced to a calendar that he could consult whenever he wanted to know the day’s date. A central part of the intervention involved getting Jacob into the habit of using his calendar. Following Clare et al. (2003), the calendar was positioned in a prominent place, and the director of the community residence agreed to remind him to look at his calendar twice each day and find out what day it was. The date and time of the meetings were marked (every Sunday at 4 pm) in his calendar. Following intervention, Jacob’s DMR score for orientation in time improved by 2 points.
Using word signs accompanied by pictures, the close surroundings near Jacob’s room were labeled, such as the shower, toilet, dining room, and infirmary. After 2 weeks, he no longer confused the shower and toilet and knew both locations. A drawer in his closet was set aside for his watch and labeled. Observing that Jacob looked at his watch very often, a little red sticker was pasted on his watch with the Hebrew word for “traffic light,” to remind him to look out for red lights when crossing streets. Following intervention, Jacob’s DMR score for orientation in space improved by 2 points.
With regard to cognitive expansion and conversation, in the past Jacob had been able to read and write his name, but this skill had deteriorated before the intervention. To help him regain this skill, he watched while his name was written several times in thick magic marker. He was then asked to practice tracing the name, then writing the name over dashed lines, then copying his name. After 3 weeks, he could write his name again.
At the start of intervention, Jacob’s length of conversation usually lasted only a few seconds and was difficult to expand. His favorite conversation topics were identified with the aim of lengthening conversation to 3–4 min. He most liked to talk about Israel’s security and political situation and also about money. When a conversation chain was interrupted, conversation was directed by asking questions and developing those topics, associating them to the past and the present. For topics on Israel, he succeeded in drawing out conversation for 3–4 min. For money topics (uses of money, opening a bank account, etc.), he succeeded in expanding conversation to 5 min, then to 10 min.
Mediation of Affect
With regard to the mediation of meaning and values for Jacob – providing him opportunities to make choices and helping him express emotions and gain values – Jacob was given options for choosing the activities he would do together with staff, including walking to the nearest coffee shop, having a drink, sitting together for half an hour, walking back to the hostel, working on his name, talking, and arranging his family album together. He chose the schedule. Furthermore, when Jacob wanted to walk alone without company, his wishes were respected, and he was enabled to do so. Explanations were provided whenever rewarding Jacob; staff members were taught to verbally explain the reasons for rewards that they provided him. Jacob’s positive behaviors were increasingly repeated.

Mediation of Behavior
Several areas were targeted for regulation of Jacob’s adaptive behavior. For example, to help him reduce confusion about the steps needed for showering, a flowchart comprising pictures and word signs for these steps was prepared. The hot and cold taps were labeled. His direct staff members were instructed to go over these steps with him before showering, using the flowchart. After 2 weeks, he stopped the habit of putting on his robe after showering and started getting dressed appropriately in his clothes.

Another example was learning how to use adhesive tape. Jacob wanted to paste a card on his bedroom door, displaying his name that had been written for him, but he did not know how to use the tape. Mediation of behavior according to task analysis, a common leaning strategy in populations with ID (Gold, 1980; Kanfush & Jaffe, 2019; Luftig, 1987), was used, including its four stages: verbal instruction, modeling, practice, and physical assistance (see last part of Fig. 2.​2). At the first stage, the task was explained verbally (i.e., pull the tape out of its holder, cut it, use both hands to hold the two edges, and paste). He did not succeed. The task was then modeled, but again he could not perform it. Only then was physical assistance provided. After three assisted tries, he could perform the task independently. His behavior was similarly regulated in other tasks as well.
Post-intervention Assessment of Jacob
Following the intervention, Jacob’s score on the DMR improved by only 4 points. However, not all of his achievements were measurable using this instrument. Although Jacob’s memory difficulties remained, his daily life became a little easier and less stressful. Jacob was coping with the onset of dementia by facing up to its impact and trying to adapt. As described above, he showed numerous important strengths, including the capacity and motivation for learning new skills. Thus, mediation helped Jacob to develop intrinsic motivation (Haywood, 1998, 2006) for performing tasks and for re-learning cognitive and behavioral skills even in his situation, when demonstrating early-stage dementia. This suggested that he was able to acquire new strategies that could compensate for his deterioration in short-term memory and orientation in time and space. It appeared that Jacob’s functioning could be modified and that he could re-learn skills that had been in his repertoire prior to his cognitive deterioration due to Alzheimer’s.

Thus, the triple CAB-E for the elderly with ID+Alzheimer’s is a holistic approach that may not necessarily relate to areas explicitly assessed in the DMR. Clare et al. (2003) asserted that not all the gains that might result from training would be reflected in formal assessments. However, utilization of the CAB in diverse aspects of his everyday life was found to be effective in improving Jacob’s functioning and in enriching his quality of life.
The Triple CAB-E: Adapting Mediation Parameters to Elderly Adults with ID+Alzheimer’s
This section describes signs of decline and empirical evidence of success for each of the cognitive, affective, and behavioral components of the CAB-E, mainly among persons with Alzheimer’s in the general population, as well as presenting goals and applications for implementing mediation in the aging population with ID+Alzheimer’s.
The CAB-E Cognitive Component
The mediation of cognition for elderly adults with ID+Alzheimer’s is arguably the most crucial goal of intervention for these individuals, who already experience lifelong intellectual limitations and then with older age begin to experience further cognitive deterioration. Overall, in the CAB-E, two parameters for mediation of clients’ cognition – focusing and cognitive expansion – aim to overcome these difficulties (Lifshitz, Klein, & Fridel Cohen, 2010). Table 6.2 summarizes each of these cognitive mediation parameters along with their goals and strategies.Table 6.2Cognitive CAB-E mediation parameters, with their goals and strategies


	Cognitive mediation parameter and its goal
	Strategies

	FOCUSING AND ATTENTION
Goal:
 Help persons with ID + Alzheimer’s to recognize/remember people, objects, and event in their lives and to overcome difficulties in orientation in time and space by organizing, selecting, accentuating, scheduling, and providing memory scaffolding
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	Memory scaffolding for recognizing people: Do not assume the person knows who you are. Introduce yourself each time you talk, e.g., “Your son Jack.” Identify other people by name instead of using pronouns.

	Focusing for objects: Keep important objects such as watch, phone, keys in a fixed place. Adhere stickers on these locations and direct clients toward them. Focus on one thing at a time: giving the person too much information may be overwhelming.

	For accurate verbal focusing, use only meaningful words for objects, not pronouns. Don’t say: “Here it is,” say, “Here is your hat.”

	Time focusing: Hang a clock on the wall. Schedule the activities during the day according to a definite and not a relative time. Direct clients to the clock to track meal times, sleep, leisure, watching TV, etc.

	Using a calendar: Direct clients to the calendar to mark the day every day and to count days until special occasions. Encourage them to use a diary or journal to record things that have happened.

	Spatial focusing: Label the rooms in the residence/home with word signs and illustrations, e.g., “kitchen” and “bathroom” on the relevant doors.

	COGNITIVE EXPANSION AND LITERACY
Goal:
 Help persons with ID + Alzheimer’s to expand cognitive knowledge beyond the immediate need that triggered the interaction. Enrich literacy during daily life activities like meals, work sessions, leisure activities
	Basic concepts: Introduce color, size, shape, comparison, classification, generalization, quantity, numbers.

	Reach for higher levels: Expand ideas, thoughts, and notions.

	Meal and medication time: Basic scientific and arithmetic concepts like color, size, shape, number, counting, learning a sequence of actions, taste, ingredients, health benefit, preparation, cooking, baking. Use pictured menu.

	Watching TV: Clarify words, analyze ideas and thoughts, attribute past and future needs to the present situation, give critical interpretation.

	Enrichment: Read aloud from stories of weekly Bible chapter; construct a family album while discussing photos’ contents, locations, etc.

	EXPAND THE COMMUNICATION CHAIN
	Make eye contact and call the person by name.

	Goal:
 Help persons with ID + Alzheimer’s to expand the communication chain
 As much as possible in order (conversation) to create meaningful and enjoyable communication
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	Be aware of your tone, how loud your voice is, how you look at the person, and your body language.

	Allow pauses in the conversation. Silence is not necessarily negative.

	Encourage a two-way conversation for as long as possible. Add a few minutes each time.

	Use other methods besides speaking, such as gentle touching.

	When clients start a conversation, use the past as a springboard for the present.

	On the other hand: If the person has regressed into the past, do not dismiss their resultant feelings and thoughts.

	If the person talks about deceased people as though they are alive, try to understand why, in case it references a need that can be addressed.

	Expand the content of the discourse in terms of opinions, ideas, and world knowledge.

	Don’t say, “Don’t you remember?” or “I told you.”

	Ask open-ended questions like “How do you feel?” – not yes/no questions like “Are you tired?”

	Use different words if clients don’t understand the first time, such as saying “Dinner is ready now. Let’s eat” if a client did not respond to “Are you hungry?”

	If the person does not want to talk, turns away, or says or gestures “No!” – do not force conversation. Give the person enough time to find the word, but try not to leave it so long that the person becomes embarrassed. Consider the context of what the person is saying – this may give clues to the word they are trying to find. Be patient and don’t complete sentences for them.





Focusing and Cognitive Expansion – Signs of Decline
Cognitive change is a central, defining feature of Alzheimer’s, mainly in short-term memory, episodic memory, handling conversation (Brickman & Stern, 2009; Cooper, Melville, & Einfeld, 2003), executive function skills, and other “frontal lobe”-related symptoms (Deb et al., 2007). Short-term memory difficulty refers to the explicit recollection of events – the what, where, and when of information storage. Persons with Alzheimer’s may have difficulty recalling what they had for breakfast or where they placed things (keys, eyeglasses). They reveal difficulties in orienting to time (Cosgrave, Tyrrell, McCarron, Gill, & Lawlor, 2000), forgetting appointments or anniversaries, losing track of time, and not remembering whether a regular medication was taken. Persons with Alzheimer’s also exhibit difficulties in orientation in space such as getting lost in familiar surroundings (like their own neighborhood) or on familiar journeys (like to customary shops). In the later stages of dementia, they exhibit difficulties in recognizing faces, even of those closest to them.

Cognitive expansion of the communication chain is also an important target of mediation. People with memory problems will find it hard to store, and then remember, recent conversations and events. The part of the brain that allows new information to be processed (the hippocampus) may be damaged. This makes it harder for the person to form new memories and learn new information. The person may forget a conversation they’ve had, something they’ve recently done, or an appointment or plan. Persons with Alzheimer’s become more passive and demonstrate difficulties in handling conversation such as struggling to find the right word in a conversation (for example saying shoe instead of chair); seeming stuck because the word is “on the tip of their tongue;” struggling to remember the meaning of words; forgetting people’s names even if they know them well; and forgetting the names of everyday objects like knife, book, or tree (Fleischman, Wilson, Gabrieli, Bienias, & Bennett, 2004). All these difficulties can make it harder to communicate with a person with dementia. Adults with Alzheimer’s tend to talk extensively of past events, which can burden their caregivers.
Focusing and Cognitive Expansion – Empirical Evidence of Cognitive Improvement
There is growing evidence for cognitive plasticity in people with early-stage Alzheimer’s, as demonstrated through retained abilities, new learning, and behavior changes (Clare, 2008; Clare et al., 2003; Fernández-Ballesteros, Zamarrón, Tárraga, Moya, & Iñiguez, 2003). Changes in patterns of brain activation in response to memory tasks may reflect compensatory recruitment of additional neural resources in Alzheimer’s (Grady et al., 2003; Pariente et al., 2005; Sperling et al., 2003). Belleville et al. (2006) found that training improved the episodic memory of elderly persons with Alzheimer’s in list recall, face-name association, and text memory.

In a meta-analysis, Floyd and Scogin (1997) found improvement in the memory of elderly persons with Alzheimer’s mainly after improving their attitudes towards the effects of aging on memory functioning. Loss of memory causes anxiety, insecurity, and frustration among people with dementia (see affect component below). Following interventions, studies also indicated improvements in arithmetic problems, in number-series completion exercises, and in tasks where images needed to be remembered and recognized (Kawashima et al., 2005; Matías-Guiua, Pérez-Martíneza, & Matías-Guiua, 2016). Other interventions have focused on reality orientation training, with the aim of helping improve people’s orientation in space and time by placing orientation aids around the person’s home such as door signs with the names of the rooms on them (Heerema, 2018; Spector, Davies, Woods, & Orrell, 2000).
Focusing and Cognitive Expansion – Goals for Implementation in Populations with ID
In light of the above, the focusing parameter aims to help persons with ID+Alzheimer’s to recognize and remember people, objects, and events and to overcome difficulties in time and space orientation by organizing, selecting, accentuating, scheduling, and providing memory scaffolding. This parameter directs mediation primarily toward improving episodic memory, orientation in time and space, and cognitive expansion as well as handling conversation with persons with ID+Alzheimer’s (see Table 6.2).

Cognitive expansion follows Wolfensberger’s (2002) principal of normalization and Schalock’s (1996) concept of life quality. This parameter aims to expand on clients’ literacy throughout daily life, during meals, work sessions, leisure activities, and so on (see Table 6.2). Such cognitive expansion for elderly adults with ID+Alzheimer’s cannot be reduced to one or 2 h a week but rather needs to be intertwined systematically into all daily activities, as described in Chap. 2. For example, when older persons with typical development sit in a café or restaurant, the first part of the meal is devoted to reading the menu, talking about the dishes (nutritional composition, healthiness, cooking or baking processes), and choosing the desired food according to mood or taste preferences. Such experiences can enhance the satisfaction and life quality of persons with ID+Alzheimer’s. Caregivers may find that meals offer opportunities for talking with these persons, expanding their knowledge about the meal by verbally or visually mediating cognitive components (“You are eating an egg”) and mathematical and scientific concepts (“I see three cucumber slices on your plate;” “The pasta is round and shaped like the sun; its taste is salty”). For those who lack expressive language, utilization of menus supported by pictures and word signs can offer an opportunity to choose food preferences and learn symbolic languate forms.
The CAB-E Affective Component
The affective component of the CAB-E model (Lifshitz, 2014; Lifshitz et al., 2010) includes three parameters that are directed toward providing mediation of emotions and meaning, providing opportunities for choice making, and encouraging with explanation. Table 6.3 summarizes each of these affective mediation parameters along with their goals and strategies. Next, the areas of difficulty that serve as rationales for the affective mediation component are described:Table 6.3Affective CAB-E mediation parameters, with their goals and strategies


	Affective mediation parameter and its goal
	Strategies

	MEDIATION OF EMOTION AND MEANING
	Arousal: When connecting with clients, demonstrate emotional arousal in order to increase motivation to be active and to provide meaning to his/her life. Show optimism, excitement, and enthusiasm in your voice. Accompany instructions and guidance with emotionally aroused devices in your intonation or other forms of expression. Enthusiastically draw on clients’ intact social niceties (e.g., “Hello, how are you?” “Pleased to see you today”) to elicit social emotions.

	Goal:

	 To express excitement and optimism in order to increase motivation in persons with ID + Alzheimer’s as well as to express appreciation and dignity toward them
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	Respect: When assisting clients, treat them with respect by trying to be patient and not talking down to them. Don’t talk about clients as if they aren’t there. Don’t talk to the person using “baby talk” or a “baby voice.” Be open to the person’s concerns, even if he or she is hard to understand.

	Nonverbal communication: Gestures, facial expressions, tone of voice, eye contact, props, signs, and other nonverbal and visual cues may be helpful in reinforcing verbal messages. Show a warm, caring manner. Hold the person’s hand while you talk.

	Patience: Be patient with angry outbursts. If you don’t understand, encourage clients to continue explaining their thoughts without interrupting, speaking for them, or “filling in the blanks” too quickly. Smile and say, “I am having a problem understanding.” This implies that the client is not the problem. If you think you understand what they are trying to say, clarify this them.

	AUTONOMY PROVISION
	Afford choices: Give opportunities for clients to make decisions and stay involved in their choices of foods, clothing, TV programs, leisure activities, etc.

	Goal:

	 To provide choices that will contribute to the activities and behaviors of adults with ID + Alzheimer’s, to afford meaning and enrich their quality of life
	Limit the number of choices: For example, ask “Would you like a hamburger or chicken for dinner?” instead of “What would you like for dinner?”

	ENCOURAGING WITH EXPLANATION OR MEDIATING FEELINGS OF COMPETENCE
	Accompany reinforcement with an explanation: Give the reason for success, in order to ensure continued learning.

	Goal:
	Carefully time rewards: Time a gesture/verbal expression of satisfaction when the client successfully completes a task or part of it, naming the reason for success.

	 To express satisfaction with the behavior of persons with ID + Alzheimer’s by providing the reason for reward/reinforcement





Affective Component – Signs of Decline
During much of the course of the disease, persons with Alzheimer’s, including those with comorbid ID, are aware of how the disease is affecting their memory and leading to cognitive loss (Carter & Rigby, 2017; Lifshitz, 2002a; Lifshitz et al., 2010). They are also aware of their overall health’s deterioration with age and of separation from elderly friends and relatives through death, illness, or institutionalization. Consequently, they often experience a sense of helplessness, feelings of depression, and a decline in self-image, self-efficacy, and feelings of worth. In the middle stages of Alzheimer’s, persons with ID might experience loss of interest and withdrawal, along with the emergence of emotional problems such as general slowness, apathy, loss of interest, and decreased social engagement (Deb et al., 2007; Huxley, Van Schaik, & Witts, 2005; Urv, Zigman, & Silverman, 2008). Persons with Alzheimer’s and those with both ID+Alzheimer’s also might display an increased frequency and severity of maladaptive behaviors (Lifshitz et al., 2010; Prasher et al., 1998; Urv et al., 2008) such as irritability, aggression, or self-abusive behavior. The hallmark symptom of dementia, memory deficit, limits the retrieval of vocabulary that would enable clients’ expression of wants, needs, preferences, and choices to professional and family caregivers (Schalock, 1996).

Emotions, Meaning/Values, and Autonomy – Empirical Evidence of Affective Improvement
Beyond these deficits, some points of optimism also provide rationales for the affective mediation component of the CAB-E model among persons with Alzheimer’s: Events that are imbued with emotion are typically remembered more vividly and with more confidence than non-emotional events (Mammarella & Fairfield, 2014). Emotional arousal may enhance declarative memory in individuals with Alzheimer’s. They are capable of reporting emotional events accurately and of recalling the same event again after a short time delay (Kazui et al., 2000; Wiglesworth & Mosqueda, 2009). Furthermore, persons with Alzheimer’s can experience prolonged states of emotion that persist well beyond their memory for the events that originally caused the emotion (Guzmán-Vélez, Feinstein, & Tranel, 2014). Therefore, the emotional connection between the person acting as a mediator (staff, family member) and the person with Alzheimer’s comprises an important factor in the mediation of meaning processes. Self-determination fulfills a basic human right and enhances the quality of life. It was found that persons with Alzheimer’s can learn to make choices (Bourgeois, Camp, Antenucci, & Fox, 2016). A preferred activity increases engagement levels among adults with Alzheimer’s (LeBlanc, Cherup, Feliciano, & Sidener, 2006). Providing opportunities for choice-making may contribute to the activities and behaviors of individuals with dementia, which can afford meaning to their lives and enrich their quality of life.

Regarding the mediation of feelings of competence, rewards or reinforcements that are provided to clients together with an explanation about their reasons for success are processed in the frontal cortex of the brain, which guarantee continuous learning. In contrast, rewards without explanation are processed in the amygdala, which does not foster continuity of learning processes.
The CAB-E Behavioral Component
The behavioral component of the CAB-E model includes one parameter that is directed toward the mediation of adaptive behavior among elderly persons with ID+Alzheimer’s (Lifshitz et al., 2010). Adaptive behavior skills refer to the set of skills related to ADL – activities of daily living (AAIDD, Luckasson et al., 2002 and Schalock et al., 2010; DSM-5, APA, 2013). Deficits in adaptive behavior among individuals with ID is expressed in communication, social participation, and independent living across multiple environments such as home, school, work, and recreation. Adaptive behavior skills are not recalled or “declared” consciously like declarative memory. In contrast, these skills fall under the umbrella of implicit memory, which is recalled unconsciously and demonstrated in tasks’ performance, either through improved speed or accuracy when recognizing an object (priming) or through completion of the task (e.g., motor, ADL skill learning). Implicit memory is the unconscious effect of previous experience on subsequent tasks’ performance (Schacter, 1987). Table 6.4 summarizes the behavior mediation component, along with its goals and strategies. The following are the theoretical and empirical rationales for the behavior mediation component.Table 6.4Behavioral CAB-E mediation parameters, with their goals and strategies


	Behavior mediation parameter and its goal
	Strategies

	REGULATION OF BEHAVIOR
Goal:
 To mediate task performance of clients with ID + Alzheimer’s through all four stages of task analysis (verbal instruction, modeling, practice, physical assistance)
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	Initiate practice to sustain some motor skills, even in the later stages of Alzheimer’s.

	Allow clients maximum independence in performing tasks: Intervene only when it becomes necessary and as minimally as possible to recruit clients’ skills and memories. Allow sufficient time.

	Provide effective, sensitive, increasing levels of intervention: Start with verbal instructions and, as necessary, add modeling and then physical help.

	 Offer simple, step-by-step verbal instructions to accompany tasks.

	 Explain how to do the task sensitively, to avoid evoking feelings of failure in the client.

	 Try not to interrupt.

	 Repeat instructions and allow more time for a response.

	 If verbal instructions are insufficient, demonstrate how to perform the task (modeling).

	 Afford physical help only if clients do not know how to perform the task.

	 If giving physical help, explain each step of what you are doing in a soft, reassuring way, e.g. “I am going to help you sit down now. Then we can tie your shoes.”

	Feedback: If you comment, add explanations to show respect and encourage continued learning. Say “Let’s try this way” instead of pointing out mistakes. Say “Please do this” instead of “Don’t do this.” Say “Thanks for helping” even if results aren’t perfect.

	Consistency and familiarity: Skills should be practiced under constant conditions (the same steps each time). Choose familiar objects (e.g., eating utensils) and locations (e.g., getting dressed in the same chair) to elicit the preserved implicit memories needed for maximal independence, because their use requires no new memory or conscious effort.





Behavioral Component (ADL Functioning) – Signs of Decline
As stated above, deterioration leading to Alzheimer’s in several stages. Friedland et al. (1988) asserted that the decline among elderly persons with ID+ Alzheimer’s is likely to begin approximately at age 40 and to proceed, by stages, over a period of 20 years. At first, only cognitive functions decrease, manifested as senility. Later, there is deterioration in routine and vocational activities and behaviors, characterized by dementia. There is a lack of consensus in regard to the onset of decline in everyday functioning among typically developing elderly persons with Alzheimer’s and elderly persons with comorbid ID+ Alzheimer’s.

Behavioral Component (ADL Functioning) – Empirical Findings of Behavioral Improvement
In the general population, empirical evidence supports the presence of a preserved implicit memory system for persons with Alzheimer’s in tasks such as dressing, bathing, and toothbrushing, which are vital in order to remain independent (Harrison, Son, Kim, & Whall, 2007). Everyday function can be sustained longer for persons with Alzheimer’s through interventions and environments that activate an individual’s preserved implicit memory (Fleischman et al., 2004; Gopie, Craik, & Hasher, 2011). Activation of preserved implicit memory can occur with perceptual priming of familiar objects and reinforcement of learned motor skill memories within tasks. Activation of familiar preserved implicit memories reduces the cognitive effort required to “understand” and use new objects.

Behavioral Component – Goals for Implementation in Populations with ID
As seen in Table 6.4, the CAB-E model advocates that caregivers should implement an increasing degree of adaptive behavior mediation to preserve existing skills and, when decline occurs, to respond to clients’ decreasing task performance. Thus, the CAB-E regulation of behavior parameter is based on Gold’s (1980) four stages of task analysis. First, caregivers are encouraged to begin with the lowest amount of mediation – verbal instruction only (e.g., “Use the spoon”). Then, only if clients cannot perform the task, caregivers move on to the second stage of modeling (showing how to bring the spoon to the mouth, with verbal instruction). Third, clients practice the skill (imitating the mediator) so that the behavior will be assimilated. Finally, the highest level of intervention, actual physical assistance (e.g., lifting the client’s hand to perform the eating motion) without imitation of the mediator, is given only when the other levels were insufficient to lead to the desired adaptive behavior.

Observations of the interactions between caregivers and adults with ID+Alzheimer’s have indicated caregivers’ strong tendency to give clients physical assistance instead of guiding clients verbally on how to perform tasks (Lifshitz et al., 2010). This is probably because allowing clients more independence when completing ADL tasks like dressing, eating, or showering requires a greater initial investment of time and effort. However, affording greater autonomy can enable elderly adults with ID+Alzheimer’s to maintain intact motor and cognitive skills for longer periods as well as offering emotional benefits in terms of their sense of competence and self-worth. Moreover, caregivers’ tendency to respond too quickly with physical assistance may prevent clients from exposure to opportunities to internalize and assimilate new problem-solving strategies and transfer them to similar future tasks. Thus, caregivers’ optimization of their degree of mediation should not only correspond with clients’ current functioning levels but also should stretch their abilities to “proximal” levels of development (Vygotsky, 1978).
Conclusions
Older adults with ID face the same health, emotional, and social changes that accompany aging processes as faced by the general population – requiring practitioners’ and policymakers’ specific attention to deepen understanding of age-related needs during older developmental periods. This chapter pinpointed one of the serious problems resulting from the notable increases in human longevity: a concomitant rise in cases of dementia of the Alzheimer type among adults with ID (with/without Down syndrome). This chapter reviewed interventions and research on the stressors and sense of burden experienced by the family caregivers, homecare health workers, or daycare or residential staff caring for elderly persons with ID who have Alzheimer’s (e.g., Heller et al., 2018). Caregivers often lack knowledge on how to treat this population and on what can be done for those who exhibit problems with memory and spatial and temporal orientation (Heller et al., 2018).
Nevertheless, in line with compensation age theory (Lifshitz-Vahav, 2015), the lifespan orientation (Baltes & Graf, 1997), and the structural cognitive modifiability and mediated learning experience theories (Feuerstein & Rand, 1974; Feuerstein, 2003), even when facing lifelong intellectual limitations and then with older age beginning to experience further cognitive decline due to Alzheimer’s, adults with ID can be modified and can exhibit growth and development. The CAB-E mediation model adapted for older adults with ID+Alzheimer’s is described in this chapter along with a case-study illustration (Lifshitz & Klein, 2011) and detailed practical recommendations for its implementation. The CAB-E model offers mediation parameters that can be applied throughout daily interactions between caregivers and persons with ID, during everyday activities such as meals, medication administration, and leisure and work tasks. In line with Wolfensberger’s (2002, p. 253) social role valorization theory, which upholds the need for “educational and persuasive strategies that change people’s perceptions and expectations,” CAB-E interventions should attempt to alter the attitudes of professionals and paraprofessionals towards the potential for modifiability among elderly adults with ID+Alzheimer’s, in all facilities treating persons with ID. Nonetheless, the evidence currently available on the efficacy of the CAB-E approach among persons with comorbid ID and Alzheimer’s has been drawn mainly from relatively small numbers of participants and case reports. Future experimental designs will enable further examination of the triple CAB-E model’s holistic effects on the behavioral, cognitive, and emotional skills of adults with ID and Alzheimer’s.
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Abstract
This chapter examines the affective life of adults with ID, referring to their spiritual life, intimate life, emotional intelligence, psychological capital, and motivation. First, the chapter presents the dire lack of research and attention to affect and specifically to emotional intelligence (EI) in the field of ID, including in ID definitions and policy. Next, three models of EI are reviewed, which were designed for normative development, as well as related concepts. In presenting research studies related to affect, EI, spiritual life, singlehood, psychological capital, and motivation – a clear pattern emerged of similarity between the ID and typical groups. This chapter discusses the implications of these findings for the mediation of affect and policies for individuals with ID.
Keywords
Adults with IDAffectSpiritual lifeIntimacyEmotional intelligencePsychological capitalQuality of life
Why Is Emotional Intelligence Absent from Discourse and Definitions of ID?
What do we know about the affective life of adults with ID? Are persons with ID capable of enjoying a spiritual life? Are they capable of intimate lives? What about their emotional intelligence (EI)? For many years, the term EI was absent from the discourse and from the professional literature on these populations. EI is the ability to recognize one’s own and other people’s emotions, to discriminate between different feelings and label them appropriately, and to use emotional information to guide thinking and behavior (Gardner, 1983; Goleman, 1995; Mayer & Salovey, 1997). EI is a way of recognizing, understanding, and choosing our feeling, thinking, and acting. It shapes one’s interactions with others and the understanding of each other. It defines what we learn, allows us to set priorities, and governs our daily activities.
Yet, among the commonly accepted definitions of ID – whether the initial classifications using the term “mental retardation” or the later ones using “intellectual disability” (see Appendix 1.1) – none mentioned the term EI or its related concepts of emotional knowledge or socioemotional functioning. Why is EI absent from the traditional as well as the new definitions of ID? It is true that, historically, the concept of an emotional form of intelligence was conceived relatively recently (Mayer & Salovey, 1997), becoming prominent over the last two decades. Did the AAMR, AAIDD, and DSM definitions of ID (American Psychiatric Association [APA], 2013; Grossman, 1983; Luckasson et al., 2002; Schalock, Borthwick-Duff, et al., 2010) consider disability in intellectual functioning to be unrelated to the emotional domain? Did stakeholders believe that emotional intelligence and affective functioning in individuals with ID would not differ from those of their typical counterparts and therefore did not need to be incorporated into formal definitions of the disability?
Even nowadays there seem to be some misconceptions about the emotional life of individuals with ID. Surveys have consistently shown that large sections of the public still have difficulty viewing people with ID as an equal part of the social fabric. For example, a recent public survey in Israel (Akim Israel, 2017) demonstrated that although large portions of the general population express compassion toward persons with ID (~62%) and support their participation in community recreational activities (~96%), a substantial portion of the general population still believes that persons with ID must remain in separate sheltered employment frameworks (~36%), in separate living arrangements (~26%), and even in closed residential settings removed from the community (~11%), while some respondents even expressed unwillingness to have a person with ID as a neighbor (~14%) and concern that such a person would be dangerous and aggressive toward them (19%). Not only in Israel but also in many other countries around the world, there are conservative attitudes in regards to concepts of love, marriage, and parenthood for persons with ID (Smits, 2019; Tsutsumi, 2009; Young, Gore, & McCarthy, 2012). Noteworthy is that public stigma, referring to the attitudes of the general population toward stigmatized persons (Cook, Purdie-Vaughns, Meyer, & Busch, 2014; Phelan, Bromet, & Link, 1998), can negatively affect those individuals’ inclusion in community life (Jahoda & Markova, 2004; Mirza, Tareen, Davidson, & Rahman, 2009; World Health Organization [WHO], 2001). As elaborated in Chap. 2, stigma may lead to increased social distance from people with disabilities and diminished willingness to engage in social relationships with them (Abraham, Gregory, Wolf, & Pemberton, 2002; Dagnan & Waring, 2004).
There is a dearth of research examining EI itself in populations with ID. Studies that examined concepts related to EI found that individuals with ID (whether with or without Down syndrome) exhibit difficulties in domains like social cognition and emotional knowledge, even if these researchers did not refer explicitly to the EI term (Cebula, Moore, & Wishart, 2010; Channell, Conners, & Barth, 2014; Izard et al., 2011; Morgan, Izard, & King, 2010). However, these studies focused on younger ages.
The urgent question now needs to be asked: Is it possible that individuals with ID also continue to grow and change emotionally, not only cognitively, over the adult years? The current chapter presents results of novel studies on emotion-related measures for adults with ID and on the comparison of EI among adults with ID versus adults with typical development. Before detailing this specific research series on EI in adults with ID, the EI term will be defined, its three models will be presented, and then studies that examined EI-related concepts among younger populations with ID will be reported considering the paucity of research on adults with EI.
Emotional Intelligence: Definitions, Models, and Criticisms
In 1983, Howard Gardner introduced the idea that traditional concept of intelligence, as measured by IQ, fail to fully explain cognitive ability. The thought was that IQ alone is no longer the sole measure for success in life according to traditional indices of success like gainful employment and marriage. Rather, it counts for only 20%, and the rest is due to other factors such as emotional and social intelligences, and even luck (Goleman, 1995). At that time, Gardner presented the notion of multiple intelligences, which included both interpersonal intelligence (the capacity to understand the intentions, motivations, and desires of other people) and intrapersonal intelligence (the capacity to understand oneself and to appreciate one’s feelings, fears, and motivations; Smith, 2002). Carl Haywood’s (1998, 2006) transactional perspective theory also asserted that intelligence measured by IQ alone cannot explain individual differences in learning ability and success in life in the general population. Haywood suggested that two other factors are crucial – cognitive processes and motivation – and that only the transactional interrelations among these three can determine human ability and success. Motivation as an EI-related concept is elaborated later in this chapter.
The construct of EI has been defined by Mayer and Salovey (1997) as the ability to monitor one’s own and other people’s emotions, to differentiate between emotions and identify them appropriately, and to utilize affective information to guide one’s thoughts and behaviors. Thus, the emotionally intelligent person is skilled in four areas: identifying, using, understanding, and regulating emotions (Mayer & Salovey, 1993). According to Goleman (1995), EI consists of five components: knowing our emotions (self-awareness), managing them, motivating ourselves, recognizing emotions in others (empathy), and handling relationships.
Over the years, the EI term has undergone multiple permutations. Today, disagreements exist regarding its definition, with respect to both terminology and operationalization. Currently, there are three main models utilized to explain EI in the general population: the ability, trait, and mixed models. These models, as expounded in the context of typical development, are presented briefly next. Noteworthy is that all three models, and the subtypes of emotional abilities that each model measures, share similarities.
The EI Ability Model
Mayer and his colleagues (Mayer & Salovey, 1997; Mayer, Salovey, Caruso, & Sitarenios, 2001; Salovey & Grewal, 2005) described EI as an array of abilities that can be measured by the individual’s ability to “read” emotions in faces or in group interactions. The four-branch model of EI describes four areas of capacities or skills that collectively describe many areas of EI. More specifically, this model defines EI as involving cognitive abilities to: accurately perceive emotions in oneself and in others; use emotions to facilitate thinking; understand emotional meanings; and manage emotions. In particular, the ability model includes four types of abilities:


	1.Perceiving emotions – the ability to detect and decipher emotions in faces, pictures, voices, and cultural artifacts, including the ability to identify one’s own emotions. Perceiving emotions represents a basic aspect of EI because it enables all other processing of emotional information.

 

	2.Using emotions – the ability to harness emotions to facilitate various cognitive activities, such as thinking and problem solving. The emotionally intelligent person can capitalize fully upon his or her changing moods in order to best fit the task at hand.

 

	3.Understanding emotions – the ability to comprehend emotion language and appreciate complicated relationships between emotions. For example, understanding emotions encompasses the ability to be sensitive to slight variations between emotions, and the ability to recognize and describe how emotions evolve over time.

 

	4.Managing emotions – the ability to regulate emotions in both ourselves and in others. The emotionally intelligent person can therefore harness emotions, even negative ones, and manage them to achieve intended goals.

 





The ability model views emotions as useful sources of information that help one to make sense of and navigate the social environment (Mayer et al., 2001; Salovey & Grewal, 2005). This model proposes that individuals vary in their ability to process information of an emotional nature and in their ability to relate emotional processing to wider cognition.
The accepted empirical measure of EI according to the ability model is the Mayer-Salovey-Caruso Emotional Intelligence Test (MSCEIT), which is based on a series of emotion-based problem-solving items (Mayer, Salovey, & Caruso, 2002; Mayer, Salovey, Caruso, & Sitarenios, 2003; Salovey & Grewal, 2005). Consistent with the model’s claim of EI as a type of intelligence, the test is modeled on IQ-tested abilities. By testing a person’s abilities on each of the four branches of EI, it generates scores for each of the branches as well as a total score.
Central to the four-branch model is the idea that EI requires attunement to social norms. The MSCEIT is therefore scored in a consensus fashion, with higher scores indicating higher overlap between an individual’s answers and those provided by a worldwide sample of respondents. The MSCEIT can also be expert-scored, where the amount of overlap between an individual’s answers and those provided by a group of 21 emotion researchers is calculated (Mayer et al., 2003; Salovey & Grewal, 2005). Using the MSCEIT, the ability-based model showed differences in EI between men (n = 170) and women (n = 389) ages 19 to 76, favoring women (Fernández-Berrocal, Cabello, Castillo, & Extremera, 2012). Although the ability-based EI model has been criticized for lacking face and predictive validity in the workplace (Bradberry & Su, 2006), such EI tests show an advantage over self-report scales in terms of construct validity, because they compare individual maximal performance to standard performance scales and do not rely on individuals’ endorsement of descriptive statements about themselves.
The Trait EI Model
Petrides and Furnham (2000) proposed a conceptual distinction between the ability-based model and a trait-based model of EI. In lay terms, trait EI refers to individuals’ self-perceptions about their emotional abilities. This definition encompasses behavioral dispositions and self-perceived abilities and is measured by self-reports, as opposed to the ability-based model that refers to actual abilities that have proven highly resistant to scientific measurement. Trait EI should be investigated within a personality framework (Petrides & Furnham, 2001). The trait model includes five branches:


	1.Knowing one’s emotions: self-awareness, recognizing a feeling while it happens.

 

	2.Managing emotions: handling feelings so that they are appropriate; realizing what is behind a feeling; finding ways to handle fears and anxieties, anger, and sadness.

 

	3.Motivating oneself: marshalling emotions in the service of a goal; emotional self-control; delaying gratification and stifling impulses.

 

	4.Recognizing emotions in others: empathy and social awareness.

 

	5.Handling relationships: skills in managing emotion in others.

 





There are many self-report measures of trait EI, including the EQ-i, the Swinburne University Emotional Intelligence Test (SUEIT), and the Schutte EI model (Petrides, Pita, & Kokkinaki, 2007). However, according to Petrides et al. (2007), none of these assess intelligence, abilities, or skills (as their authors often claim). Rather, they are limited measures of trait EI. The most widely used and widely researched measure of self-report or self-schema for EI is the EQ-i 2.0, originally known as the Bar-On EQ-I (Bar-On, 2000; see also studies below on singlehood and on post-secondary students in mixed/hybrid inclusion).
The Mixed EI Model
Daniel Goleman (1995, 2000) defined the Emotional Intelligence/Quotient as the ability to recognize our own feelings and those of others, to motivate ourselves, and to handle our emotions well in order to optimize ourselves and our relationships. Goleman (1995) focused on the more functional aspects of interpersonal and personal strengths commonly used by successful, happy people. He claimed that EI is a different way of being smart. It includes knowing your feelings and using them to make good decisions, managing your feelings well, motivating yourself with zeal and persistence, maintaining hope in the face of frustration, exhibiting empathy and compassion, interacting smoothly, and managing relationships effectively.

These emotional skills matter immensely in marriage and families, in careers and in the workplace, for health and contentment. Goleman (1995) agreed with Salovey and Mayer’s (1990) five main domains of EI:	1.Self-awareness – the ability to know one’s emotions, strengths, weaknesses, drives, values, and goals and recognize their impact on others while using gut feelings to guide decisions.

 

	2.Self-regulation – involves controlling or redirecting one’s disruptive emotions and impulses and adapting to changing circumstances.

 

	3.Social skills – managing relationships to move people in the desired direction.

 

	4.Empathy – considering other people’s feelings, especially when making decisions.

 

	5.Motivation – being driven to achieve for the sake of achievement.

 




Goleman included a set of emotional competencies within each construct of EI. Emotional competencies are not innate talents, but rather learned capabilities that must be worked on and can be developed to achieve outstanding performance. Goleman posited that individuals are born with a general EI that determines their potential for learning emotional competencies. However, even Goleman’s model has been criticized in the research literature as mere “pop psychology” (Mayer, Roberts, & Barsade, 2008).
Two measurement instruments are based on the Goleman model (Bradberry & Greaves, 2009): the Emotional Competency Inventory (ECI; Boyatzis, Goleman, & Rhee, 1999), and the Emotional and Social Competency Inventory (ESCI; Boyatzis, 2011). The Emotional and Social Competency – University Edition (ESCI-U; Boyatzis, 2011) is also available. These instruments provide a behavioral measure of the emotional and social competencies. The Emotional Intelligence Appraisal, which was created in 2001, can be used as a self-report or a 360-degree assessment. In a recent study, Drigas and Papoutsi (2018) summarized all the definitions of EI as follows: “Emotional Intelligence is the ability to identify, understand, and use emotions positively to manage anxiety, communicate well, empathize, overcome issues, solve problems, and manage conflicts.”
Criticisms of EI
Criticisms have been voiced against the theoretical foundation of EI and its measures. One claim is that EI is not a construct of intelligence or of cognitive ability (Eysenck, 2000; Locke, 2005) and that there are no correlations between its components. The essence of this criticism is that scientific inquiry depends on the utilization of valid and consistent constructs, and that psychologists established theoretical distinctions between factors such as abilities and achievements, skills and habits, attitudes and values, and personality traits and emotional states, before the introduction of the EI term (Mattiuzzi, 2008). Thus, some scholars believe that the term merges and conflates such accepted concepts and definitions.

Another claim is that it has little predictive value for success in higher education, work, long-term romantic relationships, and so forth. Finally, measurements of EI have not been validated. They measure skills but not ability, and most are based on self-report. Another criticism is the claim that there are similarities between the various scales of the trait model and the mixed model. That is, the same question appears in the different scales, under different subscales or headings. For example: “I often find it difficult to see things from another person’s viewpoint” and “I can deal effectively with people” appear in the Trait Emotional Intelligence Questionnaire (TEIQue-SF; Petrides & Furnham, 2006) and in the Schutte Emotional Intelligence Scale (SEIS; Schutte et al., 1998), yielding similar research outcomes (e.g., see studies below on singlehood and on post-secondary students in mixed/hybrid inclusion, which utilized these scales).
Importance of EI
Despite debate on definitions, theoretical models, and measurements, many scholars continue to contend that EI is important for human beings’ everyday lives. EI is intricately related to human growth and cognitive, emotional, social, and physical development. It occurs across time over development, from childhood through adolescence and on into post-secondary years and adult life (Steinberger, 1993). In children, EI is positively correlated with better social relations in term of good social interactions, peer relationships, family relationships, and child-teacher relationships. In adults, EI is positively correlated with better social relations in terms of self-perception of social ability and more successful interpersonal relationships and less interpersonal better aggression and problems. Studies have shown that typically developing people with high EI have better mental health, exemplary job performance, and more potent leadership skills (Goleman, 1998). Emotionally intelligent individuals are more likely to have a better understanding of themselves and to make conscious decisions based on a combination of emotion and rationale, and their self-control is internal. Newman, Joseph, and MacCann (2010) asserted that, overall, EI can be said to lead people to self-actualization and to self-fulfillment of their potentialities and capacities. Highly emotionally intelligent individuals are perceived more positively by others, as more pleasant, socially skilled, and empathic to be around (Mayer, Salovey, & Caruso, 2008), with better social relations during work performance and in negotiations and better psychological well-being (higher life satisfaction and self-esteem, lower levels of insecurity or depression). EI is negatively correlated with poor health choices and behavior. According to Bar-On (2000), development of these facets of emotional and interpersonal skills can significantly help optimize academic potential and interpersonal relationships, and ultimately life success.

EI-Related Concepts: Motivation, Self-Determination, and Psychological Capital
Despite the criticisms about EI, there is agreement about its advantages. EI is viewed as important to human growth and cognitive, emotional, social, and physical development in childhood, adolescence, and adulthood. It is considered to be the best predictor of success in various spheres of life, including educational, occupational, and social contexts. It has been correlated with self-perceptions of social ability and with more successful interpersonal relationships and less interpersonal aggression and problems. Given the importance attributed to EI in typical development, it is self-explanatory why it may be considered of utmost importance in the population with ID.
EI is an umbrella term that relates to other factors determining success in everyday life such as: social competencies, emotional adjustment, emotional sensitivity, practical intelligence, motivation, self-determination, and psychological capital. In contradistinction to IQ, EI was believed to offer much hope for individuals characterized by low levels of cognitive ability. The competencies underlying EI can be learned, and this offers a more optimistic message for weak segments of society (Matthews, Zeidner, & Roberts, 2003). As stated, there is a dearth of EI research in populations with ID. However, some of its related concepts were studied in this population, including motivation, self-determination, and psychological capital, as seen next.
Motivation
Motivation is an integral component in the concept of EI. Gardner (1983), when introducing the term of multiple intelligences, included the concept of motivation both in interpersonal intelligence (the capacity to understand the intentions, motivations, and desires of other people) and intrapersonal intelligence (the capacity to understand oneself and to appreciate one’s feelings, fears, and motivations). The concept of motivation is included in other models of EI. The trait model (Petrides & Furnham, 2000) described “motivating oneself” as marshalling emotions in the service of a goal. The mixed model (Goleman, 1995) related to motivation as being driven to achieve for the sake of achievement. Thus, each of these models refers to motivation as an aspect of intelligence. Haywood (1992, 1998) related to intrinsic motivation as a main component in the tripartite transactional perspective (as detailed in Chap. 1). In intrinsic motivation, the reward and reinforcement are inherent in the information tasks or actions themselves, without an external reward. Motivation according to Haywood is the driving force to behave, to take in and act upon information, to learn, and to solve problems – all for the sake of doing so and with no reward other than the satisfaction of doing so.

Self-Determination
Another EI-related concept is Deci and Ryan’s (2000) macro theory of human motivation and personality – self-determination theory. This theory deals with individuals’ inherent growth tendencies and innate psychological needs, highlighting that motivation emphasizes human beings’ universal will toward growth and development (Deci & Ryan, 1985, 2000; Ryan & Deci, 2000). Self-determination theory addresses the motivation behind choices made without external influence and interference. According to Deci and Ryan (2000), motivation is associated with energy, direction, persistence, intention, and activation, while involving the biological, social, and cognitive forces of the behavior. Motivation comprises three components of motivation as influencing learning processes: activation, persistence, and intensity. Activation involves the decision to initiate (or to maintain) a behavior and continued effort towards a goal, despite the potential existence of obstacles. Persistence is the amount of time, energy, vigor and resources (emotions) that are invested (behavior). Intensity (also known as quality) relates, among other things, to the thought (cognition) and emotion put towards the goal.

While this term was not explicitly mentioned in the EI models, it is an integral part of both motivation theories (Deci & Ryan, 2000) and the psychological capital concept (see later, Snyder, Irving, & Anderson, 1991). Self-determination is also a strong focus of interest in discourse within the ID field. It is considered as a basis for the qualitative construct of quality of life (Schalock, Keith, Verdugo, & Gomez, 2010; Zappella, 2019) among adults with ID, and it is also considered to be an important component of health literacy, a new concept in the field of ID (Geukes, Bröder, & Latteck, 2019). Adults with ID are increasingly being encouraged to take control of their lives through a range of goal-setting and choice- and decision-making opportunities. Self-determination is considered as a causal agent in one’s life and as vital for making choices and decisions regarding one’s quality of life, free from external influence or interference (Wehmeyer, 2015). It is seen as a key concept for promoting greater self-awareness in persons with disability, for building appropriate educational or professional projects, and for evaluating already active programs (Zappella, 2019).
Psychological Capital
Introduced by Seligman (1991), the “positive psychology” approach seeks to measure, develop, and manage people’s strengths and psychological core meanings rather than focusing on their weaknesses (Keleş, 2011; Luthans & Youssef, 2004). Psychological capital is a sub-concept under positive psychology referring to the strengths, positive aspects of human behavior, and human resources that play a central role in individuals’ and organizations’ success, necessitating careful and effective analysis of their sources. Positive psychological capital generally includes four components: self-efficacy, hope, optimism, and resiliency. Each of these positive constructs meets the criteria for psychological capital: being grounded in theory and research with valid measures; being state-like and open to development; and having a positive impact on attitudes, behaviors, and performance (Luthans, Youssef, & Avolio, 2007). In fact, psychological capital incorporates the mechanism(s) that these four discriminant constructs have in common.

A meta-analysis of 51 independent samples (Avey, Reichard, Luthans, & Mhatre, 2011) found that psychological capital strongly and significantly correlated positively with positive emotions (e.g., satisfaction, commitment, well-being) and negatively with negative emotions (e.g., stress, anxiety). In more recent research on typically developing adults, Saeed, Khan, Qadir, and Khattak (2017) examined the relationship between psychological capital and EI, defined using the ability model (Salovey & Mayer, 1990) and measured using the psychological capital questionnaire (Luthans et al., 2007) and the EI ability measure (Schutte et al., 1998). Saeed et al. found that Pakistani employees’ better job performance in the public sector of the Universities of Peshawar was significantly linked with both their higher psychological capital and higher EI, thereby indicating these two measures’ significant positive association. Likewise, Mellão and Mónico (2013) found that EI was correlated with workers’ psychological capital in Portugal. The workers also exhibited higher level of self-motivation, self-encouragement, and emotional self-control. Similar findings emerged among construction workers in Pakistan (Sarwar, Nadeem, & Aftab, 2017). Using the same measures, the findings revealed that psychological capital is significantly correlated with EI, which, in turn, is significantly correlated with project success. The results also indicated that the three dimensions of psychological capital (self-efficacy, optimism, and resilience) were positively significantly correlated with project success and showed a significant mediating effect for EI.
Self-Efficacy
This component of psychological capital can be thought of as an inner agent that directs people to effectively execute different tasks and roles in life (Stajkovic & Luthans, 1998). Based on Albert Bandura (1997), who developed and comprehensively investigated the concept of self-efficacy, Stajkovic and Luthans (1998, p. 66) defined it as one’s “conviction (or confidence) about his or her abilities to mobilize the motivation, cognitive resources, and courses of action needed to successfully execute a specific task within a given context.”

Hope
Defined as a positive motivational state that has two interactive dimensions – agency and pathways – hope derives from the sense of successful goal-directed energy (agency) and from plans (pathways) to actually meet those goals (Snyder et al., 1991). Agency is a determination that directs the goals, while the pathway is described as a plan to achieve desired goals. Thus, this component of psychological capital is a motivational state that supports one’s desired positive emotional outcomes, such as dreams, and can be said to waken people to motivation, which in turn can lead to better performance according to one’s abilities.

Optimism
Defined as a psychological intention and expectation for the best possible positive outcome in the future (Luthans et al., 2007). Optimism is depicted in positive psychology as both a positive future expectation or openness to development (Carver & Scheier, 2002), and also as an explanatory or attributional style for interpreting events, where negative events are seen as external, temporary, and situation-specific and positive events are seen as having personal, permanent, and pervasive causes (Seligman, 1998). This component of psychological capital can positively influence individuals’ physical health and especially mental health, which is related to positive emotions.

Quality of Life (QoL)
In this description of psychological capital’s components, the resilience component is replaced by quality of life, inasmuch as a pilot study conducted by Malka-Tzemah (2018) found that the resilience component was overly abstract for populations with ID. The quality of life (QoL) paradigm has strongly influenced the field of ID in research, practice, and policy-oriented perspectives (Claes, Van Hove, van Loon, Vandevelde, & Schalock, 2010; Malka-Tzemah, 2018; Schalock, Keith, et al., 2010). Coinciding with psychological capital, the QoL framework supports the equality of persons, which is reflected in concepts such as self-determination, emancipation, inclusion, and empowerment. Schalock, Keith, et al. (2010, p. 21) offered the following well-accepted definition of QoL: “Individual quality of life is a multi-dimensional phenomenon composed of core domains influenced by personal characteristics and environmental factors. These core domains are the same for all people, although they may vary individually in relative value and importance. Assessment of QOL domains is based on culturally sensitive indicators.”

The QoL construct consists of the following eight domains that have been validated in a series of cross-cultural studies (Schalock et al., 2005): personal development and self-determination (reflecting the person’s level of independence); interpersonal relations, social inclusion, and rights (reflecting the person’s social participation); and emotional, physical, and material well-being (reflecting the person’s overall well-being). The QoL literature does not define a hierarchy among those eight domains, nor does it specify cause and effect relations among them (Bonham et al., 2004). Indicators that operationally define each QoL domain include related perceptions, behaviors, and conditions. Following, studies related to the EI construct and related concepts will be presented.
EI in Populations with ID during Childhood and Adolescence
PsycINFO and ERIC searches yielded only two studies that explicitly used the EI term in populations with ID (i.e., Adibsereshki, Shaydaei, & Movallali, 2016; Sheydaei, Adibsereshki, & Movallali, 2015), albeit investigating adolescents, not the adults who are the focus of this book. Yet, other studies did examine EI-related concepts (not EI explicitly), such as emotion knowledge and social cognition in ID. Next is a brief review of these studies.
Emotion knowledge is an umbrella term that includes the abilities to reflect on one’s own emotions, recognize emotional expressions in others, label those expressions, and identify causes of emotions (Izard et al., 2011; Morgan et al., 2010; Mostow, Izard, Fine, & Trentacosta, 2002). There is considerable variability in its precise definition across the literature. Well-developed emotion knowledge leads to more accurate interpretations of others’ mental states and appropriate self-regulatory behaviors that drive successful interactions within the family and the broader environment (Denham et al., 2003; Lemerise & Arsenio, 2000). Thus, emotion knowledge is key to the development and maintenance of friendships and relationships in the classroom, workplace, and beyond.
The impaired cognition and varied social experiences of individuals with ID put them at risk for difficulties in developing social cognitive skills such as emotion knowledge (Cebula et al., 2010). Several studies examined emotion knowledge in Down syndrome via recognition of emotions from facial expressions (Way & Rojahn, 2012; Williams, Wishart, Pitcairn, & Willis, 2005; Wishart, Cebula, Willis, & Pitcairn, 2007; Wishart & Pitcairn, 2000). This research suggested a relative weakness in the ability of youngsters with ID to recognize others’ emotional expressions (Wishart et al., 2007). It is increasingly assumed by researchers that children with Down syndrome are impaired in emotion recognition beyond the level expected from their disability severity (Cebula et al., 2010; Cebula & Wishart, 2008).
Kasari, Freeman, and Paparella (2001) conducted a series of studies assessing emotion knowledge in young children with Down syndrome versus typically developing children with the same mental age, using Denham’s (1986; Denham & Couchoud, 1990) affective knowledge test, commonly known as the “puppet interview,” where a trained examiner uses a faceless puppet to act out vignettes while orally narrating each story. The examiner uses tone of voice and facial expression to accompany the narrations. After each vignette, participants are asked to attach a schematic face of an emotional expression to the puppet.
In Kasari et al.’s (2001) first study, the young participants with Down syndrome performed as well on the puppet interview as their peers with typical development, with both groups (at age 3 years) making many errors. In their second study, the researchers sampled a mixture of previous study participants with Down syndrome who had advanced to a mental age of 4 years and new children with Down syndrome also with approximately the same mental age. The findings indicated that this mixed novice and experienced Down syndrome sample performed significantly lower not only compared to a group of typically developing children but also compared to another group of participants with mixed-etiology ID, who had been matched for mental age. The authors concluded that growth in emotion recognition abilities for children with Down syndrome may slow substantially at a mental age of 4 years. This was corroborated in the researchers’ third study, in which the participants with Down syndrome did not demonstrate any significant increase in performance on the puppet interview at a 2-year follow-up.
The findings of Kasari et al.’s (2001) studies as well as those of Turk and Cornish (1998) suggested that children with Down syndrome may have difficulties in judging others’ emotions from social context cues. However, in both studies, the researchers relied on oral narratives to present the social context, which, as mentioned, may have put the children with Down syndrome at a disadvantage compared to their peers with typical development.
Channell, Conners, and Barth (2014) aimed to examine the developmental profile of emotion knowledge of children with Down syndrome by utilizing the Emotion Judgment Test (EJT), a measure that minimized the need for linguistic skills, presented emotion expressions dynamically, and included social context cues. The EJT consisted of brief video clips (5–10 s each) of a male child protagonist named Charlie acting out events that would typically elicit a specific emotion and/or making facial expressions of one of three emotions (happiness, sadness, or fear). There were four video types, which varied by emotion cue: face only, context only, face plus context, and incongruent face plus context.
The first study by Channell et al. (2014) included children with Down syndrome with a mean chronological age of 11.44 (SD = 3.64) and a mean mental age of 4.66 (SD = 1.09) versus children with typical development matched for mental age (chronological: M = 3.86, SD = .85; mental: M = 4.65, SD = .98). Using the EJT, the findings indicated that the total accuracy across all three trials for all three emotions was 97.68% for the children with Down syndrome and 100% for the typical participants matched for mental age. These scores demonstrated that all participants understood the pointing response scale utilized in the EJT and the static faces. That is, the participants with Down syndrome performed similarly to their mental-age-matched typically developing counterparts across all the measures of emotion knowledge, including the three video emotion cue conditions (face, context, and face plus context), and the three video emotion expressions (happy, sad, and fearful). The two groups also performed similarly in the incongruent video condition in terms of their relative reliance on facial cues or social context to make emotion judgments.
In a follow-up study, Channell et al. (2014) included two cross-sectional groups: children with Down syndrome (chronological age: M = 11.44, SD = 3.64; mental age: M = 4.66, SD = 1.09) versus children with typical development (chronological age: M = 3.81, SD = .77; mental age: M = 4.78, SD = .97). The goal was to examine how general emotion recognition ability develops with maturational factors (e.g., mental age) in individuals with Down syndrome compared to individuals with typical development. Both diagnostic groups showed a similar rate of growth in emotion knowledge across mental age, again supporting the idea of similarity between groups in this skill relative to mental age. Pearson correlations indicated that emotion knowledge was related to chronological age and mental age in both groups. However, examination of correlations broken down by video emotion cue conditions showed that in the group with Down syndrome, only the ability to judge emotions from the social context was related to chronological age. This makes sense, inasmuch as expected development of this skill is dependent on social experiences, and thus to increase with age. However, in the group with typical development, chronological age and mental age were strongly linked. It is therefore not surprising that both factors were significantly correlated with emotion judgment across video types for these participants.
Researchers have shown that children with ID have difficulties in identifying emotions and display a lack of emotional awareness (Vos, De Cock, Petry, Van Den Noortgate, & Maes, 2013). They also have trouble recognizing and expressing emotions and even communication skills. As a consequence, Sheydaei et al. (2015) and Adibsereshki et al. (2016) examined the effectiveness of EI training for promoting the communication skills and adaptive behavior of adolescents with ID. Participants were 32 adolescent students with ID (chronological age = 14–18 years; IQ = 60–70) divided into experimental and control groups. The intervention program was based on the Bar-On program (Bar-On, 2006) adapted to a population with ID. It included the following topics: 1-emotional self-awareness, 2-self-respect and self-actualization, 3-independence, 4-assertiveness, 5-empathy, 6-interpersonal problem solving, 7-decision making skills, 8-flexibility of reality testing, 9-impulse control, 10-stress tolerance, 11-happiness, and 12-optimism (Bar-On, 2006). Using the Vineland Adaptive Behavior Scale (Sparrow, Balla, & Cicchetti, 1984), the findings indicated that the EI intervention had improved the scores of the experimental group in the Vineland subscales of communication (Sheydaei et al., 2015) and adaptive behavior (Adibsereshki et al., 2016). To be noted, these two studies were among the only research literature that used the term EI explicitly as an intervention tool for the ID population. Participants’ level of EI, however, was not examined.
Affect and EI in Populations with ID During Adulthood
While the above studies were conducted on children and adolescents with ID, the following studies undertook a focus on older individuals with ID, mainly in adulthood but also in adolescence (as a comparison group). Only one study directly examined EI in a population with ID, but two other studies investigated the affective life of persons with ID or EI-related issues such as emotional religious concepts and singlehood in a population with ID, which reflect emotional abilities in an indirect way. Conclusions on affect or EI were drawn from the outcomes of these studies.
Emotional Components of Religious Concepts: Empirical Comparison Between Adolescents and Adults with ID
Lifshitz and Katz (2009) examined possible age differences in the psychological-motivational components of religiosity. Two groups of Jewish individuals with ID (IQ = 40–70) participated in the study: 54 adolescents ages 13–21 years and 35 adults ages 30–60 years. The emotional-motivational aspects of religiosity were examined through focused interviews comprising direct, verbal, open-ended questions that accompanied a behavioral scale. Each behavioral question (regarding fulfillment of Jewish religious commandments, e.g., to attend synagogue or to perform the ritual of washing hands before meals)1 was accompanied by three emotional questions: (1) Why do you do it? (2) What do you feel when you do it? And (3) Does it give you pleasure and enjoyment? Participants could give multiple responses to the first question (e.g., because I adore God; because I want to thank God for the food He gave us) and to the second question (e.g., it gives me a sense of security; I feel grateful for what He has given me), each receiving a score of 1. All the statements were counted, and the percentage represented the sum of statements given by all participants. Participants’ replies for this emotional-motivational component were grouped into 10 categories according to Reiss’s (2000) psychological religious motivation scale.
Overall, the findings of this study on religious emotional components (Lifshitz & Katz, 2009) demonstrated that adults exhibited more mature motives for being religious (dependence on God) than did the adolescents (expecting fulfillment of personal wishes). In accordance with transactional theory (Haywood, 1992, 1998), adults with ID exhibited more intrinsic motivation for being religious compared to adolescents with ID. Thus, intrinsic motivation (at least in regard to religiosity) might develop with age and maturity.
Specifically, the reasons indicated by each participant for behaving according to religious precepts were counted. The nine most frequently cited reasons were: dependence, security, God as an anchor (cited by 98%); adoration, faith in God, and gratitude toward Him (92.2%); commitment to worship because of a divine decree – obedience to God (97.6%); a feeling of security in the order and stability of religious ritual (66%); national motivations for prayer: asking for peace and end to war (41.5%); social acceptance, fraternity, and belonging to a religious community (59%); joy of religious ritual (10%); expecting fulfillment of personal wishes (100%); and good feelings derived from fulfilling commandments (72%).
Participants’ emotional motives were grouped into active motives (e.g., commitment to worship) and passive motives (expecting an intrinsic reward like good feelings or extrinsic material rewards). Table 7.1 presents the ranking of the active and passive psychological motives for being religious in the total sample of adolescents and adults with ID. Motives in the table are listed from the most to the least intrinsic or extrinsic.Table 7.1Religious emotional components study: Active and passive psychological motives for religiosity, ranked from most to least intrinsic/extrinsic, in the total sample adolescents and adults with ID


	Active intrinsic motives
	n
	Passive extrinsic motives
	n

	Dependence, security, God as an anchor
	92%
	Expecting fulfillment of personal wishes
	100%

	Commitment-worship; Obedience-God
	97%
	Good feeling
	72%

	Adoration, faith in God and gratitude
	68%
	Social acceptance, fraternity, belonging
	60%

	National motivations for prayers
	42%
	A feeling of security stability of religious ritual
	46%

	 	 	Joy of religious ritual
	10%




The motives expressed by adolescents and adults with ID are parallel to the psychological motives for religious observance that were found among typical students and service providers of individuals with ID in studies conducted by Reiss and Havercamp (1998) and Reiss (2000). The need to rely on outside forces and depend on a higher power was the dominant motive for becoming religious in typical populations as well. Thus, the findings of Lifshitz and Katz (2009) indicated that individuals with ID have the same need for a spiritual anchor as the general population.
As for the emotional motives for behaving according to religious precepts, in both groups, high percentages of participants accentuated their dependence on God – their need for a spiritual anchor directing the world, on whom they could rely (see Fig. 7.1). They expressed this feeling in their interviews as: “In case of trouble I know He’s with me” or “He helps me, so that I have the courage to do the right thing, He gives me confidence.” However, chi-square analysis revealed that religiosity was motivated by this reliance on God to a significantly higher extent among adults than among adolescents, χ2(2) = 13.29, p < .001. Three other psychological motives for being religious showed significant differences between age groups in the opposite direction: Adolescents demonstrated a stronger expectation for extrinsic rewards than adults as a result of their religiousness – both in terms of religion fulfilling social needs like a sense of social belonging to a religious community, χ2(2) = 3.29, p < .05, and in terms of religiousness granting personal desires, χ2(2) = 5.48, p < .05. In addition, although both groups showed very high commitment to worship because of a divine decree to pray, the adolescents were significantly more motivated by a need to be obedient to God, compared to the adults, χ2(2) = 3.84, p < .05.[image: ../images/427733_1_En_7_Chapter/427733_1_En_7_Fig1_HTML.png]
Fig. 7.1Religious emotional components study: Comparing adolescents’ versus adults’ patterns of emotional motives for being religious


It seems that these adolescents’ affect-related thoughts and intuitions in their motives for fulfilling Jewish commandments were mostly heteronomous (Kohlberg, 1964), relating to a need for obedience to someone outside oneself like God or one’s parents, whereas the adults’ motives were mostly autonomous in their level of affective morality. The heteronomy stage of development, according to Kohlberg (1964), is characterized by acceptance of moral laws originating from adult influence and imposed from the outside as undisputable. Their validity is eternal and holy. In the autonomy stage, which usually begins around age 11 in typical development, morality is freed of external pressure, and the individual acts out of self-choice according to behavioral laws that he or she has internalized.
This notion of the adult group’s autonomy in affective moral reasoning coincides with prior research showing the capacity for free choice among adults with ID. Cea and Fisher (2003) asked adults with mild and moderate ID (ages 30–65) to explain the essence of a hypothetical medical treatment (psychiatric, medical, dental) to three patients. The participants succeeded in making the appropriate choices and could explain those choices. Thus, the results of Lifshitz and Katz (2009) whereby adults with ID exhibited more autonomous motives for being religious compared to adolescents with ID, coincide with the theory of self-determination (Deci & Ryan, 2000).
Noteworthy is that the higher scores of the adults compared to the adolescents in Lifshitz and Katz (2009) had emerged without any mediation. That is, the adults with ID had achieved this growth in their intrinsic motivation for being religious independently and spontaneously with age, as a result of affective maturity and life experience with spiritual questions. Thus, the findings indicate that the not only cognitive ability but also psychological motives or other abilities related to EI are able to progress along the lifespan in adults with ID.
The adult group also exhibited significantly higher scores than the adolescents in two factors on the cognitive scale that nonetheless involved emotional components: the efficacy of prayer and the presence of God (providence). Regarding the concept of prayer’s efficacy, the scores of adolescents with ID showed that their cognitive level was located between the preoperational stage and the concrete operations stage, whereas the adults with ID were located between the concrete operations stage and the formal operations stage. These results confirmed Rosenberg’s (1990) point of demarcation in the typically developing population between Grades 1 and 6, where first graders still believe in the immediate efficacy of prayer whereas sixth graders and above believe that there are conditions for having prayers answered. From the eighth grade and up, students begin forming a position that response to prayer is subjective-reflective – prayer acts upon the supplicant. The adolescents with ID in this study (Lifshitz & Katz, 2009) shared the thinking of the lower-grade students with typical development, while the thinking of the adults with ID resembled that of typically developing upper-grade students.
As for prayer content, Rosenberg (1990) found a transition from instrumental-egocentric texts to altruistic ones from age 10 in typical development. The adolescents with ID in Lifshitz and Katz (2009) had personal, mostly materialistic wishes, whereas the adults with ID refrained from expressing personal wishes and were for the most part altruistic.
Likewise, regarding the concept of providence or divine presence, the scores of adolescents with ID showed that their cognitive level was located between the preoperational stage and the concrete operations stage, whereas the adults with ID were located between the concrete operations stage and the formal operations stage. These results confirmed those of Richard and Stubblefield (1965), whose participants believed that God is involved with people’s lives. However, the adolescents addressed the physical presence of God and had difficulties with the concept of God’s metaphysical existence.
Relatedly, the regression analysis with chronological age and mental age as independent variables and the religious cognitive components as the dependent variables yielded a significant contribution of chronological age to the explained variance of prayer efficacy and providence. Namely, higher age contributed to a higher level of understanding for both of these concepts (Lifshitz & Katz, 2009).
Emotional Religious Concepts Study – Summary of Findings

	The psychological-emotional motives for religiosity among adolescents and adults with ID resemble those their typically developing counterparts.

	Adults with ID revealed more mature psychological-emotional motives for religiosity than adolescents with ID, indicating that maturity and life experience influenced their emotional development.






Singlehood Research: Assessing EI as Related to Singlehood Phenomena in Populations with ID
One of the most crucial topics having everyday meaning during adulthood in the general population is one’s establishment of or lack of long-term intimate relationships. Does this hold true for adults with ID as well? A series of studies (Haguel & Lifshitz, 2019; Vahav, Haguel, & Fridle, 2015) aimed to deepen understanding of the psychological-emotional motives underlying marriage and singlehood in adults with ID as compared to adults with typical development using a battery of questionnaires. The EI of single persons with ID versus typically developing single persons was compared.
In modern societies, marriage is considered a cultural universal. Nearly 90% of the world’s adults ages 45–49 have been married at least once (Goodwin, Mosher, & Chandra, 2010). In the general population, singlehood suffers from stigma and prejudice (Budgeon, 2008); singles are perceived as outsiders who lack maturity (Lahad, 2012). Conversely, most adults with ID are single (Brown, 1996). In Israel, for example, only 10% of adults with ID, whether with or without Down syndrome, are married, and another 20% are in heterosexual relationships (Ministry of Welfare, Division of Persons with ID, 2014).
Cultural Views and Theories of Singlehood
Historically, there has been resistance to people with ID entering couple relationships, living together, or marrying due to fears about their ability to take responsibility for themselves and for any children resulting from such relationships (Mureno, 2013). However, the right of adults with ID to establish and maintain intimate and romantic relationships has been upheld in international policy. For example, the UN-CRPD human rights treaty (United Nations, 2006, Article 23) determines: “States Parties shall take effective and appropriate measures to eliminate discrimination against persons with disabilities in all matters relating to marriage, family, parenthood and relationships.” Consistent with this mandate, the discourse of sexual expression, love, and marriage for people with ID has become more open in society (Tsutsumi, 2009).

Like for the general population, it was found that partnership and marriage increase the social and personal growth of the minority of persons with ID who do achieve such relationships (Brown, 1996). Such long-term relationships also were found to contribute to the well-being and life quality of persons with ID (Arias, Ovejero, & Morentin, 2009; Löfgren-Mårtenson, 2004; Neuman & Reiter, 2015; Weinberger, 2007). Partnership is traditionally defined as involvement in a monogamous relationship for at least 2 years (Lahad, 2012). Singlehood refers to persons who have never been engaged in a committed long-term relationship (excluding single mothers, widows, or divorced persons).
Studies of populations with ID have focused mainly on their right and ability to form romantic relationships, to love, and to have intimate relationships (May & Simpson, 2003). Yet, families and staff members for adults with ID continue to exhibit conservative attitudes toward sex, love, marriage, and parenthood for these persons (Tsutsumi, 2009; Young et al., 2012). Due to difficulties with basic social and emotional skills that stem from their ID, persons with ID are often considered to be naïve people who have not and will not grow up, remaining too immature for partnership, marriage, and especially parenthood (Bogdan & Taylor, 1994; O’Brien & O’Brien, 1993; Wolfe, 1997). In light of these apprehensions and uncertainty, it would be rare to hear someone extend the heartfelt salutation of “hopefully you’ll be next” to a single adult with ID – as commonly wished in the general population for those trying to catch a bouquet at a wedding or when celebrating the birth of a child (Tsutsumi, 2009; Young et al., 2012).
On the other hand, many parents of adults with ID, who are deeply acquainted with their offspring’s abilities and yearnings, want to see their offspring married or at least in a partnership. Indeed, the initiative for undertaking the singlehood studies reviewed below studies (Haguel & Lifshitz, 2019; Vahav et al., 2015) was prompted by the Israeli Association of Parents of Person with ID. These family members of adults with ID were eager to explore the phenomenon of persistent singlehood in their adult children.
Theories for explaining why some people remain single or cannot maintain long-term intimate relationships usually include classic psychological theories and modern sociological paradigms. Yet, such theories of singlehood were developed regarding the general population. The psychological paradigm attributes singlehood to the individual and his or her relationships with family members using attachment theory (Bowlby, 1973, 1988; Hazan & Shaver, 1987) and intimacy theory, which is part of Erikson’s (1963) psychosocial stages theory. The sociological paradigm views singlehood in a broader context, regarding the interrelationship between the individual and society (Liefbroer, 1998; Poortman & Liefbroer, 2010). These more modern theories of singlehood focus, inter alia, on the person’s selective-adaptation mechanisms as playing a role in their singlehood (Lesthaeghe & Moors, 2002) or on the lack of choice or chance as determinants of the phenomenon (Reynolds, Wetherell, & Taylor, 2007).
Vahav et al. (2015) examined O’Brien and O’Brien’s (1993) claim that singlehood in persons with ID stems from the emotional barriers inherent to the disability itself. To ascertain if this claim about inherent emotional deficits underlying singlehood would be supported empirically or if it merely reflected a stigma effect leading to prejudice (Jahoda & Markova, 2004; Mirza et al., 2009), the study’s operative goal was to compare the singlehood phenomenon in adults with ID versus adults with typical development utilizing a battery of questionnaires measuring EI and assessing singlehood using a triadic model of classic psychological theories and the modern sociological paradigm.
Study Participants
The sample comprised 136 single participants: 67 (49%) with mild to moderate ID (IQ = 40–70), including 9 with Down syndrome and 58 with non-specific etiology, and 69 (51%) with typical development. Their age range was 24–64 years (M = 36.81, SD = 8.91).

Study Measures
All questionnaires in the singlehood studies (Haguel & Lifshitz, 2019; Vahav et al., 2015) were substantially abbreviated and adapted to persons with ID according to easy-to-read guidelines (see Fig. 3.​2). The response anchors were reduced to a 3-point scale ranging from 1 (completely disagree) to 3 (completely agree). The battery included three measures of EI and nine measures of singlehood selected in line with the triadic model that served as the theoretical basis of this study (including psychological measures of attachment, intimacy, and relationships; sociological measures of expectations from marriage and partners; and social and interpersonal measures).

Emotional Intelligence Measures
Three questionnaires were administered to examine participants’ EI levels:	1.Schutte Emotional Intelligence Scale (SEIS; Schutte et al., 1998). This 12-item questionnaire deriving from the EI ability model assessed participants’ level of sensitivity to and understanding of others (e.g., “When I look at the faces of my friends I know what they feel”), identification and coping with their emotions (e.g., “A good mood helps me overcome problems;” “I am able to say what I feel”), and sociability (e.g., “I compliment others when they do something good”). Scores ranged from 12 to 36.

 

	2.Trait Emotional Intelligence Questionnaire (TEIQue; Petrides, 2009). This self-report questionnaire (The trait model) was designed to assess global trait EI (Petrides & Furnham, 2006). The short TEIQue-SF version (15 items out of the original 30) was used to assessed participants’ well-being (e.g., “I am happy with my life), sensitivity (e.g., “It is easy for me to feel what my relatives and friends feel”), self-control (e.g., “It is easy for me to control my emotions”), and sociability (e.g., “I get along well with people”). Scores ranged from 14 to 42.

 

	3.Bar-On Emotional Quotient Inventory, Youth Version (EQ-i:YV(s); Bar-On, 2000). This 12-item questionnaire deriving from the mixed EI model assessed participants’ approach to and control over their emotions (e.g., “Even when I am angry I succeed in controlling myself”), emotion-related traits (e.g., “I am a happy person;” “I think good thoughts about everyone”), belief in themselves (e.g., “When I do something I believe that I will succeed”), and sociability (e.g., “I usually do not argue much with people;” “It is easy for me to talk about my emotions with others”). Scores ranged from12 to 36.

 





Findings and Discussion
The most intriguing finding from these singlehood studies was that typically developing single adults did not demonstrate higher EI levels than single adults with ID. Hence, singlehood in adults with ID could not be directly attributed to emotional deficits associated with their disability and could not be said to be a byproduct of the ID itself. Additional results of the EI measurement battery are discussed more broadly below in the context of research on post-secondary mixed/hybrid students (Lifshitz & Malka-Tzemah, 2019), conjecturing about possible explanations for the lack of significant differences between the two groups (e.g., social desirability, idealization of reality, actual empowerment of persons with ID). Here, two main issues will be at the core of the discussion of the outcomes from the singlehood research of Haguel and Lifshitz (2019) and Vahav et al. (2015). First, outcomes are discussed that can deepen understanding of the singlehood phenomenon in the sample of adults with ID; second, additional findings are examined to determine similarities/differences in singlehood between the ID and typical groups. A series of analyses with variance (ANOVAs) with repeated measures were conducted, where the between-subject variables were study group (ID, typical) and sex (male, female) and the within-subject variable was each questionnaire.

Findings on Classic Psychological Measures of Attachment Style and Close Relationships
Participants’ classification on the well-accepted Attachment Style Questionnaire (Hazan & Shaver, 1987; Hebrew adaptation: Tolmenz, 1988) indicated that a secure attachment style was the most common style in both groups, with no significant differences between the two groups of singles. Thus, the hypothesis of higher levels of attachment security among singles with typical development compared to singles with ID was also refuted.

However, significant group differences did emerge in the attachment hierarchy toward close figures as measured by the Relationships Inventory (Furman & Buhrmester, 1985; Hebrew adaptation: Shulman, 1993). As seen in Fig. 7.2, singles with typical development reported the greatest closeness to fathers and to friends. Singles with ID positioned mothers in first place and fathers and close friends in second place.[image: ../images/427733_1_En_7_Chapter/427733_1_En_7_Fig2_HTML.png]
Fig. 7.2Singlehood studies: Attachment hierarchy toward close figures among single adults with ID and single adults with typical development


Young adults’ more positive ratings of their fathers’ relations have been linked to a higher quality of young adults’ relationships with romantic partners compared to ratings of mothers’ parenting (Dalton III, Frick-Horbury, & Kitzmann, 2006). The significant higher importance attributed to attachment relationships with the mother than with the father in singles with ID may reflect the common phenomenon of overprotectiveness by mothers of children with ID (Glidden, Billings, & Jobe, 2006). Mothers are more involved in caring for their child with ID than fathers (Glidden et al., 2006). Barak-Levy and Atzaba-Poria (2013) found that mothers were prone to an emotional coping style in reaction to their children’s diagnosis of developmental delay, which explained their need to protect them even when they grew up to be adults, whereas fathers tended use a more cognitive coping style.
Findings on Intimacy Questionnaires
The findings (Vahav et al., 2015) refute the myths that adults with ID are interested only in sexual relationships (Lesseliers & Van Hove, 2002) and that they exhibit lower intimacy skills than the general population. The singles with and without ID exhibited high levels in all four intimacy categories – personal intimacy, intimacy with others, verbal intimacy, and active intimacy – suggesting that persons with ID can provide support and affection for friends of the same sex as well as to those of the opposite sex. Their social and emotional skills enable them to maintain rewarding, verbal, and active intimate relationships.

In Vahav et al. (2015), similar sex differences emerged in the two groups of singles regarding intimacy. For women in both groups, verbal and active intimacy levels were similar, whereas men in both groups exhibited higher levels of active intimacy. This gender pattern resembles that of prior research conducted in the general population, indicating that women tend to verbalize, share secrets, and be open more than men, while men tend to be more active in intimate pursuits such as doing leisure activities together or giving practical help compared to women (Hook, Gerstein, Detterich, & Gridley, 2003; Tannen, 1990; Twohey & Ewing, 1995). According to Duck and Wood (2006), women hold the greater burden for relationships’ success due to their higher emotional communication ability and greater vigilance about attending to oscillations in intimate relationships’ quality, which motivate them to contemplate relationship issues and push for dialogue aiming to achieve conflict resolution. Thus, the Vahav et al. findings pinpointed normative gender differences in the expression of intimacy among adults with ID.
Findings on Measures of Singlehood According to Modern Sociological Paradigms
Singles from both groups were asked if they wanted to have a steady partner and to get married. In both groups, 80% of the singles expressed their desire to have a steady partner, and 70% expressed their desire to marry, with no significant differences between singles with typical development and singles with ID, χ2(1) = .004, p > .05. This finding corresponds with the results of a recent public survey in Israel in 2017 concerning public attitudes toward adults with ID (Akim Israel, 2017). In this survey, 93.8% of the public expressed the belief that people with ID can marry. However, 32.4% expressed the view that persons with ID have no right to have children.

Regarding expectations from marriage (or long-term romantic partnership), the two groups revealed different patterns of expectations. The singles with typical development attributed higher importance to emotional expectations and a sense of belonging than to the practical expectations afforded by marriage or long-term commitment. That is, the singles with typical development placed more weight on emotional reasons for entering marriage, demonstrating greater understanding of the meaning of emotional and belonging needs in family life, compared to the singles with ID (see Fig. 7.3). Furthermore, the singles with ID attributed significantly more importance to practical expectations related to marriage (e.g., “I want someone who will care about me”), compared to the singles with typical development. Overall, the typically developing singles showed more moderate levels of marital expectations than the singles with ID.[image: ../images/427733_1_En_7_Chapter/427733_1_En_7_Fig3_HTML.png]
Fig. 7.3Singlehood studies: Interaction of study group X marital expectations among singles with/without ID


A similar trend was found in expectations from romantic partners. First, both groups exhibited high expectations from a partner. Furthermore, singles in both groups placed higher emphasis on a partner’s social traits than on his or her practical traits, with no group difference found between singles with typical development and singles with ID in their level of expectations regarding partners’ social traits. However, singles with ID demonstrated significantly higher expectations that a partner would possess certain practical traits, such as sharing household chores or being hardworking, compared to typically developing singles. In this measure, singles with ID gave high scores to both types of traits, indicating that they may hold unrealistic expectations from their partners, whereas typically developing singles were more moderate in their expectations regarding partners’ practical traits (see Fig. 7.4).[image: ../images/427733_1_En_7_Chapter/427733_1_En_7_Fig4_HTML.png]
Fig. 7.4Singlehood studies: Interaction of study group X expectations from partners among singles with/without ID


The Vahav et al. (2015) findings on expectations from marriage and partners support the selective mechanism paradigm (Elzinga & Liefbroer, 2007), postulating that persons with realistic values are selected into marriage, whereas those with high expectations remain single. They also correlate with the adaptation mechanism, postulating that attitudes towards couplehood and marriage are a result rather than a cause of differences in a person’s status. Noteworthy is that in Haguel and Lifshitz (2019) the participants with typical development and with ID were all singles. Thus, from the selective mechanism theory point of view, adults with ID remained singles due to higher expectations from marriage and partners.
Study Implications
Overall, these studies examining singlehood in adults with typical development and adults with ID (Haguel & Lifshitz, 2019; Vahav et al., 2015) indicated that the latter have emotional and intimate needs that resemble those of adults with typical development. Furthermore, this study suggests that the reasons that persons with ID remain single are the same reasons found in the normative population.

What are the take-home messages from these studies? While dating and matchmaking are accepted among singles with typical development, society keeps silent regarding partnership, marriage, and especially parenthood of adults with ID (Lesseliers & Van Hove, 2002). Life expectancy of adults with ID has increased. As in the general population, persons with ID will be faced with lower morbidity and the diseases of older age. Being in a partnership or marriage might help them to better cope with the situations associated with aging. Throughout adulthood, partnership could provide a close friend and companion with whom to share a wide range of experiences and social learning (Brown, 1996). In marriage, partners can share physical chores, participate in social and physical events, and even increase their acceptance, participation, and inclusion in society. It is our challenge as a society to help individuals with ID to plan their future as one that includes marriage or long-term commitment, to develop appropriate expectations for future partners, and to prepare them for family life to every extent possible. To help encourage such deep societal changes, the current research outcomes should be widely disseminated. Furthermore, professionals and caregivers should undergo explicit training to deepen understanding of the intimacy needs, abilities, and rights of adults with ID.
At a practical level, inasmuch as persons with ID meet in residential and vocational centers, service providers should create social events that allow residents or participants to become better acquainted with each other. Moreover, the findings of this study suggest that parent organizations, support groups, or service agencies may wish to establish matchmaking organizations adapted for people with ID. Based on experience in the general population, it is recommended that special matchmakers be trained to work with adults with ID.
Singlehood in ID vs. Typical Development – Summary of Findings

	Singlehood in adults with ID is not a byproduct of their ID.

	No significant differences in EI were found between singles with typical development compared to singles with ID.

	Thus, singlehood in adults with ID cannot be attributed to deficits in emotional skills compared to singles with typical development.

	Adults with ID have emotional and intimate needs resembling those of adults with typical development.

	Singlehood in adults with ID stems from the same reasons as the general population such as close relations with mothers and not fathers as well as high expectations from marriage and partners.






The EI and Psychological Capital of Post-secondary Students in Mixed/Hybrid Inclusion: Empirical Comparison Between Adults with ID and Adults with Typical Development
In the studies focusing on singlehood that were reported above, no significant differences in EI emerged between participants with typical development and participants with ID. Lifshitz and Malka-Tzemah (2019) recently conducted explicit, directed empirical examination of EI and psychological capital in adults with ID as compared to adults with typical development. Studies on typical populations have reported a strong relationship between EI and well-being (Fernández-Berrocal, 2016; Martins, Ramalho, & Morin, 2010; Sánchez-Álvarez, Extremera, & Fernández-Berrocal, 2015, 2016; Schutte, Malouff, Thorsteinsson, Bhullar, & Rooke, 2007). Research in the general population has also found EI to be associated with a variety of individual and social resources such as resilience, positive self-evaluation, and social support (Di Fabio & Kenny, 2012; Di Fabio & Saklofske, 2014; Perera & DiGiacomo, 2015). As stated, EI has also been correlated with adults’ psychological capital as a whole and with its four components (Mellão & Mónico, 2013; Saeed et al., 2017; Sarwar et al., 2017). In light of the above, Malka-Tzemah (2018) administered the same three EI questionnaires as in the singlehood studies, based on the EI trait model, while broadening the investigation to include related positive psychology measures of psychological capital and of quality of life (QoL), which were not previously examined for populations with ID.
Study Hypotheses
The goals of Lifshitz and Malka-Tzemah’s (2019) study on EI, psychological capital, and QoL among post-secondary students with versus without ID were as follows:	1.To expand on the above singlehood research by examining whether differences in EI would emerge between adults with ID and adults with typical development of the same chronological age.

 

	2.To examine whether differences in the three measured components of psychological capital and in QoL would emerge between the two groups of adults.

 

	3.To explore correlations among background characteristics (age, sex, residence), EI, and psychological capital, in the two groups of adults. The study hypothesized that:	(a)higher EI would be linked to higher measures of psychological capital and QoL in both groups, based on research showing that both EI (Mayer et al., 2008) and psychological capital (Avey et al., 2011) were positively correlated with higher life satisfaction and wellness (Mellão & Mónico, 2013; Saeed et al., 2017; Sarwar et al., 2017);

 

	(b)higher chronological age would correlate with higher EI and higher psychological capital, based on compensation age theory (Lifshitz-Vahav, 2015) and the differences found between adults and adolescents in the above studies on religious emotional concepts and singlehood;

 

	(c)participants’ sex would correlate with EI, psychological capital, and QoL, where all measures would be higher among women compared to men in both groups based on previous research showing higher EI among typically developing women than men (e.g., Fernández-Berrocal et al., 2012);

 

	(d)residence in the ID group would correlate with EI, psychological capital, and QoL, where all measures would be higher for those in community residential settings than living at home, based on prior research showing that adults with ID who live in a community residence engage in more leisure activities, have greater opportunities to make choices, and express a higher sense of control and satisfaction than adults with ID who reside with their parents, who are more protective toward their children with ID (Chen, 2003).

 





 

	4.To explore the contribution of background characteristics (age, sex, residence), and of EI and psychological capital (as independent variables representing emotional traits) to the QoL measure in both groups – a subjective measure of satisfaction and well-being from various aspects of life.

 





Study Participants
This study examined a sample of 86 adult post-secondary students participating in Stage 2 of the Otzmot Empowerment Project (see Chap. 3), comprising 43 students with mild/moderate ID (with and without Down syndrome) and 43 typically developing students. In this mixed/hybrid stage of inclusion, the students with ID were included as a group into an undergraduate research seminar on Lifelong Learning of Individuals with Disability, where they conducted research together with their typically developing peers on the topic of EI and psychological capital among students with versus without ID. All participants were native Hebrew speakers. Ages of the participants with ID ranged from 21 to 65 years (M = 34.37, SD = 9.60), and ages of the participants with typical development ranged from 28 to 50 years (M = 34.37, SD = 5.83), with no significant age difference between the groups, F(1, 84) = .13, p = .72, η2 = .00. Beyond studying at the university, 95% and 85% respectively of the students in the typical and ID groups were also working several days a week. Regarding residence, 14% of the typical students were living with their parents and 86% were living independently (alone, with a roommate, or with a spouse/partner), whereas 46% of the students with ID were living with their parents and 54% were living in a community residence (hostel), χ2 = 54.00, p = .000.

Study Measures
The typically developing students interviewed the students with ID and vice versa for the study measures. This study administered the three EI questionnaires employed in the above singlehood studies: (1) the Schutte Emotional Intelligence Scale (SEIS; Schutte et al., 1998) assessing participants’ level of sensitivity to and understanding of others, identification and coping with their emotions, and sociability; (2) the self-reported short version of the Trait Emotional Intelligence Questionnaire (TEIQue-SF; Petrides, 2009; Petrides & Furnham, 2006) assessing global trait EI; and (3) the Bar-On Emotional Quotient Inventory, Youth Version (Bar-On, 2000) assessing participants’ approach to and control over their emotions, emotion-related traits, belief in themselves, and sociability. In addition, three questionnaires measuring psychological capital were administered – self-efficacy, hope, optimism – and a fourth measure examined QoL. All four of these instruments were rated on a 3-point Likert scale from 1 (do not agree) to 3 (agree):


	1.Self-Efficacy Questionnaire (Schwarzer & Jerusalem, 1995). This 9-item self-efficacy scale assessed participants’ coping with challenges (“I do not give up easily”) and belief in their abilities and successes (“I learn new things even if it is complicated,” “When I set important goals for myself, I achieve them”). Scores ranged from 3 to 27.

 

	2.Adult Hope Scale (AHS; Snyder et al., 1996). The 12-item total score assessing Snyder’s cognitive model of hope was used. Scores ranged from 3 to 18.

 

	3.Optimism Questionnaire (Scheier & Carver, 1985). This scale included 9 items assessing the ability to cope with life challenges (“Even when I have a problem I feel that it is easy for me to relax”) and positive thinking and expectations (“I always think that things will be well;” “Things always work out the way I want them to”). Scores ranged from 9 to 27.

 

	4.QoL Questionnaire (Reiter & Schalock, 2008; Schalock & Keith, 1993). This questionnaire, administered in a shortened version of 22 items out of 40, included two subscales representing two life components: (a) ability and productivity (12 items, e.g., How do you feel at work? Does the work you do interest you?); and (b) happiness and life satisfaction (10 items, e.g., To what extent does your life fulfill you with joy and happiness? In general, do you have more or fewer problems than other people?). Scores ranged from 3 to 66.

 





Findings and Discussion
The outcomes (Lifshitz & Malka-Tzemah, 2019) are presented and discussed in line with the hypotheses.

Group Differences in EI Measures
A one-way MANOVA was performed to test the differences in EI between the typical group and the ID group, with study group as the independent variable and the three EI measures as the dependent variables. No significant group differences were found for EI levels altogether, F(3, 82) = .99, p = .40, η2 = .00, or for any of the three EI measures separately: TEIQue-SF: F(1, 84) = .31, p = .58, η2 = .00; Bar-On: F(1, 84) = 2.34, p = .13, η2 = .03; SEIS: F(1, 84) = 1.95, p = .17, η2 = .02. The mean scores on the three questionnaires ranged from 2.62 to 2.77 (SD = .24 to .25) in the total sample.

The lack of significant differences in EI between the adults with ID and the typically developing adults is surprising. On the one hand, one may urge caution in interpreting these findings in a straightforward way because the responses of participants with ID may have been influenced by social desirability or idealization tendencies. On the other hand, these encouraging outcomes for adults in mixed/hybrid post-secondary inclusion may reflect actual processes of empowerment among these adults with ID. These three possible explanations for the current findings are elaborated next.
Social Desirability The research literature indicates that social desirability may often make it difficult to measure attitudes, which can bias respondents to report more positive attitudes than they actually hold. For example, research interviewees may desire to “seem all right” and may placate the interviewer by saying what they think is expected of them (Schwartz, Verkasalo, Antonovsky, & Sagiv, 1997). Research participants with ID may be particularly vulnerable to the allure of social approval and may bias their answers to reflect what they believe they should feel or think (Langdon, Clare, & Murphy, 2010).
Idealization of Reality The responses of participants with ID may also be more vulnerable to overuse of defense mechanisms than their peers with typical development (Melbøe & Ytterhus, 2017; Morbar, 2009). The role of defense mechanisms (Freud, 1966) is to protect the individual from consciously experiencing negative feelings, particularly anxiety. It is customary to differentiate between primary (primitive) defense mechanisms that protect the boundaries between the self and the external world, and secondary (mature) defense mechanisms that protect the person’s inner boundaries. Idealization of reality is a type of primary defense mechanism. Users of this mechanism push aside inner feelings of vulnerability, shame, and anxiety by a belief in the unlimited power of another who is experienced as strong and protective, which may lead to emotional merging with this beneficial figure. People who perform idealization of the reality around them, who are motivated by a search for wholeness in themselves and in those around them, are sometimes diagnosed as narcissists. A person’s narcissistic need is expressed by obtaining feedback from the environment, for example regarding one’s own beauty, wisdom, importance, and other attributes. This need actually stems from the use of the idealization mechanism, and the belief that glorification is a precondition for love. Narcissism in fact functions as an emotional immune system that preserves the familiar self (Solan, 2015).
People with ID are likely to experience different abuses over the course of their lives, such as humiliations, verbal abuse, social rejection, and so forth (Morbar, 2009). These abuses may lead them to use different defense mechanisms, including idealization, which can lead to the development of narcissism. In order to prove themselves as equals, both to themselves and to their surroundings, individuals with ID may tend to demand many reinforcements from the surroundings and to glorify themselves. Such that, via what appears to be narcissism, they create a desired reality around them of their desired “me” instead of their actual self.
Empowerment of Persons with ID Noteworthy is that all three EI questionnaires used in Lifshitz and Malka-Tzemah (2019) represent the EI trait ability model (Petrides & Furnham, 2000), suggesting that the participants with ID actually did report their own self-perceptions about their own emotional traits. In lay terms, trait EI refers to individuals’ self-perceptions of their emotional abilities. This definition encompasses behavioral dispositions and self-perceived abilities and is measured by self-report, as opposed to the ability-based model that refers to actual abilities according to Mayer, Salovey, and Caruso (2000). As mentioned above, the trait model includes five branches: knowing one’s emotions (self-awareness, recognizing a feeling while it happens); managing one’s emotions (handling feelings so that they are appropriate; realizing what is behind a feeling; finding ways to handle fears and anxieties, anger, and sadness); motivating one’s emotions (setting goals); recognizing emotions in others (empathy and social awareness); and handling relationships (skills in managing emotions in others).
Although these five branches of the EI trait model are not an explicit focus of training in the settings attended by the current study participants with ID, most of them do reside in community residences such as hostels or sheltered housing for persons with ID that may afford exposure to indirect but relevant EI training and support. These residences are under the Division for Persons with Disabilities in the Israeli Social Welfare Ministry, which guides the social service providers to empower persons with ID via self-advocacy programs that implicitly relate to the parameters of EI according to the trait model (i.e., perceptions of emotions, managing emotions, etc.). These programs are geared toward coping with the disability, identifying strengths in these adults, and using them as scaffolding for coping with the challenges they face. Emphasis is placed on conflict resolution and positive interactions with the other residents and staff. The educational staff is instructed to accentuate successes and ignore difficulties. Any or all of these activities may increase residents’ EI, which could explain the high EI scores in adults with ID and the lack of differences in EI between the typically developing and ID groups.
Group Differences in Psychological Capital (Including QoL)
A one-way MANOVA was performed to test the differences in psychological capital between the two research groups (typical vs. ID), with study group as the independent variable and levels of self-efficacy, hope, optimism, and QoL as the dependent variables. Significant group differences emerged for psychological capital overall, F(3, 82) = 5.42, p < 0.01, η2 = .17, and for self-efficacy, F(1, 84) = 5.20, p < .05, η2 = .06, and hope, F(1, 84) = 11.46, p < .001, η2 = .12, in particular. Participants with typical development exhibited higher levels of psychological capital overall and of self-efficacy and hope in particular, compared to participants with ID. In contrast, neither optimism nor QoL differed significantly between participants with ID and participants with typical development.

The lower levels of hope and self-efficacy among participants with ID compared to their typical counterparts could be attributed to the different aspirations and life goals of these two populations. Cabras and Mondo (2018) examined the relationships among future orientation, career adaptability resources, and life satisfaction among Italian and Spanish university students. Their findings indicated that future orientation fully mediated the relationship between students’ career adaptability and life satisfaction, suggesting that typical university students who are confident in their career adaptability are satisfied with life because they are confident about their future prospects. The participants with typical development in the Lifshitz and Malka-Tzemah (2019) study were university students. Society aspires and encourages persons with typical development to strive toward success and self-actualization, and most typically developing people therefore hold high goals and aspirations. These people believe and hope that they will indeed achieve their aspirations.
In contradistinction, society limits the choices and possibilities open to people with ID. They may feel that their own disabilities limit their ability to achieve their dreams, which may be high in light of society’s pressures and exposure to limitless possibilities portrayed in the media. As a consequence, persons with ID may experience a lower sense of agency, fewer pathways to meet goals, and lower self-efficacy. People with ID therefore perceive themselves as less able, aspire to fewer goals, and their level of hope is therefore naturally lower compared to the population with typical development.
Having focused thus far on the differences between the groups, it should be mentioned that the two groups were similar in their optimistic outlook about life; they were also similar in their cognitive evaluations of their own quality of life, both regarding their own abilities and productivity as well as their rates of happiness and life satisfaction. Further research should be undertaken to elucidate these similarities and rule out the aforementioned tendencies toward idealization and social desirability. However, if validated, these high scores in optimism and QoL in adults with ID and the lack of differences in EI between the typically developing and ID groups might be attributable to their staff’s instructions to accentuate successes and ignore difficulties, to their self-advocacy programs geared toward identifying strengths to be used as scaffolding for coping with the challenges they face, and to their ample opportunities for participation in structured, rich leisure and social activities. Perhaps the current findings indicate the need to give credit to the service agencies and families of these adults with ID for systematically fostering their optimism and affective well-being despite their lower hope and self-efficacy.
Correlations Among EI, Psychological Capital, and QoL in Each Research Group
The study hypothesis that higher EI would be linked to higher measures of psychological capital was partially supported. In adults with typical development, control of emotions was significantly positively correlated with optimism (r = .75) and with hope (r = .31), while understanding emotions was also significantly positively correlated with hope (r = .43). Thus, higher scores for two aspects of EI were linked with typical participants’ higher hope, and one EI aspect was linked to higher optimism.

In adults with ID, a larger number of significant correlations between EI and psychological capital emerged than in for adults with typical development. In the ID group, three aspects of EI were significantly positively correlated both with optimism and with hope: psychological well-being (r = .37 and .48, respectively), control of emotions (r = .54 and .40, respectively), and understanding emotions (r = .55 and .66, respectively). Moreover, significant positive correlations were found among the participants with ID, but not among the participants with typical development, between control of emotions and self-efficacy (r = .42) as well as between psychological well-being and QoL (r = .60). Thus, overall, higher EI levels were linked to higher scores on all three components of psychological capital and on the QoL measure) among the ID group but only for two of psychological capital components among the typical group.
Interestingly, the larger amount of correlations between EI and psychological capital/QoL among adults with ID corroborated studies that were conducted in the general population, which revealed correlations between EI and well-being (Fernández-Berrocal, 2016; Schutte et al., 2007), positive self-evaluation, and social support (Perera & DiGiacomo, 2015). As was explained earlier, the larger number of correlations in ID can be also be attributed to the empowerment and self-advocacy programs provided to this population via the services they receive where they reside or work. When people with ID receive appropriate support and encouragement, they develop stronger psychological resources, which contribute to their QoL (Di Fabio & Kenny, 2016).
Correlations Between Background Characteristics and the Dependent Variables
Participants’ sex was not found to correlate significantly with EI, psychological capital, or QoL. Chronological age correlated significantly with self-efficacy in the group with ID only, r(41) = .34, p < .05, where higher age was linked with higher self-efficacy. This finding expands the impact of compensation age theory not only to cognitive components but also to psychological capital. Thus, maturity and life experience in emotional components appear to increase the sense of self-efficacy in adults with ID.

Contribution of Background Characteristics, EI, and Psychological Capital Components as Predictors of QoL in Each Research Group
Two hierarchical regression analyses were performed, one for each study group, to examine the contribution of background characteristics (chronological age, sex, residence), EI, and the three psychological capital components (optimism, self-efficacy, hope) to the QoL measure. Background variables were entered in the first step. In the second step, the EI and psychological capital measures were entered in a stepwise manner. Table 7.2 presents the findings from these regression analyses.Table 7.2Post-secondary mixed/hybrid students’ study: Hierarchical regressions for QoL as predicted by background variables (chronological age – CA, sex, residence), EI, and psychological capital among adults with typical development and adults with ID


	Group
	Step
	Predictors
	B
	SE.B
	β
	t
	R2
	∆R2
	F

	Adults with typical development
	1
	CA
	−.10
	.11
	−.29
	−.92
	 	 	 
	Residence
	−.10
	0.12
	−.25
	−.85
	 	 	 
	CA
	.01
	.01
	.63
	2.19
	.353
	.353
	1.82

	2
	Sex
	−.04
	.09
	−.12
	−.45
	 	 	 
	Residence
	−.03
	.10
	−.07
	−.27
	 	 	 
	CA
	.01
	.01
	.34
	1.32
	 	 	 
	Optimism
	.49
	.18
	.62
	2.64∗
	.636∗
	.283∗
	3.93∗

	Adults with ID
	1
	CA
	.16
	.14
	.29
	1.17
	 	 	 
	Residence
	.29
	.14
	.53
	2.10∗
	 	 	 
	CA
	.00
	.01
	−.03
	−.11
	.370
	.370
	2.15

	2
	Sex
	.07
	.12
	.13
	.56
	 	 	 
	Residence
	.25
	.12
	.46
	2.13∗
	 	 	 
	CA
	.00
	.01
	.01
	.06
	 	 	 
	Optimism
	.51
	.22
	.49
	2.28∗
	.585∗
	.215∗
	3.53∗


∗p < .05




As seen in the table, with regard to predictors of QoL for participants with typical development, in the first step, the background variables of chronological age, sex, and residence type contributed 35.3% to the explained variance, F(3, 10) = 1.82, p = .21, although none of the background variables had a significant unique effect in predicting QoL. In the second step, optimism added a significant contribution (28.3%) to the explained variance of QoL, beyond the background variables, F(4, 9) = 3.93, p < .05. The positive β coefficient in this step indicated that as participants’ level of optimism increased, so did their QoL.
With regard to participants with ID, in the first step, the background variables of chronological age and sex contributed 37% to the explained variance of QoL, F(3, 11) = 2.15, p = .15, where only residence contributed significantly to the explained variance of QoL. The positive β coefficient indicated that QoL tended to be higher among participants with ID who did not live with their parents. In the second step, optimism added a significant contribution (21.5%) to the explained variance of QoL, beyond the background variables, F(4, 10) = 3.53, p < .05. The positive β coefficient indicated that as participants’ EI increased, so did their QoL. Interestingly, no significant differences were found in the levels of self-efficacy, hope, and optimism between participants with ID who lived with their parents versus those who did not. However, the QoL of the participants with ID who lived without their parents (M = 2.73, SD = 0.17) was significantly higher than the QoL of participants who did live with their parents (M = 2.44, SD = 0.31). Chun, Lee, Lundberg, McCormick, and Hoo (2008) found that inclusion in the community was related to several measures of QoL: well-being, social relations, and the environment. It is possible that living outside the home is not the direct cause for higher QoL, but it may increase participation in leisure classes, peer interactions, and social activities and thus enhance QoL.
Optimism is considered to be a general personality trait that makes a significant contribution to well-being (Scheier & Carver, 1985). The findings from Lifshitz and Malka-Tzemah (2019) are in line with other outcomes (Allison, Guichard, & Gilain, 2000; Heo & Lee, 2010; Smith, Young, & Lee, 2004) that found a positive correlation between optimism and QoL.
Use of the term QoL and the manner in which it is expressed in the lives of people with ID is constantly on the rise (Bigby & Beadle-Brown, 2018). It encompasses feelings and abilities related to individuals’ level of self-fulfillment and satisfaction with the fulfillment of basic physical, biological, psychological, financial, and social needs (Schalock, 1996). The QoL therefore derives from the person’s subjective perceptions and includes variables such as one’s perceived level of control and supervision, one’s ability to make choices, one’s social relations and meaningful interpersonal connections, the extent to which one experiences a creative and productive life, self-actualization, and satisfaction (Schalock, 1996). Thus, the Lifshitz and Malka-Tzemah (2019) study’s findings on post-secondary students in mixed/hybrid inclusion reflect many other studies that were conducted in typical populations regarding the positive influences of EI on wellness and QoL. The current study found the same for the QoL of persons with ID.
Post-Secondary Mixed/Hybrid Inclusion Study: EI and Psychological Capital in ID vs. Typical Development – Summary of Findings

	On their EI measures, adults with ID did not differ significantly from adults with typical development.

	On their psychological capital measures, significant group differences did emerge: Participants with ID reported lower levels of hope and self-efficacy than their typical counterparts.

	Greater optimism (an EI component) similarly contributed to life quality evaluations by both groups of participants; for adults with ID, living outside the parents’ home also contributed to QoL.

	No sex differences emerged for EI or psychological capital in either group.

	Although similarities between the two groups should be interpreted with caution (due to social desirability and tendencies toward idealization), the findings imply the empowerment of persons with ID and the cumulative effects of maturity in emotional aspects, coinciding with compensation age theory.






Fully Included Undergraduate Students with ID: Qualitative Empirical Inquiry into Attitudes, Emotional Coping Strategies, Motivation, and Self-Determination
EI-related concepts have recently been investigated for adult university students with mild and moderate ID attending regular undergraduate courses via the Otzmot Empowerment Project at Bar-Ilan University’s School of Education (Lifshitz, Verkuilen, Shnitzer-Meirovich, & Altman, 2018). Beyond the previously reported quantitative empirical investigation of the crystallized and fluid intelligence exhibited by these fully included adult students (as described in Chap. 3), Lifshitz et al. (2018) also conducted qualitative semi-structured interviews to elicit these students’ motivation and self-determination and their perceptions about the project. Specifically, these students were interviewed to examine their attitudes toward the program, their emotional coping strategies for coping with stress and difficulties, their motivation, and their self-determination to keep learning.
Study Participants
The interviewees were 10 adult post-secondary students with ID (chronological age = 26–51 years, M = 31.14 years, SD = 5.84) who were fully included in regular university courses (who have to date completed 32 of the 64 academic credits needed for the BA degree). Of these 10 students in the full-inclusion model, 4 were persons with Down syndrome, one woman has Williams syndrome, one woman has Kabuki syndrome (see Appendix 1.2), and the other four are persons with ID of non-specific etiology (See Fig. 3.​5, Chap. 3 for these students’ cognitive profiles, sex, and etiologies.

Study Method
Students’ semi-structured interviews (Niesz, Koch, & Rumrill, 2008; Rubin & Rubin, 2012) were carried out after their first semester in the full inclusion model. The interviews enabled in-depth understanding of the meanings, perceptions, and feelings of the students with ID toward studying in the university in regards to coping with successes and failures. Interview questions included: Is studying in undergraduate courses at the university important to you? Why? How do you cope with difficult tasks? What is the contribution of the full-inclusion program to your life? Would you like to continue in the program and why?

Data Analysis
Content analysis of interview transcripts (Cohen, Manion, & Morrison, 2000) was performed according to Shkedi’s (2006) three stages of qualitative research: (a) deriving simple categories as well as sub-categories according to participants’ answers; (b) mapping the categories (understanding the relation and the association between categories and deriving new categories); and (c) generating the core category or constructing theoretical themes. Three judges analyzed the transcripts: one academic scholar in the field of ID, one academic scholar in the field of qualitative research, and the head of the ATID – Israeli Association for Individuals with Down Syndrome. A 90% inter-rater reliability was found.

Findings and Discussion
The data underwent content analysis according to Shkedi’s (2006) simple categorization, mapping, and theme generation stages. In the simple categorization stage, participants’ utterances were categorized as responses to the four semi-structured questions on: studies’ importance and why, coping with difficulty, program’s contribution, and motivation to continue. Key words were marked (e.g., knowledge, feel, happy, enjoy, personal growth, difficulties, coping) to serve as the basis for the next mapping stage. Looking deeply at these key words demonstrated that they reflected three components of attitudes, as shown in the mapping stage.

During the mapping stage, the key words were categorized into cognitive, emotional, and motivational components of attitudes (Ajzen, 2001; Allport, 1975). An attitude is somewhere between a belief, a stance, a mood, and a pose. It is the way of thinking and feeling about someone or something, which affects a person’s behavior. Ajzen (2001) defined attitudes as a summary evaluation of a psychological object, giving it attributes along dimensions such as good—bad, harmful—beneficial, pleasant—unpleasant, and likable—dislikable. An evaluative response to an attitudinal object can be influenced by three types of input or components (Ajzen, 2001). The cognitive component is comprised of knowledge, information, and thoughts about the object; the affective component covers an individual’s feelings regarding the attitudinal object; and the behavioral (conative) factor is connected to a person’s overt actions in relation to the object. Table 7.3 presents sample responses to each interview question as classified into the cognitive, emotional, and behavioral components.Table 7.3Sample answers from semi-structured interviews with fully included undergraduate students with ID


	Question
	Cognitive
	Emotional
	Motivational (cognitive + behavioral)

	Is studying in academic courses at the university important to you and why?
	Personal growth
	I am happy
	I broaden my knowledge

	Expansion of knowledge
	I am enjoying myself
	I learn new things

	Contribution to my occupation
	I feel good
	I grow

	Desire to learn
	I like to learn
	I progress in my work

	How do you cope with difficult tasks?
	 	When it is too difficult, I become nervous
	I try to solve the problem alone (cope by myself) and if I don’t succeed, I ask for help from the teacher or my parents.

	At the beginning it was hard, now I feel better
	I prefer to seek help

	I feel frustrated but I keep working
	I like challenges

	I am enjoying myself

	Challenging tasks give me a good feeling

	What is the contribution of the full-inclusion program to your life?
	Improve my status in society
	I feel more strength
	 
	Improve my status at work
	I improved my self-image

	Enrich my knowledge
	I improved my self-confidence

	I feel more respected and dignified

	Do you want to continue in the program and why?
	Most people at my age study at the university
	I love to learn
	I want to broaden my knowledge

	I feel happiness
	I want to keep moving forward

	I am enjoying myself
	I want a BA degree

	As long as I can, I want to keep developing and progressing




The mapping stage yielded several themes voiced by the interviewees pertaining to the Otzmot full-inclusion program. In the theme generation stage, these themes expressing interviewees’ attitudes about the program, their emotional strategies for coping with stress, their motivation, and their self-determination to keep learning were grounded in theories of motivation and self-determination (Deci & Ryan, 2000; Haywood, 1992, 1998; Maslow, 2012).
Specifically, from their interview responses, it seemed that these adults with ID who were fully included in undergraduate coursework were characterized by high motivation and self-determination. Thus, interviewees’ responses in terms of the aforementioned three components of attitudes (Ajzen, 2001; Allport, 1975) seemed to reflect all three components of motivation in learning – activation, persistence, and intensity – as connected to Deci and Ryan’s (2000) self-determination theory.
With regard to activation, students’ decisions to initiate or maintain behaviors and to continue to exert efforts aimed toward their goal, despite potential obstacles, appeared to stem from cognitive and emotional motives. The cognitive motive was reflected, for example, in the following assertions: “I want to broaden my knowledge” and “to keep moving forward” or “I want a BA degree” or “As long as I can…to keep developing and progressing.” From the emotional point of view, interviewees described their wish to gain the respect and appreciation of others, revealing utterances such as “I feel more respected and dignified.” The program contributed to their sense of self-efficacy and optimism: “I feel more strength,” “I improved my self-image,” “I improved my self-confidence” as well as fulfilling their emotional needs: “I love to learn,” “I feel happiness,” “I am enjoying myself.” These data suggested that learning in undergraduate courses and achieving academic accomplishments played a role in satisfying their emotional needs, fostering confidence in their abilities, and empowering their self-image.
With regard to intensity (the emotional component of motivation, which relates to the thoughts (cognition), emotions, and vigor that they put towards their goal, the students indeed invested time and energy in the program not only at the university but also at home. They prepared homework and studied for exams. As seen in the table, they were aware of the cognitive and emotional contribution of participating in the program.
With regard to persistence, the program was perceived as challenging or even as a burden (“When it is too difficult, I become nervous”), but the students learned to cope with the barriers and stress. Such coping was evident from an emotional point of view (“At the beginning it was hard, now I feel better,” “I feel frustrated but I keep working”) and from a behavioral point of view (“I prefer to seek help,” “I try to solve the problem alone (cope by myself) and if I don’t succeed, I ask for help from the teacher or my parents.” However, from the behavioral point of view, interviewees’ statements showed that they were self-determined – reporting that it was their own decision to study or to continue in the program despite the difficulties.
Noteworthy is that some of these statements from the undergraduate students also demonstrated intrinsic motivation (Haywood, 1998, 2006), such as “Challenging tasks give me a good feeling” and “I try to solve the problem alone.” At the beginning of the program, the students needed many external rewards such as verbal praise or gifts as incentives. But, after a while, the reward became inherent to the process of learning itself.
These voices of the interviewees also indicated that despite the limitations imposed by their disability, the concept of “self-actualization” – based on Maslow’s (1943, 2012) hierarchal motivational theory – can be expanded to include people with ID. According to Maslow’s theory, when people feel that their lower needs (physical needs, safety, esteem, and belonging) have been satisfied and fulfilled, it becomes increasingly important for them to gain the respect and appreciation of others. The utterances of these adult students with ID (in Table 7.3) indicate that learning in undergraduate courses and achieving academic accomplishments played a role in fulfilling their emotional needs, in boosting confidence in their abilities, and in empowering their self-image. Thus, these fully inclusive undergraduate students expressed the highest level of human motivation – the desire to fulfill one’s full individual potential as a human being. University studies brought these students to a level of functioning previously absent from their behavioral repertoire, from both a cognitive and emotional point of view, and helped them to facilitate their human potential and fulfill their self-actualization.
The unique voices of these undergraduate students with ID, afforded by Lifshitz et al.’s (2018) qualitative empirical inquiry, can be complemented by some anecdotes from the Otzmot program. For example, at the beginning, the students were only willing to invest 2 days per week at the university. The staff worked hard to persuade them to add one more day, and eventually they were eager to add another. Currently, they study on campus 4 days a week. Another example was when one student with Down syndrome received a low score on an exam and called her instructor to request a re-test. These developments also support the notion of intrinsic motivation in these adults with ID (Haywood, 1992, 1998). Although the final goal of these students with ID is to obtain a bachelor’s degree, their road toward that goal is long and hard, but they are determined to achieve it.
Conclusions
The research reviewed above on affect, spirituality, intimacy, psychological capital, motivation, self-determination, and self-actualization – all the makings of emotional forms of intelligence – make an important contribution to the empirical field as well as to practitioners and policymakers. The studies reported here, among others, indicate that persons with ID possess the same affective capacities as do persons with typical development. Unlike commonly upheld misperceptions and stigmas, such affective abilities are manifested both in these adults’ EI as a trait and also in related emotional domains like psychological capital – optimism, self-efficacy, sense of hope; the emotional dimension of religious perceptions; and the reasons for remaining single. The reviewed empirical results also indicated that students with mild ID exhibit high levels of intrinsic motivation, which may help them attain achievements beyond what society generally expects from them. This unique line of research into the affective and motivational life of adults with ID thus opens the door to the creation of learning content, social enrichment, leisure activities, and lifestyle changes that can appreciate this population’s emotional needs, proclivities, and abilities. The motivation study indicated that staff, caregivers, and educators should not be afraid to posit higher cognitive tasks to adults with ID. With support and sufficient time durations, they may often achieve the expected goals.
Several limitations of the studies reviewed here (on religious emotional concepts, singlehood, and EI) should be mentioned. For example, this research focused on adults with mild and moderate ID (IQ = 40–70); future researchers should explore populations with moderate and severe ID, who are below this IQ range. In addition, for the most part, these studies utilized written self-report questionnaires. Further research should continue to validate the ability of participants with ID of differing severity levels to understand and complete written questionnaires. Complementary measures such as interviews or observations of real-time situations may be recommended.
Yet, a number of practical recommendations can be drawn from the current chapter regarding the religious concept study, singlehood study, and EI and motivational research. First, regarding definitions of ID, policymakers would do well to add a section to ID definitions that refers to affective abilities, including reference to levels of EI and personality measures such as psychological capital. Second, the research findings on EI indicate that among people with ID, the sense of self-efficacy increases with age. It is recommended to hold workshops for personal empowerment and for independent decision-making to encourage this process. To further promote other aspects of psychological capital among adults with ID, activities for the development of EI should be conducted, such as workshops, classes, and simulations.
Third, educational and caregiving staff and families should receive guidance with the aim of increasing their awareness about the affective life of adults with ID. Explicit EI training programs can be developed to impart tools that can further advance the emotional abilities of adults with ID as well as developing their intrinsic motivation. It may be advisable for some of these activities to be initiated in younger children and adolescents, to help caregivers and educators understand affective developmental trajectories and the emotional sensitivities of these populations. Moreover, considering that EI level contributed significantly to higher QoL among adults with ID, it is recommended that social service agencies, vocational settings, and residences work to cultivate and encourage appropriate coping with emotional situations. Acquaintance with different people can be achieved by expanding the informal social circles of the population with ID in places such as youth movements, local youth cultural centers, diverse classes, and even shared forums on different issues on the internet.
Furthermore, individuals with intellectual and/or developmental disabilities and their families often face a mixed response from faith-based communities, even though many such communities have established model programs and strategies for including people with disabilities. Persons with ID have the right to choose their own expressions of spirituality, to practice those beliefs and expressions, and to participate in the faith community of their choice or other spiritual activities. They also have a right to choose not to participate in religious or spiritual activity. Spiritual resources and faith communities are an underused resource in the community for people to exercise choice, develop relationships and social networks, demonstrate respect for cultural and family backgrounds, and serve others.
People with ID have been found to enjoy spiritual/religion-based activities, with spirituality being an important aspect of their QoL. Although staff from faith-based service agencies may more easily provide both religious and non-religious spiritual care, even staff from non-faith-based service agencies can provide religious spiritual care, for example by helping clients attend their places of worship. Staff from both types of care services have reported that practical implementation of spiritual/religious care tended to be overridden by legalistic administrative tasks, communication issues, and staff availability (Lifshitz & Katz, 2009). Altogether, there is a need for service providers to not only acknowledge but also facilitate spirituality in the lives of people with ID.
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Footnotes
1Beyond its examination of emotional components, the Lifshitz and Katz (2009) study also yielded behavioral and cognitive findings. The behavioral measure indicated that adolescents with ID fulfilled Jewish commandments to a greater degree than adults with ID. Regarding the study’s cognitive measure, adults revealed a higher understanding of cognitive religious concepts than the adolescents, suggesting greater cognitive maturity with age. Indeed, understanding of cognitive religious concepts was associated with mental age in adolescents but with chronological age in adults.
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Abstract
This final chapter discusses some conclusions drawn from the previous chapters as well as three novice topics that are currently at the core of continuing research efforts: (a) brain lateralization for language in adults with ID, (b) giftedness in ID, and (c) the implications of the CAT for persons with ID on the autism spectrum. The common denominator of the first two issues is a vision of persons with ID that extends beyond their disability and underscores compensation age theory. Contrary to previous studies, the emerging brain lateralization research indicates typical brain lateralization for linguistic perception among adults with ID. Giftedness research is also trying to map a novel perspective on ID – the cognitive profile of gifted persons with ID in diverse domains. Autism research aims to find out whether the developmental trajectories of individuals with comorbid ID and ASD demonstrate compensation with age into adulthood.
Keywords
Brain lateralization for language in IDGiftedness in IDCognitive trajectoryAdults with comorbid ID and autism spectrum disorder
“Hard Work Beats Talent When Talent Fails to Work Hard”1
This maxim about hard work, sent by Jon (pseudonym), age 28, to the closed social messaging group of the Otzmot Empowerment staff and undergraduate students with ID, has become the motto expressing the vision underlying this entire book. It was Jon who took the initiative to send a daily proverb to inspire the six students with ID who are fully included in regular undergraduate courses, who are currently halfway toward their bachelor’s degree, as well as their mediating support staff and academic faculty.
“Hard work beats talent” is the vision that society should adopt to see beyond the disabilities of students and ultimately reveal their hidden strengths and talents. Grounded in theoretical and empirical evidence supporting the activation of compensatory mechanisms as adults age and mature, this book furnished intervention designs and operational details not only for adults with mild and moderate levels of ID but also for those with more challenging severe and profound levels of ID and even for elderly adults with comorbid Alzheimer’s disease. Using systematic efforts – hard work – on the part of persons with ID together with a dedicated team of researchers and educators, these individuals were able to achieve cognitive, affective, and behavioral changes that society and often even the professionals working with these persons had stigmatically presumed to be inaccessible.
This research-based book, as a pioneering attempt to elucidate the developmental trajectories and characteristic profiles of the adulthood period in various populations with ID, has offered readers a holistic framework blending theory, research, and practice. It is worth noting that novelty in education cannot be disassociated from the social processes occurring in the field of intellectual and developmental disability. In line with social inclusion theory (Oliver, 1990) and the UN-CRPD international human rights treaty (United Nations, 2006), the theories and empirical studies outlined in this book aimed at promoting social inclusion, participation, and involvement of adults with ID as much as possible.
Theoretically, this book has advocated the new, broader compensation age theory (CAT) approach toward the possibility of cognitive growth and development among adults with ID. As delineated in detail in Chap. 1 and then as substantiated empirically throughout the ensuing chapters, the CAT asserts the crucial role played by chronological age, maturity, and life experiences in allowing adults to continue to develop cognitively beyond the age when intelligence is generally assumed to stabilize, in young adulthood. Remarkably, according to the CAT, measures of intelligence and cognitive process may potentially continue to improve beyond the mental age they were assigned in childhood. Thus, in later years, neural plasticity, maturity, and cumulative life experiences appear to be able to help compensate for the developmental delay that individuals with ID experienced in their early years, enabling them to acquire new cognitive skills that were previously absent from their behavioral repertoire. Perhaps most surprising to some readers are the theoretical and empirical supports offered in this book demonstrating that the CAT tenets hold true for adults with ID spanning all disability levels and etiologies, across adulthood and even with comorbid dementia.
From a practical perspective, the notion of such cognitive progress potentially continuing to occur up through midlife, and even up to advanced ages, opens up vast new directions for working systematically with these populations. The body of empirical findings presented here to support the CAT indicates that adults with ID continue to develop cognitively during adulthood not only as a result of spontaneous learning through their indirect, non-mediated experiences such as cognitively stimulating leisure experiences and lifestyle. Importantly, the cognitive performance and functioning of adults with ID can also benefit substantially from methodically focused, directed, and mediated treatments over the lifespan – as advocated by the evidence-based triple CAB (Cognition-Affect-Behavior) intervention model, which was delineated in detail in Chap. 2 and then illustrated throughout the ensuing chapters as adapted to various populations with ID and to their myriad contexts for service delivery.
The CAB interventions presented here comprise a wide spectrum of adaptations: At one end of the spectrum are comprehensive mediation strategies to be delivered by paraprofessionals during meals or activities in rehabilitation centers or institutions for individuals with severe or profound ID. In the middle of the spectrum, cognitively stimulating leisure or vocational interventions based on the triple CAB model can be offered to adults with mild or moderate ID in vocational or community centers. And, at the highest end of the spectrum, partially or fully inclusive university studies grounded in the CAB model can be offered to adults with mild ID of varying etiologies. The culmination of the latter intervention models, the Otzmot Empowerment Project described in Chap. 3 at Bar-Ilan University’s School of Education, appears to be a pioneer in Israel and the world for group inclusion of persons with ID in studies toward the B.A. degree.
The focus in this book has mainly been on cognitive growth, due to the fact that cognition is involved in everyday functioning and is needed in order for people to adjust well to society (Feuerstein, 2003; Feuerstein & Rand, 1974). Moreover, individuals with ID at their core face cognitive challenges. Yet, the proposed triple CAB approach espouses a more holistic view of adults with ID that goes beyond a focus only on cognition or only on improving adults’ adaptive behavior – the latter of which is probably the most frequent domain targeted by prior interventions for populations with ID. Instead, the triple CAB model aims to holistically encompass the individual with ID as a whole person possessing the rights to self-determination, an affective, intimate, and spiritual life, and opportunities to meet their potential.
The future of these individuals depends on us as a society – including academic scholars and students; professional and paraprofessional practitioners and service providers; parents, caregivers, and other key figures in the family and community; as well as policymakers responsible for far-reaching decisions that can reduce stigma and enhance quality of life for persons with ID. Through hard work, society can help these individuals with all levels of ID to make lifestyle choices, seek appropriately stimulating recreational and social activities, and perhaps most importantly, integrate triple CAB mediational interventions into countless aspects of their everyday lives, thereby helping to beat the odds “when talent isn’t working hard.” In this fashion, society (educators, social services providers, families, staff) can all help these adults with ID to compensate for the endogenous factors traditionally viewed as limiting their functioning (chronological age, mental age, and etiology) though exogenous factors like lifestyle, services, and support.
Each of these stakeholders in society may find issues of interest and relevant material in this book, whether empirical support for their assumptions, directions for continuing research, and practical strategies and guidelines for implementing the CAB model. However, it would be accurate to contend that we cannot yet rest on our laurels. The hard work exploring adulthood with ID is far from complete.
This final chapter focuses on three topics that are currently at the core of continuing research efforts in the Machado Chair Research Laboratory at Bar-Ilan University: (a) brain lateralization for language in adults with ID, (b) giftedness in ID, and (c) the implications of the CAT for persons with ID on the autism spectrum. These three topics relate directly and indirectly to compensation age theory, and the first two illuminate ID phenomena from a new optimistic perspective.
Brain Lateralization for Language in Adults with ID
In a recent study in collaboration with the Brain & Language Lab at Bar-Ilan University’s School of Education, atypical brain lateralization was examined for its possible effects on the language abilities of adults with ID of varying etiologies (Mashal, Yankovitz, & Lifshitz, 2019). Brain lateralization refers to the idea that the right and left sides of the brain are specialized for certain skills. It represents a basic principle of the brain’s organization. The medial longitudinal fissure separates the human brain into two distinct cerebral hemispheres, connected by the corpus callosum, a band of fibers between the right and left sides (Grouios, Ypsilanti, & Koidou, 2013).
Brain lateralization is when cognitive processes or neural functions are specialized to either one or the other side of the brain. In typically developing persons, auditory perception of linguistic information (speech) is usually lateralized to the left hemisphere. Usually, most right-handed individuals (97%) exhibit left-hemisphere lateralization for language. The remaining 3% of right-handed individuals exhibit bilateral or right hemisphere lateralization for language (Bishop, 1990). However, studies of brain lateralization in individuals with non-specific ID or Down syndrome have suggested atypical brain lateralization regarding speech perception. There is increased evidence for left ear/right hemisphere dominance for language in right-handed individuals with Down syndrome, which is indicative of a reversed cerebral specialization for speech perception (see Elliott, Weeks, & Chua, 1994 for a meta-analysis). This reversed pattern has been linked to the poor linguistic abilities of these individuals, although dissociation between laterality for speech perception and speech production that involves oral motor systems has also been shown (Heath & Elliott, 1999).
Early studies to assess language laterality in young children with Down syndrome, and in individuals with non-specific ID, compared to individuals with typical development, utilized dichotic listening tests. Dichotic listening is a psychological behavioral test commonly used to investigate selective attention within the auditory system, specifically for hemispheric lateralization of speech sound perception (Ingram, 2007). These early studies indicated an atypical left-ear right-hemisphere advantage for speech stimuli in individuals with ID, with and without Down syndrome (Giencke & Lewandowski, 1989; Pipe, 1988). The atypical brain lateralization in Down syndrome was further supported by a meta-analysis (Elliott et al., 1994), reporting a reversed cerebral specialization for speech perception but not speech production. According to this approach, the language deficit of individuals with ID is structural, which is also expressed in atypical brain lateralization, and does not leave much room for improvement. To be noted, most prior brain lateralization studies in populations with ID were conducted using dichotic listening tasks, in which words were presented auditorily to participants with no visual scaffolding.
The Mashal et al. (2019) study aimed to test brain lateralization uniquely, using the divided visual field technique combined with a lexical decision task (comprising highly familiar concrete words and unfamiliar nonwords). The divided visual field experimental technique measures task performance when visual stimuli are presented to either the left or right visual hemisphere. If a visual stimulus appears in the left visual field, the visual information is initially projected to the right cerebral hemisphere. Conversely, if visual stimuli appear in the right visual field, the visual information is initially received by the left cerebral hemisphere. In this way, if a cerebral hemisphere has functional advantages for some aspect of a particular task, an experimenter might observe improvements in task performance when the visual information is presented on the contralateral visual field. Furthermore, bilateral word presentation (to both left and right hemispheres) was also applied during the task to assess lexical interhemispheric communication.
Divided visual field studies in adults with typical development have suggested that the left hemisphere is predominant for processing language, while the right hemisphere has several language abilities (e.g., Perrone-Bertolotti, Lemonnier, & Baciu, 2013). The question was whether the divided visual field technology would reveal different brain lateralization for language in adults with ID compared to prior research that used dichotic listening methods. Furthermore, previous brain lateralization tests in populations with ID were conducted at younger ages. The participants in the Mashal et al. (2019) study were adults with ID, and the question was whether they would reveal different brain lateralization for language then what was found earlier, at younger ages.
Participants and Procedures
Two groups of adults with mild to moderate ID (IQ of IQ = 40–70) – comprising 20 adults with non-specific ID and 14 adults with Down syndrome – were compared to 30 adults with typical development, all matched for age (CA = 25–50 years; M = 33.80, SD = 6.44). In the experimental process, each participant was presented with all 120 word and nonword stimuli, randomly presented either to the right or left visual field or to both. All stimuli were presented in 36 pt. David font throughout the experiment. Participants sat 60 cm away from a white screen on a laptop. A plus sign remained onscreen throughout the experiment to maintain gaze at the center of the screen. The plus sign appeared for 3000 ms before presenting the first stimulus. Next, the word/nonword stimuli were displayed via Super-Lab-Pro 5.0, appearing in the right/left/bilateral field of vision for 180 ms each (Bourne, 2006). Participants were asked to make a lexical decision for each word by clicking either “yes” (by pressing the N key) for a stimulus that represented a real word in the Hebrew language, or “no” (by pressing the B key) for a stimulus that represented a nonword (Jończyk, 2015). The participants were instructed to respond as rapidly and accurately as possible within a duration of 1000 ms until the next word appeared. The experiment started with practice of four real words and two nonwords.

In the initial stages of this study, administration of the testing procedure revealed that participants in both groups with ID (with non-specific etiology or with Down syndrome) could not respond to displayed stimuli within the allotted timeframe. Bat-El Cohen (2017) decided intuitively to try to train participants to reach adequate response speed via an individual program using six stages of increasing difficulty, where each stage increased the required speed. Descending onscreen display durations began with 2000 ms in Stage 1 and then decreased to 1500 ms, 1000 ms, 750 ms, 500 ms, and finally to 180 ms in Stage 6 – the same duration as in the experiment. Only participants who succeeded in completing the sixth stage and achieving the optimal response speed were ready to begin the experiment.
Training stimuli were displayed randomly in the right/left/bilateral field of vision, as in the experiment. After training, participants in both etiology groups were able to reach the same task performance speed as the participants with typical development.
Results and Discussion
Findings of this experiment showed that participants in both etiology groups performed the task as fast as the participants with typical development. Adults with non-specific ID demonstrated both faster and more accurate responses to words presented to the left than to the right hemisphere. Adults with Down syndrome showed higher accuracy of responses to words presented to the left than to the right hemisphere. None of the three groups showed a significant difference between words presented to the left hemisphere versus those presented bilaterally.

The Mashal et al. (2019) study’s findings may suggest that appropriate training can enable adults with ID to perform equally fast as their age-matched controls. Thus, despite the structural anomalies, both adults with non-specific ID and adults with Down syndrome can show flexible behavior under individually tailored conditions. Most previous ID studies used the dichotic listening procedure, which indicated an atypical left-ear right-hemisphere advantage for perception of speech sounds for individuals with non-specific ID and Down syndrome, implying right-hemisphere dominance for speech perception (Elliott et al., 1994). The current findings cannot dispute the assertion that auditory speech perception is lateralized to the right hemisphere in ID. However, these experimental outcomes suggest that visual word identification is lateralized to the left hemisphere, as observed in most typically developing right-handed adults. These findings support the “picture superiority effect” (Paivio, 1971, 1991, 1995) whereby pictures or images are remembered better than words. Thus, it may be speculated that the processing of visual information may enable individuals with ID to develop the meaning behind the visual stimuli more than the words alone. Unlike the dichotomic tests, findings from the divided visual field technique combined with a lexical decision task provided evidence for typical brain lateralization in both non-specific ID and Down syndrome. These results also showed that training programs can help adults with ID to achieve at least equally fast response times as their age-matched controls.
The outcomes of this recent study raise some important questions concerning the developmental trajectory for language perception as measured via the divided visual field – as related to the possibility of compensation with age in line with CAT theory. Put differently, would the typical brain lateralization found in the Mashal et al. (2019) sample of adults with ID (with/without Down syndrome) be replicated at younger ages, for example in adolescents with ID? This calls for further research to ascertain if individuals with ID at younger ages will show different results using the divided visual field technique compared to the dichotic technique. If this typical structural language brain already exists in adolescence, it would pinpoint the divided visual field technique, where words are presented visually, as the correct tool for examining brain lateralization in populations with ID. However, if a gap is found between the adolescents and the adults with ID, showing atypical outcomes in adolescence but typical outcomes in adulthood using the divided visual field technique, that would provide support for the compensation age effect for language, even in brain structure.
Giftedness in Sports, Arts, Photography, Music, and Theater in Populations with ID: New Academic and Occupational Frontiers
The second research topic currently under investigation is the issue of new terminology related to what was previously termed savant syndrome: giftedness in adults with ID.
Savant Syndrome
Described by Dr. J. Langdon Down (1887), “savant syndrome” typically refers to the presence of exceptional skill in the context of more general, occasionally severe, intellectual impairment among people with severe disabilities (Miller, 2005). The condition can be present from birth and evident in early childhood (congenital) or can develop later in life after central nervous system injury or disease (acquired). It affects males 4 to 6 times more frequently than females and involves low intellectual abilities with an IQ lower than 25. Nonetheless, people with savant syndrome are endowed with extraordinary memory or talents in different domains, most commonly in music, the visual arts (primarily drawing), arithmetically complicated calculations, (e.g., “calendar calculating”), measuring distances without instrumentation, constructing complex models, or unusual knowledge on a particular topic.

Less often, higher-than-average sensory abilities and awareness of the time without a watch are also observed (Miller, 2005; Plerou & Bobori, 2015; Treffert, 2009). Other skills occurring less frequently include language (polyglot), unusual sensory discrimination, athletics, or outstanding knowledge in specific fields such as neurophysiology, statistics, navigation, or computers. There are currently about 50 known persons with savant syndrome in the world (Treffert, 2009), where males have been reported as outnumbering females by 6%.
Scientists are divided regarding the brain mechanism underlying the performance of persons with savant syndrome and regarding the amount of awareness and cognitive information processing behind such performance (Treffert, 2009). Another open question is whether the specific talent is congenital or acquired. Treffert (2014) suggested the three Rs for explaining savant syndrome, whether congenital or acquired: There is brain damage in one area, frequently the left hemisphere, with Recruitment of still intact brain tissue in another area of the brain, Rewiring of circuitry to that new area, and Release of dormant capacity already stored in that newly recruited area. This mechanism is comparable to the process described by Kapur’s (1996) “paradoxical functional facilitation” model, which offers possible explanations about how pathological states in the brain lead to the development of prodigious skills. This model emphasizes the role of reciprocal inhibitory interaction among adjacent or distant cortical regions, especially those of the prefrontal cortex and posterior regions of the brain.
In 1999, Leon Miller concluded that: (a) the skill exhibited by savants shares many characteristics with that of people without disability, (b) the skill is usually accompanied by normative levels of performance on at least some subtests of standardized measures of cognitive achievement, and (c) it is unclear whether savants have distinctive cognitive strengths or motivational dispositions, though their relative prevalence among people with certain kinds of disability suggests predisposing constraints. He also asserted that in their exercise of savant skills, savants employ a strategy quite different from those without intellectual impairment.
Yet, almost a decade later, Miller (2005) presented a new approach for envisioning the development of savant syndrome, in his article What does savant syndrome can tell us about nature and nurture of talent? Following Gardner (1983), Miller argued that the appearance of savant skill without any apparent direct tutoring in children with intellectual impairment indicates distinct varieties of intelligence. The fact that these skills are often manifested at an early age suggests an important innate factor in their emergence. On the other hand, the observation that savants rehearse their skills extensively, sometimes obsessively (Howe, 1989), is used by proponents of a strong nurture position in the development of talent (Howe, Davidson, & Sloboda, 1998). Relatedly, Miller (1999) raised several questions about giftedness and talent that should be asked regarding populations with ID:	What is the nature of giftedness in a population with ID? Is it possible to compare between the gifted in the typically developing population and individuals exhibiting the savant syndrome? On the other hand, who should decide that such a comparison should be made?

	Is this gift inborn (nature) or can it be cultivated by learning (nurture)? Within populations with ID, is the savant skill domain-specific or is it a high global ability across all intelligence domains? In other words, is the disability/ability specific to a particular domain such as arts, music, etc., or do the gifted with ID have high global abilities in additional domains such as intelligence, memory, and organization ability?




Although Miller raised these questions, he did not test them empirically. Indeed, little systematic research is available on the phenomenon of possible giftedness in individuals with ID. It may be claimed that active giftedness can appear in adults with ID in many forms, not necessarily as defined by savant syndrome. Giftedness can be manifested in visual and plastic arts (e.g., painting, sculpting), sports, music, and acting ability. Moreover, the six fully included undergraduate students with ID in the Otzmot Empowerment Project indicate the existence of academic giftedness or talent, relative to peers within the population with ID. This definition of giftedness asserts that individuals’ outstanding talents or abilities should be examined in comparison to the population with ID itself rather than to giftedness in persons with typical development. Inasmuch as the literature lacks theories of giftedness among populations with ID, giftedness theories regarding the general population are presented next.
Active Giftedness in Typical Development
Giftedness theories in the general population can be divided into three areas: intellectual theories, personal theories, and a mix of both.

A classic example of an intellectual theory was posed by Lewis Terman (1916), the “father” of gifted education in the United States. He believed that giftedness is inherited and defined it as an IQ above 140. He classified an IQ of 135 as moderately gifted, an IQ of 150 as exceptionally gifted, and an IQ above 180 as severely and/or profoundly gifted. In another intellectual theory, educational psychologist Robert Gagné (1985) differentiated definitions of giftedness and talent. Gifted students are defined as those whose potential is distinctly above average in one or more of the following domains: intellectual, creative, social, and physical. On the other hand, talented students are those whose skills are distinctly above average in one or more areas of human performance, such as sculpture or musical performance. Françoys Gagné (1999) in Canada suggested that even these latter skills reflect a more abstract problem-solving ability or processing capacity such as organizing or applying information across content areas.
Tannenbaum’s (1960) eclectic psychosocial theory broadened the concept of giftedness to personal components. His components of giftedness include five factors (also known as Tannenbaum’s “sea star” model); general ability and specific aptitude (e.g., history, math, science); non-intellective factors (e.g., motivation, persistence, self-esteem); environment (e.g., learning experiences, expectations); and chance (e.g. access, experience). The holistic cognitive theory (Renzulli, 1978, 2012), known as the three-ring definition of giftedness, suggest that giftedness behavior occurs when there is an interaction among three basic human traits: (1) above-average general and/or specific abilities, (2) high levels of task commitment (motivation), and (3) high levels of creativity.
In his triadic theory of intelligence, Robert J. Sternberg (1985, 1997) also related to active giftedness in art. Sternberg defined human intelligence as “mental activity directed toward purposive adaptation to, selection and shaping of, real-world environments relevant to one’s life” (1985, p. 45). He viewed intelligence as how well individuals deal with environmental changes throughout life. His triadic theory included three sub-theories – componential, experiential-creative, and practical – but only the creative one is relevant to giftedness in populations with ID. Sternberg’s componential sub-theory relates to analytical giftedness, which is expressed in the ability to solve problems with unordinary solutions. His experiential-creative sub-theory deals mainly with creatively solving or coping with novel tasks or situations but also contains the sub-concept of synthetic giftedness, which is seen in creativity, intuition, and study of the arts. According to Sternberg, people with synthetic giftedness are not often seen with the highest IQs because there are not currently any tests that can sufficiently measure these attributes, but synthetic giftedness is especially useful in creating new ideas or new problems or new solutions. Finally, the practical sub-theory deals with the mental activity involved in attaining “fit to context” (like dressing appropriately for the weather). Per Sternberg, this type of intelligence is often referred to as “street smarts.” Unfortunately, Sternberg’s triadic theory does not offer a valid test for measuring its different components (Gottfredson, 2003) when examining giftedness in populations with ID.
Howard Gardner’s (1983) theory of multiple intelligences differentiates human intelligence into specific “modalities” rather than seeing intelligence as dominated by a single general ability. Gardner proposed seven abilities that meet these criteria: musical-rhythmic, visual-spatial, verbal-linguistic, logical-mathematical, bodily-kinesthetic, interpersonal, and intrapersonal. On the other hand, Visser, Ashton, and Vernon (2006) found that each of the above domains involves a blend of the general g factor together with cognitive abilities other than g, and, in some cases, non-cognitive abilities or personality characteristics.
In 2010, the National Association for Gifted Children in the USA reached consensus on the definition of giftedness, stating that gifted individuals are those who demonstrate outstanding levels of aptitude (defined as an exceptional ability to reason and learn) or competence (documented performance or achievement in top 10% or rarer) in one or more domains. Domains include any structured area of activity with its own symbol system (e.g., mathematics, music, language) and/or sensorimotor skills (e.g., painting, dance, sports).
Exploratory Giftedness Research on Adults with ID
To help narrow the gaps in research on giftedness as manifested in persons with ID, especially in view of the paucity of theoretical grounding and accepted definitions for this phenomenon in the population with ID, especially during late adolescence and adulthood, Lifshitz, Riger, Schwartz, and Ankori (2019) recently embarked on preliminary empirical exploration of this phenomenon. Mrs. Rony Ankori, who is Head of Leisure and Culture in the Division of ID at the Israeli Ministry of Welfare and also works as the Head of the Institute of Language Accessibility in AKIM (the National Organizations for People with ID and their Families), was the one who located persons with ID who revealed giftedness in music, art, sports, photography, and theater. Of note, the creative artworks of the painters and photographers with ID have been presented in exhibitions around Israel, while the actors and musicians with ID have been performing in theaters and concert halls, and the athletes with ID have been participating in sports competitions and tournaments; however, none of these individuals had previously been considered or viewed as gifted.

First and foremost, this study was undertaken to raise the awareness of families, professionals, caregivers, and others to the fact that giftedness does coexist with ID in adult populations. Awareness of the phenomenon of giftedness holds implications for academic and occupational training for this population. The other major goal of this currently unfolding study (Lifshitz, Riger, et al., 2019) is to examine the cognitive and personal traits of persons with ID who exhibit “giftedness” in any of the following five domains: music, sports, plastic arts, photography, and acting.
With regard to cognitive traits, the operative goals are to examine whether giftedness in the population with ID is of a global nature, namely whether those persons with ID identified as “gifted” in a specific domain are also high in intelligence (crystallized and fluid), or whether their talent is domain-specific. Another question is whether giftedness in different domains (arts, photography, music, sports, and acting) reveal different crystallized or fluid intelligence profiles.
With regard to personality traits, the operative goals are to examine psychological motives according to Reiss and Havercamp (1998), including influence, curiosity, independence and autonomy, social relations, order and organization, acceptance and approval, and tranquility as well as to examine personality factors like imagination, aesthetics, emotion, ideas, and values. Whether different domains of giftedness (arts, photography, music, sports, and acting) reveal unique personality profiles will be examined as well.
The other goals of the study are to examine: (a) the strategies employed by gifted persons with ID in the five domains (i.e., the arts, photography, music, sports, and acting) as uncovered using qualitative methods via semi-structured interviews with the gifted persons; (b) the contribution of crystallized/fluid intelligence and personality factors to each of the five areas of giftedness in adults with ID; and (c) the question of whether giftedness ability in ID is associated with chronological age, to determine if unique talents will grow and increase between adolescence and adulthood (by comparing artistical, theatrical, musical, athletic, and photographical abilities across the two time periods).
Dr. Rivka Elkoshi, a musician at Levinsky Teachers College, developed the MSC audio-graphic data analysis method (Elkoshi, 2015) for assessing possible giftedness in the music and artwork of typically developing children. Elkoshi’s MSC qualitative assessment method comprises three analytic components: (1) morphological inspection (M), exploring the type of symbol employed relating to color effect (monochrome to polychrome, neutral, prime, sub-color, saturation, “cold”) and content (pictorial items: human figure, animal, flora); (2) structural inspection (S), studying the overall structure and organization of the composition, relating, among others, to abstract shapes, scribbles, stains, lines (straight/curved, thick/thin), dots, shapes (closed/open) and their locations; and (3) conceptual examination (C), drawing conclusions about the meaning of the work based on the M and S, including humor, metaphor, and so on. This method is currently being utilized to analyze the audio-graphic capabilities of adults with ID who have been identified as gifted.
The initial outcomes of this unfolding study are intriguing. Following are two examples from the pilot study assessing giftedness as expressed in artworks created by individuals with ID in late adolescence and young adulthood.2 Both artworks were presented in an Israeli exhibition for individuals with disabilities.
Figure 8.1 presents a “map of Israel” according to the vision of Kofi (pseudonym), a student with moderate ID of Ethiopian origin attending a special education school. Earlier in the same week when he drew this, the students had participated in an activity using a large map of Israel that showed different sites, which apparently gave him the inspiration for this drawing. It is absolutely his own work, without any guidance from teachers. Analysis of Kofi’s drawing according to the MSC Method (Elkoshi, 2015) reflects his rich colorful composition that broadcasts happiness (M). He began with a main composition in which he drew a map of Israel at the center, surrounding it with houses, humans, animals, and winged creatures on land, humans at sea (S), and what he called “nice and good things” – a flower, a person, a raincloud, a diamond, a brain, etc. Kofi’s mixture of flora, fauna, and inanimate elements within the same space, without boundaries, reveals humor and metaphoric associations, thereby representing his memories from the way of life in the African country – Ethiopia – from which his family had immigrated (C). Kofi’s painting reflects all three stages defined by Elkoshi as representing giftedness.[image: ../images/427733_1_En_8_Chapter/427733_1_En_8_Fig1_HTML.png]
Fig. 8.1Kofi’s humorous map of Israel, showing all three MSC stages defined by Elkoshi (2015) as representing giftedness


The painting by Adam (pseudonym), a student with mild ID attending a special education school, is presented in Fig. 8.2. Analysis of Adam’s drawing using the MSC (Elkoshi, 2015) demonstrated his use of symbols (M); a rich colorful composition, his structural vision of a road, and his 3D drawing capability (S); and his perception of distance, size, and colors (C). Thus, according to the MSC, he also can be considered a gifted person.[image: ../images/427733_1_En_8_Chapter/427733_1_En_8_Fig2_HTML.png]
Fig. 8.2Adam’s colorful 3D perspective of a road, showing all three MSC stages defined by Elkoshi (2015) as representing giftedness


Practical Implications of Giftedness Research
This direction of research is still in its infancy, but the ample anecdotal evidence that served as an impetus for undertaking the Lifshitz, Riger, et al. (2019) study suggests that the giftedness phenomenon is worthy of theorists’, scholars’, and practitioners’ attention. The goal is to develop the awareness of families, school teachers, service providers, and policymakers concerning the potential talents inherent in gifted persons with ID, which can enhance opportunities for them to develop their unique skills. If giftedness is validated among individuals with ID, then such preparation should begin at younger school ages, and there will be a need to develop special post-secondary education for gifted persons with ID.

If the study reveals that giftedness is global, that is, the gifted persons with ID exhibit relatively higher intelligence scores across the board, then it will be possible to include them in regular colleges, in regular academic courses in the arts, music, sports, theater, and photography. On the other hand, if the findings indicate that giftedness is domain-specific, and that the area of giftedness is unique and does not reflect a relatively higher global level of intelligence, then specifically adapted academic enrichment courses should be devised to meet the particular interests and abilities of persons with the various types of giftedness (music, art, sports, photography, and theater).
Moreover, engaging in these various domains of giftedness can potentially help gifted persons with ID go beyond lifelong hobbies to pursue employment or career options. It should be the role of the community to produce opportunities for such career options. For example, in many places around the world such options for persons with disabilities in the arts, music, sports, photography, and theater are already flourishing, but such inclusion opportunities are less frequently open to adults with intellectual forms of disability than to those with physical disabilities. The current research undertaking hopes to provide empirical evidence to help spur policymakers and community advocates to support access specifically for adults with ID to special visual arts museums, adapted music programs, special Olympics, disabled photographer societies, disability theater troupes, and so on. For instance, a visual arts museum can provide mentorship to lesser known artists, emerging artists, and recognized master artists with ID – to ensure that their work is of high professional quality and to offer opportunities for participation in exhibits, along with educational awareness programs to the community to reduce stigma and promote inclusion, similarly to the MOSA Museum in Washington State (2019), the Renzulli Center for Creativity, Gifted Education, and Talent Development at the University of Connecticut (Reis et al., 2000), and the Disabled Photographers Society (n.d.).
Is There a Compensation Age Phenomenon in Cognitively Low-Functioning Adults with Autism Spectrum Disorder?
A third research topic currently under investigation in the Machado Chair Laboratory focuses on the cognition, communication, and adaptive behavior of low-functioning adults with autism spectrum disorder (ASD) in order to determine their cognitive developmental trajectories. By examining whether this population with comorbid ID and ASD reveals an impaired, stable, or continuous trajectory (as described in Chap. 1), the question of whether or not CAT theory applies to this population will be addressed.
According to well-accepted diagnostic criteria in the DSM-5 (American Psychiatric Association [APA], 2013) and the ICD-10 (World Health Organization [WHO], 2004), ASD refers to a spectrum of related conditions, marked by social and communicative deficits and the presence of rigid and repetitive behavior and interests. There is a vast range of manifestations of the core diagnostic features of ASD; different individuals (or the same individual over time) may be socially aloof, completely mute, and locked into repetitive rocking and hand flapping, or inappropriately over-friendly, highly verbal but incapable of distinguishing jokes from lies, and fascinated by abstruse astronomical facts. Individuals with ASD also vary in their level of cognitive functioning, where “low-functioning” generally refers to persons with ASD who have an IQ of 40–70 – which is commensurate with an ID – and “high-functioning” generally refers to persons with ASD who have an IQ in the normal range.
The recent phenomenon of increasing life expectancy in the general population, as well as in populations with disabilities, is relevant to populations with ASD as well. ASD is now recognized as a lifelong neurodevelopmental disorder with a reported prevalence that has increased during the last two decades. A recent report shows that the cumulative incidence of ASD in children and adolescents in the USA between the ages of 3 and 17 years is 2.5% (1.5 million), while the rate among adults could exceed 2.8% (Oss, 2018). In Israel in 2016, out of ~14,000 individuals diagnosed with ASD on various functional levels, 80% (47%) were age 25 or younger. Of those over age 25, most were between 25–44 years (44%), while 14% were between 45–64 years, and 1% of diagnosed individuals were between 55–74 years of age (ALUT [Israeli Society for Children and Adults with Autism], 2019; Shafran & Harel, 2017).
Despite the above, little is known about adulthood and old age in the ASD population, especially concerning age-associated cognitive and social changes (Happé & Charlton, 2012; Mukaetova-Ladinska, Perry, Baron, & Povey, 2012). ERIC and PsyINFO searches revealed few studies on aging in ASD populations. Most are either case studies on diagnosing high-functioning ASD (previously termed Asperger syndrome; James, Mukaetova-Ladinska, Reichelt, Briel, & Scully, 2006) and autism disorders in general in adults (van Niekerk et al., 2011). Other studies discussed agendas for research and services relating to aging in ASD populations (Hwang, Foley, & Trollor, 2018; Mukaetova-Ladinska et al., 2012; Piven & Rabins, 2011). One longitudinal study examined the trajectories for daily living skills in adolescents and adults with ASD (Smith, Maenner, & Seltzer, 2012). Considering the expected increases in numbers of adults with ASD as the younger diagnosed individuals grow older, research into the epidemiological, biological, psychological, and social aspects of ASD in older adults is essential for preparing to meet their needs.
Prior Research on Crystallized and Fluid Intelligence in the ASD Population
As described broadly in Chap. 1, crystallized intelligence (Gc) refers to declarative, acquired knowledge and skills. It is measured using the most heavily culture-dependent tests including: verbal comprehension, general information, and vocabulary (Horn, 1991; Horn & Cattell, 1966). Fluid intelligence (Gf) refers to the ability to reason and deal with novelty that is not dependent on formal education or acculturation. Empirically, fluid intelligence is strongly associated with frontal executive function (Duncan, 2001), attentional control, and the processes of mapping and binding associated with working memory. The core function of fluid intelligence is abstract reasoning, a component of most formal theories of intelligence (Sternberg, 1985). Crystallized intelligence is considered a “maintained” ability that increases into the 60s and then declines, while fluid intelligence is a “vulnerable” ability, peaking in the early 20s and then declining between ages 25 and 74.

Crystallized and fluid intelligence studies in the ASD population have focused on two basic issues: the nature and the level of the two types of intelligence (Soulières, Dawson, Gernsbacher, & Mottron, 2011) and the tools that best predict each type’s true intelligence potential. Although beyond the scope of this chapter, these issues are indirectly relevant. For many years, it was assumed that the vast majority of individuals with ASD are intellectually impaired (Soulières et al., 2011), based on results from the Wechsler Intelligence Scale for Children (WISC-III; Wechsler, 1991) and the Wechsler Adult Intelligence Scale (WAIS-III; Wechsler, 1997). Although scores on these tests correlate and combine to reflect a general underlying ability in the general population, scientists have criticized their use in populations with ASD. The argument is that these scales cannot accurately assess individuals who exhibit deficits in expressive language and speech skills.
In recent years, the assumption of lower intelligence in the ASD population has been challenged by results obtained from the Raven’s Progressive Matrices (Raven, Court, & Raven, 1986), a self-paced test that minimizes spoken instruction and does not require speech production or typicality of experiences. It is considered a measure of fluid intelligence and flexible coordination of attentional control, working memory, rule inference and integration, high-level abstraction, and goal-hierarchy management (Carpenter, Just, & Shell, 1990). These abilities, as well as fluid intelligence itself, were thought to be impaired in the ASD population (Minshew, Sweeney, & Luna, 2002). Surprisingly, research found superiority on fluid intelligence in the ASD population.
In a series of studies, the Raven test performance of both high- and low-functioning children and adults with ASD exceeded their scores on the performance scale of the WAIS (Bölte, Dziobek, & Poustka, 2009; Hayashi, Kato, Igarashi, & Kashima, 2008; Morsanyi & Holyoak, 2010). These findings were supported by fMRI brain imaging studies. Soulières et al. (2009) found that participants with ASD and participants with typical development who had matching Wechsler full-scale IQ scores were equally accurate in solving the Raven, but persons with ASD performed dramatically faster on the Raven. Their performance on the Raven was associated with greater recruitment of extra striate areas and lesser recruitment of lateral prefrontal and medial posterior parietal cortex, which according to the authors illustrated participants’ enhanced perception (Mottron, Dawson, & Soulières, 2009). Neisser (1998) and Dawson, Soulières, Gernsbacher, and Mottron (2007) found that the ASD population was strong in Block Design, suggesting a peak in visuo-spatial ability. Dawson et al. (2007) concluded that high-functioning ASD (then termed Asperger syndrome) involves superior abstract reasoning ability or higher general fluid intelligence, suggesting a unique involvement of the left frontal lobe. Soulières et al. (2011) concluded that there might be a different pattern of information processing strategy in the two autism subgroups: the high-functioning group processes verbal information better, while the low-functioning group is better at processing perceptual information.
Research on Cognitive Developmental Trajectories in Individuals with Comorbid ID and ASD
To be noted, very few studies have been published on cognitive trajectories of ASD into adulthood and old age. Especially, there is a paucity of research on the cognitive trajectories of low-functioning populations with ASD – who have an IQ commensurate with an ID.
Although the following study dealt with a high-functioning sample, it is one of the few studies that have examined the cognitive abilities of adults with ASD. Using a cross-sectional empirical design, Powell, Klinger, and Klinger (2017) examined age-related cognitive differences between adults with ASD (ages 30–67) compared to adults with typical development (ages 30–80) who had the same IQ range (93–113, mean full IQ = 113.92). Powell et al.’s battery included a measure of category learning, the Woodcock–Johnson Concept Formation Test (Woodcock, Mather, & McGrew, 2001). Participants were asked to look at colored shapes that vary on four dimensions (color, shape, size, and number) and to derive the rule as to why some shapes were grouped together (the feature shared by all the shapes). The battery also included the Trail Making Test as a measure of processing speed, cognitive flexibility, and baseline motor speed (Delis, Kaplan, & Kramer, 2001) and the Rey Auditory Verbal Learning Test (Rey, 1964) as a measure of explicit memory (see Lezak, 1983 for English version). The Rey included three learning trials and then immediate free recall and recognition memory.
Noteworthy is that in all the above tests, as could be expected, Powell et al. (2017) found that the adults with typical development outperformed the adults with ASD. However, age effects emerged, as related to diagnostic group and type of measure. Thus, for processing speed, findings indicated stability in speed across the adulthood years in both the typical and the ASD groups. As for category learning, adults with typical development showed significant decline in deriving category rules with older age, whereas adults with ASD did not reveal a significant age effect. In contrast, adults with ASD demonstrated a greater decline with age in their cognitive flexibility component of executive functioning, compared to their typical peers. However, in the explicit memory tasks, both groups improved their scores across trials (1,2), and no age effects emerged.
Altogether, these findings suggest that aging in high-functioning individuals with ASD may negatively affect some cognitive processes (e.g., cognitive flexibility), while other cognitive measures such as category learning may remain unaffected. Free recall and processing speed were affected to the same extent as seen in typical aging. To be noted, these outcomes cannot yet be generalized to low-functioning individuals with ASD who have an IQ in the ID range. Moreover, Powell et al.’s sample had a very wide age range (30–60 years) without distinguishing between younger and older adult subgroups to enhance understanding of cognitive trajectories. Future researchers may also do well to extend this study by examining the ages between 16 and 30, to verify cognitive trajectories of individuals with ASD from adolescence into young adulthood.
The next research study (Lifshitz, Tzemach, Zachor, & Vakil, 2019) is innovative in its scrutiny of the cognitive trajectories of low-functioning adolescents and adults with ASD (i.e., with an IQ under 75) compared to their peers with non-specific ID without ASD in the same age cohorts. The upcoming section shares the theoretical background, aims, and methods of this currently ongoing research endeavor that is presently in the data collection and analysis stages at the Machado Chair Research Laboratory.
Study Aims and Working Hypotheses
The aims of Lifshitz, Tzemach, et al. (2019) are threefold: (a) to examine crystallized and fluid intelligence trajectories among individuals with low-functioning ASD (IQ = 40–70) from adolescence (16–21 years) to adulthood (25–50 years); (b) to compare their cognitive functioning to peers with non-specific ID without ASD (IQ = 40–70) in the same age cohorts; and (c) to examine the contribution of three endogenous variables – chronological age, health problems, and functioning in activities of daily living (ADL) – and one exogenous factor – participation in leisure cognitive activities – to the cognitive performance of the adult groups (20–50+ years).

In the general population, crystallized intelligence is considered age resistant, and fluid intelligence is considered age sensitive. Due to the contradicting trends in the ASD population, it is difficult to hypothesize the age-related change trajectories of these two types of intelligences from adolescence to adulthood and to anticipate the trajectory of the two types of intelligence among adolescents/adults with low-functioning ASD compared to peers with non-specific ID without ASD in the same age cohorts. Nevertheless, anchored in cognitive reserve theory (Katzman, 1993; Satz, 1993), predictions were formulated about the three possible cognitive trajectories for individuals with comorbid ID and ASD.
Cognitive reserve theory (Katzman, 1993; Satz, 1993) posits that individual differences in task-processing might provide a differential reserve against brain pathology or age-related changes. Stern et al. (2003, 2005) referred to “neural reserve,” the normally occurring individual differences in the capacity to perform tasks or cope with increasing task difficulty. These differences may result from innate differences (e.g., in intelligence) or may be modulated through life events such as educational or occupational experiences or leisure activities (Scarmeas & Stern, 2003; Wilson & Bennett, 2005). A higher neural reserve might take the form of brain networks that are more efficient or have greater capacity to handle increased demands. Individuals with greater reserve may exhibit less severe effects of the aging process.
The three cognitive trajectories proposed by Fisher and Zeaman (1970) – the accelerated impairment trajectory, the stable parallel trajectory, and the continuous compensatory trajectory – were investigated in studies of individuals with ID without ASD (Chen, Lifshitz, & Vakil, 2017; Lifshitz, Bustan, & Shnitzer-Meirovich, 2018; Lifshitz-Vahav, 2015). (See Fig. 1.​1 for the theorized trajectories for adults with ID without ASD, compared to typical controls.) As can be recalled from Chap. 1, the continuous compensatory trajectory emerged as fitting the profile of adults with ID over the lifespan, forming the foundation for CAT theory. The question arises: Would the population with ASD and ID also fit the same continuous compensatory trajectory? Each of these trajectories is deliberated next for its relevance to the cognitively low-functioning population with ASD.
Accelerated Impairment Trajectory Approach
By definition, persons with ASD, especially those with low cognitive functioning, possess less cognitive reserve than their peers with typical development. They have lower intelligence and slower task processing, do not achieve higher educational levels, live in community residences, have a lower occupational status that does not fully utilize their potential, and tend to participate in fewer intellectually stimulating leisure activities. As a consequence, the accelerated impairment approach to lifespan cognitive development in the cognitively low-functioning population with ASD would anticipate accelerated decline around 20 years of age.

Stable Trajectory Approach (Parallel to the Typically Developing Population)
Due to the lack of research on aging in the ASD population, an assumption of stability could be based on studies of aging in populations with ID and on neuro-anatomical findings in autism. Two curious trends led neuroscientists including Alvaro Pascual-Leone of Harvard Medical School and Lindsay Oberman of Brown University’s medical school (Oberman et al., 2016) to the idea that ASD might protect against Alzheimer’s. The researchers focused on brain plasticity, the ability of the brain to change in response to incoming information. Such changes can include strengthening connections between nerve cells or rewiring neural highways.

Earlier studies have shown that the brains of people with Alzheimer’s have low brain plasticity, while people with autism seem to have high brain plasticity (Oberman & Pascual-Leone, 2014). To explore this difference, Oberman and Pascual-Leone used a technique called transcranial magnetic stimulation to give a little jolt to the motor cortices in the brains of 35 high-functioning persons with ASD and to 35 typical controls. Electrodes measured hand responses to the jolt. On average, the hands of people with high-functioning ASD were more responsive to the stimulus than the controls. The larger response indicated higher levels of brain plasticity (Sanders, 2014). Thus, this mechanism can explain the lower rates of Alzheimer disease in the ASD population. As a consequence, the stable approach to lifespan cognitive development in the population with comorbid ID and ASD (which is parallel to the trajectory of the typically developing population) would anticipate stability in intelligence from adolescence to middle adulthood and decline between 30 and 40 years of age.
Continuous Compensatory Trajectory Approach
It is not yet known whether there is a compensatory effect of age among adults with ASD, although fMRI studies do indicate neuro-anatomical changes with increasing age. A meta-analysis of all published MRI brain-size data (up to 2005) showed that the period of greatest brain enlargement in autism is during the toddler years and early childhood (Redcay & Courchesne, 2005). In adulthood, the brain volume of patients with ASD remains 1%–3% larger than in typical patients. Researchers (Courchesne, Campbell, & Solso, 2011; Courchesne et al., 2007) have suggested that among persons with ASD, learning is facilitated as the brain becomes less “wired” with increasing age. Moreover, according to Courchesne, the differences in white matter connections, measured using diffusion tensor imaging, might be a protective mechanism of brain change in ASD (D. A. Zachor, personal communication, April, 2014). Greimel et al. (2010) used fMRI tests of individuals with ASD (CA = 8–27 years) to explore the development of empathy and found age-related increases of activity in the fusiform gyrus and inferior frontal gyrus. These findings were explained by greater experience and expertise accumulated during socioemotional interactions. The authors suggested that greater recruitment of right parietal structures in younger individuals (compared to older ones) might reflect developmental differences in the cognitive strategies to infer one’s own emotional response. As a consequence, this approach to lifespan cognitive development in the cognitively low-functioning population with ASD would anticipate a continuous intelligence trajectory from adolescence to adulthood that would decline around 50 years of age.

Study Participants
The sample will include 100 adults with ID divided into two groups with ID (IQ of 40–70): 50 participants with ID and with ASD, and 50 participants with non-specific ID of the same IQ range but without ASD. As this book goes to press, data have been collected from about 60 participants with comorbid ID and ASD. Both the ASD and non-ASD groups will be further divided into two age subgroups: 25 adolescents (CA = 16–21 years) and 25 adults (CA = 25–50 years) each.

Inclusion criteria for participants with ASD are: (a) meeting the criteria for an ASD diagnosis based on Autism Diagnostic Observation Schedule (ADOS; Lord et al., 2000) scores and on DSM-5 (APA, 2013) criteria; (b) ages 16–21 or 25–50 years; (c) IQ of 40–70; (c) living in a community residence, with morning work in vocational workshops; (d) no uncontrolled seizures or recent onset of seizures; (e) no uncorrected serious sensory deficits; and (f) considered healthy from a biological perspective, with no manifestations of active cardiovascular infraction, Parkinson disease, diabetes mellitus, or a diagnosis of a proliferative disease.
Adolescents were recruited from special education schools under the supervision of the Ministry of Education. Adults were recruited from community residences under the supervision of the Division of Disability, the Israeli Welfare Ministry, and the Israeli Society for Autistic Children (ALUT).
Measures and Procedure
The battery includes assessments of demographic background (including health status), ASD symptoms, and adaptive behavior, as well as neuro-cognitive tests to examine cognitive trajectory.

Background Information
This questionnaire includes chronological age, sex, health status, ADL questions, intelligence, and symptoms of ASD (for the ASD group). Health status includes a 5-item Health Scale (Green & Auslander, 2004) to determine health according to the inclusion criteria described.

ASD Symptoms
Social communication is measured using the ADOS (Lord et al., 2000), a well-accepted semi-structured, standardized assessment of social interaction, communication, play, and imaginative uses of materials for individuals suspected of having ASD.

Adaptive Behavior
Two subscales of the Vineland Adaptive Behavior Scales-Revised (Vineland™-3, Sparrow, Cicchetti, & Saulnier, 2016) are used to measure adaptive skills: in communication and in daily living skills (ADL). The communication subscale assesses communication with other people, with scores ranging from 0 (not achieved) to 2 (fully achieved). The ADL subscale is used to assess changes in ADL functioning in all participants in the last 5 years (Hebrew adaptation: Green & Auslander, 2004; reliability α = 0.73). This subscale, which includes eating, dressing, bathing, and attending to bodily functions, is rated on a 4-point scale from 4 (independent) to 1 (dependent) by instructors at the community residences who have known the participants for at least 5 years. Raw scores and standard scores are analyzed (Sparrow et al., 2016).

Neuro-Cognitive Battery
This battery administered to adults with ID with/without ASD comprises three measures assessing crystallized intelligence and two measures assessing fluid intelligence.

Crystallized Intelligence Originally, the research team planned to examine crystallized intelligence using the Vocabulary and Similarities subtests of the WAIS-IIIHEB (Wechsler, 2001). The Vocabulary subtest assesses word knowledge, verbal concept formation, and fund of knowledge. The Similarities subtest assesses abstract reasoning and the power of conceptualization for dissimilar objects. However, the tools were changed due to barriers in expressive language in the participants with ASD. Therefore, the study is utilizing other measures: the Peabody Picture Vocabulary Scale (Dunn & Dunn, 1997) and the Semantic and Phonemic Fluency Test (Kavé, Kukulansky-Segal, Avraham, Herzberg, & Landa, 2010). The Peabody, which correlates with general intelligence (Facon & Facon-Bollengier, 1997, 1999), is administered and scored according to the test manual (Dunn & Dunn, 1997). In the semantic fluency test, which assesses flexibility and executive control, participants are asked to produce as many words as possible in 1 min for three semantic categories (animals, fruits and vegetables, vehicles). The score is the sum of the words generated for the three categories. The phonemic fluency test (Kavé et al., 2010) assesses verbal knowledge, flexibility, and executive control. The participants are asked to produce as many words as possible beginning with each of the three letters (b, g, sh) within 1 min. The score is the sum of the words generated for the three letters.
Fluid Intelligence Fluid intelligence is examined using the Block Design subtest of the WAIS-IIIHEB (Wechsler, 2001) and the Raven Colored Progressive Matrices (Raven, 1936). The Block Design subtest assesses the ability to analyze and synthesize abstract visual stimuli, nonverbal concept formation, visual perception and organization, simultaneous processing, and visual-motor coordination (14 items, score range: 0–68). Raw scores are utilized because the process of converting a raw score to a scaled one conceals assumptions about the change across a long lifespan. This scale was used by Klin, Volkmer, Sparrow, Cichetti, and Rourke (1995) in a population with ASD. In the Raven test, which assesses the ability to form comparisons, deduce relationships, and reason by analogy (Raven et al., 1986), correct answers receive 1 point, and raw scores are summed.
Study Procedure
Authorizations were obtained from the University Ethics Committee, from the Division of ID (for persons with ID with/without ASD) in the Israeli Ministry of Welfare, and from the parents or guardians (trustees) of the participants. According to the autonomy principal in the UN-CRPD human rights instrument (United Nations, 2006), all participants including those with ASD will complete an Informed Consent for Participation in Research form (adapted for adults with disabilities). Based on the normalization principle (Wolfensberger, 2002), all participants are receiving gifts for their participation.

Instructors in the community residences completed the demographic/health, ADOS, and Vineland questionnaires for the adults with comorbid ID and ASD. The battery of neuro-cognitive tests is being administered individually to adults with ASD in a private room in the residence or vocational center. A pilot study indicated that administration of the test battery to participants with ASD requires ~6 h; therefore, it is administered in two or three sessions. The same procedure (except for the ADOS) will be held in the community residence or vocational center for adults with ID without ASD.
Data Analysis
Analysis of variance between adolescents and adults in the two groups (ID with/without ASD) will help to determine whether differences in trajectories of the crystallized and fluid intelligence tests will be found between the two research groups, and whether compensation age theory is applicable to the cognitively low-functioning population with ASD. In addition, regressions will be carried out in the adult group to determine the contribution of endogenous factors (chronological age and ID etiology in both groups) versus exogenous factors (participation in leisure activity) to the cognitive functioning of both study groups. Findings are expected to help service providers better prepare for the phenomenon of increasing life expectancy for individuals with ID and ASD and to design intervention programs for this targeted population.

Conclusions
This epilogue has detailed some of the exciting new research activities currently being pursued in the Machado Chair Research Laboratory to extend understanding of the possibilities for growth and development during adulthood for persons with ID. I would like to call on fellow scholars and practitioners as well as families and policymakers around the world to join us in brainstorming and exploring options that consider the whole person with ID, beyond the disability and beyond looking at age as a barrier. It is my hope that this book will pique the interest of the ID community and spur additional innovative ideas about how society can promote the cognitive and other aspects of development of individuals with ID throughout their lives. Especially, I have written this book from a position of utmost optimism about the myriad ways in which adults with ID of all ages can take significant strides toward fulfilling their potential and improving their quality of life.
This epilogue will conclude by sharing two new initiatives in the field that may give food for thought to ID stakeholders. Chap. 3 conveyed enthusiasm about diverse operational post-secondary projects for adults with mild ID, culminating in the Otzmot Empowerment Project’s fully included undergraduate students, as well as a vocational college for adults with moderate ID. Recently, a new and even more challenging program has been initiated, an academic–technological college for adults with severe and profound levels of ID.
To date, post-secondary education programs for adults with ID around the world have been designed to target students within the mild to moderate ID range. In line with the stigma effect described in this book, academic learning for adults within the severe to profound ID range has traditionally been considered beyond their capability. The Machado Chair for Human and Cognitive Modifiability at Bar-Ilan University is pioneering in its efforts to launch an academic college for these more challenging populations. In line with the special characteristics and needs of these populations, the college’s activities will be held directly in the rehabilitation day centers serving these adults, where they receive medical and other types of services. The college will offer courses in self-advocacy and representation, an introduction to sociology, and Jewish resources.
The students of this college will be adults with severe and profound ID of various etiologies including non-specific ID, Fragile X syndrome, Rett syndrome, and so on (see Appendix 1.2). Moreover, as characteristic for individuals with this level of ID, the college students will exhibit frequent comorbidities with communication problems, sensory and motoric difficulties, or physical handicaps, which will require the involvement of additional concrete learning aids and alternative agentive communication aids. Nevertheless, emotionally, even adults with severe and profound ID can express their wishes, willingness, and preferences concerning academic participation and can make decisions autonomously to self-determine their lives. Therefore, it is important to develop and strengthen these skills and give them the support system they need to bring these capacities to fruition.
The operative goals of the college will be to provide opportunities for these students with severe and profound ID to: acquire knowledge on academic subjects that might be relevant to this population; study in an academic atmosphere; conduct small research projects; use digital technologies; read simple books; visit libraries or museums, and so on. The college’s social and emotional objectives will be to: empower these students with ID by strengthening their self-image, confidence, and quality of life; empower their families; and reduce the stigma effect by increasing positive attitudes toward these people from their families, practitioners, and the public.
The goal of education in the twenty-first century is not simply the mastery of content knowledge or use of new technologies. It is the mastery of the learning process. Education should help turn novice learners into expert learners – individuals who want to learn, who know how to learn strategically, and who, in their own highly individual and flexible ways, are well prepared for a lifetime of learning. The Universal Design for Learning (UDL) guidelines (see Fig. 3.​4) help educators meet this lifelong learning expertise goal by providing a framework for understanding how to create curricula that meet the needs of all learners from the start. The three main UDL principles – providing multiple means of representation, expression, and engagement – are highly applicable to students with severe and profound ID as well, not only to students facing lesser challenges. It is up to us, the professionals involved in providing them with higher education, to impart to these learners a diversity of ways for acquiring information and knowledge; to furnish these learners with alternatives for demonstrating what they know; and to engage them by tapping into learners’ interests, offering appropriate challenges, and increasing motivation.
Toward these goals, technology-related assistance should also be used. Persons with severe multiple disabilities, that is, persons who have serious limitations in their developmental, communication, and/or occupational perspectives, will need extensive support to increase their general participation opportunities. These devices can be as simple as laminated picture cards or photo albums that can be exchanged as a form of communication by people who have no or minimal expressive language. On the other hand, devices could be technologically sophisticated like smartphones, tablets, or computer-based eye-gaze devices that enable alternative modes of communication by people who otherwise would have no means of communication due to their physical and/or cognitive limitations. If a person can move just one muscle in the body, a device can be customized to make use of that muscle to enable communication and initiate social interaction. Regardless of whether a device is simple or sophisticated, or the nature of the person’s disability, the purpose of assistive technology is to improve the individual’s quality of life by enabling increased independence. Such tools can be of particular benefit in post-secondary education settings.
And finally, another simple idea has sprouted from recognition of the cognitive potential in adults with ID: The Machado Chair staff are currently on the verge of launching a Science Olympics. This national competition in scientific knowledge for populations with ID, offering prizes for winners and for all participants, will be held at the School of Education at Bar Ilan University. In advance of the competition, the academic material will be distributed to any interested individuals in facilities for persons with mild and moderate ID. These materials have already been made accessible to persons with ID using easy-to-read and UDL guidelines in the framework of the Otzmot Project over the years. Thus, many individuals with ID may be encouraged to study the material and then participate in this prestigious academic event.
I welcome collaboration with the ID community in continuing to seek out further creative ways to improve the lives of adults with ID, who have so much to contribute to society, if we will only help them to do so. One of the daily proverbs that was sent by an Otzmot undergraduate student to the social messaging group for students with ID and their staff quoted the singer John Mayer (n.d.): “Life is like a box of crayons…,” sparking animated online discussion about the colorful, rich potential inherent in that box. I end this book with the fervent hope that professionals and families around the world will join hands with adults of all ages, with all levels of ID and all etiologies, to help them access more opportunities for cognitive progress, emotional well-being, and behavioral success – by trying many more colors and hues of intervention in adulthood.
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Footnotes
1This saying by Tim Notke, a high school coach, was popularized by Kevin Durant upon becoming 2007 National College Basketball Player of the Year (Durant, 2012).

 

2Although these two young men (and their legal guardians) gave permission for their work, its analysis, and their cultural background to be published here, confidentiality directives prevent reporting of their IQs and additional personal information.
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Universal Design for Learning Strategies
with Adaptations to Students with ID

The Universal Design for Learning educational framework has defined and adopted
three main principles for learning, which include providing multiple means of (a)
representation, (b) actions and expression, and (c) engagement.

)

2)

Provide multiple means of representation (the “what” of learning): The
aim here is to promote resourceful, knowledgeable students by providing
options for comprehension, language, and perception. In addition, this
principle incorporates self-regulation skills like working memory and

long-term memory, organization, performing research, and metacognitive
skills.

— In Otzmot, to address this principle, the supportive special teachers
work with students on reading comprehension (e.g., identification of
titles, new words, and key words; distinguishing between principal and
secondary ideas; asking and answering questions). Bloom's taxonomy
(Forehand, 2010) is also used, as adapted to populations with ID, which
entails remembering, comprehension, association, application, analysis,
synthesis, evaluation, and studying for examinations.

Provide multiple means of actions and expression (the “how” of learning):
The aim here is to promote strategic, goal-directed students by providing
options for experiencing executive functions, options for expression and
communication (e.g., how to make an oral presentation, how to present the
curriculum, how to present theories), and options for experiencing self-
regulation. With regard to written material, a crucial guideline is to create
easy-to-read versions of academic material (Department of Health, 2010),
which makes written information easier to understand for people with
disabilities (see Fig. 3.2).

— In Otzmot, the special teachers are trained to cope with academic
material. The teachers help ease the cognitive load for students with ID
by writing material briefly. Students read the material aloud and then
explain it in their own words. Easy-to-read material is especially
important in mediating the learning of theories or abstract concepts
among these students.

3) Provide multiple means of engagement (the “why” of learning): The aim

here is to promote purposeful, motivated students by providing options for

self-regulation, sustainment of efforts and persistence, and recruitment of

interests. These include self-regulatory academic skills, strategies, and

cognitive processes.

— In Otzmot, the supportive special teachers encourage students to invest
efforts, support them at difficult moments, and frame the benefits of
PSE for them personally in their lives. Especially at the full-inclusion
stage, the study program can be extremely frustrating and demanding,
and students need extra encouragement. Group meetings are held every
two weeks for the six students who are fully integrated in regular
courses, where both academic and social issues are discussed.
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« Lifelong Learning of Individuals with Disability seminar
+ Large-group inclusion

+ Peer learning with typical students as mediating research partners
+ Adapted-enrichment curriculum and pedagogy

+ Special expert teacher

STAGE 1: SEPARATE ADAPTED-ENRICHMENT COURSES FOR CERTIFICATE
Adapted-enrichment curriculum and pedagogy

ACADEMIC INCLUSION COLLEGE VOCATIONAL COLLEGE
« Introduction to Psychology « Introduction to Social Sciences
« Psychology of the Elderly

« Introduction to Sociology
« Introduction to Occupational Psychology
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Person-centered care
approach

(Kogan, Wilber, &
Mosqueda, 2016a, 2016b)

Cognitive rehabilitation
approach

(Clare, 2008, 2017)

Meditational approaches

(Feuerstein, 2003;
Feuerstein & Rand, 1974)

Triple CAB-E:

Mediation of
eCognition
o Affect
*Behavior

for Elderly with
both
ID and
Alzheimer's





OEBPS/images/427733_1_En_1_Chapter/427733_1_En_1_Fig7_HTML.png
scores

40 A

20 1

10 A

ages:

Vocabulary Similarities

crystallized intelligence

016-21

o30-45

-

Block Design Raven

fluid intelligence






OEBPS/images/427733_1_En_7_Chapter/427733_1_En_7_Fig1_HTML.png
scores

90

20 v Oadults
Dadolescents

70
60 -
50

40
301
201
10-

0 _“
commintmentto  dependence on God obedience to  personal wishes national wishes  social needs
worship and gratitude parents

emotional motives






OEBPS/images/427733_1_En_7_Chapter/427733_1_En_7_Fig4_HTML.png
scores

2.8 1 oadults with typical development
padults with ID

2.7 1

2.6 1

2.5 1

2.4 1

2.3 1

2.2 1

2.1 T T
social traits practical traits

partner’s traits






OEBPS/images/427733_1_En_5_Chapter/427733_1_En_5_Fig4_HTML.png
MEDIATIONAL

DEFINITIONS AND EXAMPLES

MEDIATION OF COGNITION

PARAMETERS

FOCUSING ON  Sclecting, exaggerating, emphasizing, scheduling, grouping, organizing, gathering, sequencing.
PERSONS AND * Time focusing: Using a calendar or time schedule; activities should be scheduled (e.g., set a time for
OBJECTS: sport lesson)

An act or sequence
of acts by the
mediator aimed at
directing the
consumer's
attention to
something or
someone.

COGNITIVE
EXPANSION:
Expanding cognitive
knowledge beyond
the immediate need
that triggered the
interaction.
Enriching literacy
during daily life
activities: mealtime,
work sessions,
leisure activities.

© Space orientation focusing: The close physical surroundings should be mapped using words signs
accompanied by pictures — rooms, offices, restroom, activity rooms (vocational/leisure rooms),
cafeteria, shower, toilet, dining room, infirmary

© Noun and verb focusing:

— During sports: Focusing on 10 related nouns (c.g., gym, treadmill, weights, crossbars, dumbbells,
spin bikes, swimming pool, basketball court, soccer court, locker room) and Focusing on 5 related
verbs (walk on the treadmill, lift weights, exercise, breathe in, breathe out)

— During ADL: At mealtime or when teaching ADL skills, food's names should be indicated by word
signs and pictures

— During vocational work: Focusing on the object to be packaged, weighted, or sorted. Word signs
should be indicated for 10 work-relevant words like product names or expected actions.

* Normalization (Wolfensberger, 2002), Life quality (Schalock, 1996): People talking about the
food, the work, recreation

* Basic concepts: Color, size, shape, comparison, classification, generalization

* Math concepts: Concepts of quantity, numbers

* ADL pts at Iti dication time: Basic scientific and arithmetic concepts like color,
size, shape, number, counting, and learning a sequence of actions, size, taste, ingredients, benefit for
health, cooking, baking, using picture menu

* During vocational tasks: Basic arithmetic and scientific concepts like color, size, shape, number,
counting, learning a sequence of actions, size (¢.g., “There are 10 forks in the box" or "The salt you are
packing is salty"). Word signs accompanied by pictures should be used in the vocational hall and during
meals and leisure activities.

OF AFFECT

MEANING AND
VALUES
Enhancing quality
of life by providing
opportunities for
choice making,

Making choices: Providing opportunities to make choices and learn appropriate decision making related to
daily activities like eating, working, sitting in an auditorium. Giving consumers opportunities to select
one choice from two: "Do you want to drink water or orange juice? ... pack a meal product or electricity
products? ... paste or paint?" Responses can be verbal or by gesturing.

Applying values at mealtime:

 Rules for eating together: s

ting down, eating politely

MEDIATION OF BEHAVIOR

self-determination,  Social greetings: thank you, it’s delicious, enjoy your meal
and autonomy and e Autonomy: choosing foods
other humanistic e Prayer (hang on the wall): grace before/after meal
values. Applying values during vocational tasks:
e Autonomy: choosing work partner, type of work
o Self-awareness: noticing/naming one’s traits, skills, abilities
e Coping with changes and stress: naming/pointing out the change or stressful trigger; choosing a
normative solution; expressing needs and emotions via spoken language or gestures
© Responsibility: performing work accurately; activating control and feedback processes; maintaining
workday and productivity schedules
o Care and safety rules at work: identifying dangers and obstacles and behaving accordingly; working
according to safety instructions
REGULATING Four ascending levels of intervention:
BEHAVIORAL ® Verbal instruction (“Use the spoon”).
SKILLS: ® Modeling (showing how to bring the spoon to the mouth, with verbal instruction).
A sequence of  Imitating practice (copy the mediator so that the behavior will be assimilated).
verbal and ® Physical assistance (using mediator's palm, hand, arm).

nonverbal acts by
the mediator that
includes all stages
of task analysis
(Gold, 1978;
Lufiig, 1987) when
teaching vocational
tasks, leisure
activities, and ADL
skills.

At mealtime:

— Independent eating:

© Eat alone using spoon

© Spear solid food with fork, put it in mouth

® Scoop soft food (e.g., pasta, rice) onto fork using knife, put it in mouth

e Spread food (e.g., butter) using knife

o Cut with a knife

* Choose food at a self-service counter

— Independent drinking:

 Drink from a sippy cup with a handle

 Drink from a regular cup without help

In vocational work:

* Fine motor skills: threading, matching, sorting, picking, coloring, screwing, connecting, perforating,
tearing

* Packaging skills: gluing, folding, covering, binding, cutting, labeling, stapling

* Gross motor skills: lifting, moving objects, operating instruments

© Tool and instrument use: pencil, paintbrush, scissors, knife, screwdriver, switch

© Follow operating instructions: independently/ via verbal mediation/ via physical mediation/ via support
of physical aids in the surroundings

© Perform tasks in a series: two-stage, multi-stage
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SPORTS

Overall aims:

The client will develop motoric coordination, equilibrium, and other sports skills while building cognitive knowledge relating to body parts, size, orientation in space, and

related universal values

MEDIATION OF BEHAVIORAL SKILLS:

Ascending levels of intervention®

MEDIATION OF COGNITION:
Focusing, Cognitive expansion

Familiarity with basic
sports components

Basic and scientific
sports concepts

Mathematical concepts

MEDIATION OF AFFECT:

Autonomy, Meaning,
Social values

* Motor skills: move each part of the hand
(fingers, palm, shoulder) according to
instructions; move parts of the leg
according to instruction; ascending to
moving each part of the body according to
instructions; ascending from use of support
to moving body parts independently

« Calisthenics and exercises: -Perform tasks
related to arm and leg movements —stand on
two feet, on one foot, catch a ball with both
hands/with one hand, move arms/legs to
songs (“Where is the Thumb?” “I Have Two
Hands”) -Perform tasks related to whole-
body movement: crawl, roll, stand, lie-Carry
out instructions: run, stop, jump, crawl, stand

« Diverse environments/tools: dance to
different rhythms, move on different
surfaces, use sports aids

« Diverse learning and experiences: play,
dance, extreme sports, therapeutic horse-
back riding, swimming, sailing, yoga,
judo, etc.

Body parts of the human body
Picture of an adult

Recognizing the self in a mirror

Body part of animals

Names:
Parts of the arm and leg

Directions:
Backward, forward

Basic concepts:
Strong — weak

Tall — short

Forward — backward

Instructions:
Move the arm, the leg,
bend the leg

Recognizing movements:
Animals

Amounts:
Two feet, two hands,
five fingers

Size concepts:
Large — small
Much - little

Direction concepts:
Before — after

Counting:
One, two ...
First, second ...

Pace:
Fast, slow

Preserving personal space

Preserving the space of the
other

Patience and tolerance:
Waiting in line
Waiting for my turn
Rules of behavior:
Carefulness

Discipline

Listening to instructions
Choice and personal
preferences:

Between activities
Between games
Movements

Activity times lesson,
at home, in a course,
on vacation

?Ascending levels of behavioral mediation comprise: Verbal instruction = Modeling >

Imitating practice = Physical assistance.
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Bloom’s Taxonomy for Thinking, Learning, and Understanding:
Adaptation to Otzmot Project

* Remembering: Retrieving, recognizing, and recalling relevant knowledge from long-
term memory. In the Otzmot Project, this relates to imparting new knowledge and
processing it in way that will be easy to remember and available to students with ID.

® Understanding: Constructing meaning from oral, written, and visual messages
through interpretation, exemplification, classification, summarization, inference,
comparison, and explanation. In the Otzmot Project, this relates to constructing
meaning from oral presentations of slideshows or from written material.

* Applying: Carrying out or using a procedure through execution or implementation in
the field. In the Otzmot Project, participants are encouraged to make associations
between the learning material and situations in their everyday lives.

® Analyzing: Breaking material down into constituent parts. In the Otzmot Project,
analyzing relates to breaking up the written text of slideshow presentations into several
parts such as identifying titles, new words, and keywords; distinguishing between
principal and secondary details; asking and answering questions; and analyzing or
discussing each issue separately.

¢ Synthesizing or Creating: Putting elements together to form a coherent or functional
whole; reorganizing elements into a new pattern or structure by generating, planning,
or producing. In the Otzmot Project, this relates to combining all the parts and
creating a whole out of those parts.

¢ Evaluating: Making judgments based on criteria and standards, through checking and
critiquing materials. In the Otzmot Project, students are encouraged to criticize the
material that they learn.
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EMPLOYMENT

Overall aims:

The client will develop motor and sequencing skills to perform simple and complex tasks, while building the knowledge and values related to the vocational world

MEDIATION OF M DIAIITON Q1 COERIITIORE MEDIATION OF AFFECT:
BEHAVIORAL SKILLS: Focusing, Cognitive Expansion
Ascending levels of intervention? Familiarity with basic Basic workrelated Mathematical Language and Autonomy, Meaning, Social Values
work materials scientific concepts concepts communication
* Fine motor skills: threading, « Box/container ¢ Color: white Amounts: Understanding written * Autonomy: choosing work partner,

matching, sorting, picking,
coloring, screwing, connecting,
perforating, tearing

» Packaging skills: gluing, folding,
covering, binding, cutting,
labeling, stapling

* Gross motor skills: lifting, moving
objects, operating instruments

* Tool and instruments use: pencil,
paintbrush, scissors, knife,
screwdriver, switch

* Follow operating instructions:
independently/ via verbal
mediation/ via physical
mediation/ via support of
physical aids in the surroundings

* Perform tasks in a series:
two-stage, multi-stage

Case/wrapper

* Scissors

* Bag

« Stapler

* Glue/sticker
 Screwdriver, screws
* Thread/string
 Ruler

» Writing utensils

« Lacquer, paint-brush

envelope, brown
rubber bands

* Size: large,
medium, small

* Shape: round,
square

* Dimensions:
long, short

¢ Time: before,
after

* Space: near, with,
inside, outside

» Concept pairs:
sharp—dull,
closed—open,
similar—different

* Much — little

* Full — empty —
partially full

* More — less

¢ Whole — half

* Whole —f ragment

« Single-multiple

Counting:

« 3 forks

* 5 screws

* 2 pins

language:

« Cards for sequence
of tasks

« Safety rules at
work

* Room procedures

« Time cards

« Output table

* Quality control

Spoken language:

* Naming objects and
instruments

« Interpersonal_communi-
cation of needs like come,
my turn, give me, help, I
prefer, difficult, easy,
understand, boring,
finished

type of work

* Self-awareness: noticing/naming
one’s traits, skills, abilities

* Coping with changes and stress:
naming/pointing out the change or
stressful trigger; choosing a
normative solution; expressing
needs and emotions via spoken
language or gestures

* Responsibility: performing work
accurately; activating control and
feedback processes; maintaining
workday and productivity schedules

* Care and safety rules at work:
identifying dangers and obstacles
and behaving accordingly;
working according to safety
instructions

"Ascending levels of behavioral mediation comprise: Verbal instruction = Modeling

- Imitating practice = Physical assistance.
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THE TRIPLE CAB MODEL FOR ADULTS WITH ID
AND ITS NINE BASIC MEDIATIONAL PARAMETERS
(Lifshitz, 2014; Lifshitz & Klein, 2007)

The C in the CAB: MEDIATION OF COGNITION

Focusing refers to the mediator’s action(s) that help to direct the adult client’s atten
tion toward a meaningful person, object, or event. It is comprised of any act or
sequence of acts by a mediator that are directed toward affecting the client’s
perception or behavior. These behaviors are considered reciprocal when the client
in the intervention responds, whether vocally, verbally, or nonverbally.

Cognitive expanding refers to the mediator’s behavior directed toward the expansion
of the client’s cognitive awareness and knowledge, beyond what is necessary to
satisfy the immediate need that triggered the interaction. It includes explaining,
elaborating, associating, and raising awareness to metacognitive aspects of
thinking. It also may involve relating past, present, and future experiences, as well
as relating to physical, logical, or social rules and frameworks.

The A in the CAB: MEDIATION OF AFFECT

Autonomy refers to the mediator’s behavior directed toward providing clients with
opportunities for making choices, increasing autonomy, and self-determining work
decisions, living arrangements, leisure activities, and other areas of life. Self-
determination fulfills a basic human right, enhances quality of life, and increases
engagement levels (LeBlanc, Cherup, Feliciano, & Sidener, 2006; Schalock, 1996).

Meaning/values refers to the mediator’s actions and affective interactions that help
clients to internalize personal, familial, community, and universal values such as
respect, aesthetic ideals, religion, work ethics, and so on, to foster clients’ meaning
making and social inclusion.

Encouraging with explanation refers to the mediator’s verbal or nonverbal
reinforcement of the client’s feelings of competence, to signal that the interaction
is a safe and positive one for the client. At the same time, explanations of what
was successful instilla sense of efficacy even following very small steps of progress
or even after mere investment of efforts that did not yield expected outcomes.

The B in the CAB: MEDIATION OF BEHAVIOR

Regulating task-related behavior refers to the mediator’s four ascending degrees of
intervention to help the client perform a task, including regulation of the client’s
cognitive processes as required prior to overt action:

o Verbal instruction — the minimum intervention, where the mediator verbally
guides the client’s actions in relation to a task’s specific requirements,
affording maximal client self-regulation

*  Modeling — the mediator demonstrates the task to stimulate imitation

®  Practice — the mediator sets up opportunities for rehearsing or executing
small steps within the task

®  Physical assistance — maximal mediator intervention when the previous
behaviors were not effective
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Easy-to-Read Guidelines
The following strategies can transform difficult textual material to the level of ease
needed to promote comprehension among adults with ID:

* Break up a long text into shorter parts.

* Highlight important points using bullets, textboxes, and emboldened font.

* Use short sentences in active (not passive) voice.

e Utilize familiar everyday words as much as possible.

e Each main idea needs both words and visual images.

e Pictures or illustrations should appear adjacent to accompanying text.

e Include video clips, demonstrations, or illustrations.

* Prepare slideshow presentations that incorporate all of the above and therefore
are accessible to individuals with ID.
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MEALTIME
Overall aims:

sharing the meal experience

The client will receive broader knowledge about foods, ingredients, recipes, and values related to mealtime; will eat with utensils while maintaining proper eating habits and

MEDIATION OF BEHAVIORAL SKILLS
Ascending levels of intervention®

MEDIATION OF COGNITION:
Focusing, Cognitive expansion

Familiarity with basic meal
components

Basic food-related scientific
concepts

Mathematical concepts

MEDIATION OF AFFECT:
Autonomy, Meaning, Social values

Independent eating:
« Eat alone using spoon
* Spear solid food with fork, put it in
mouth
* Scoop soft food (e.g., pasta, rice) onto
fork using knife, put it in mouth
« Spread food (e.g., butter) using knife
« Cut with a knife
* Choose food at a self-service counter
Independent drinking:
* Drink from a sippy cup with a handle
* Drink from a regular cup without help
Hygiene awareness:
» Wash hands before eating
» Wash face after eating
« Clean surroundings after meal
Pouring:
« Pour a cold drink into a cup from a jug

« Eating utensils

« Food groups

« Specific foods

« Customary foods for breakfast,
lunch, dinner, snack

« Clean/dirty

¢ Color: Tomato is red,
pepper is green

* Size: big, small

* Shape: round pasta,
square cereal pieces

* Taste: sweet, bitter,
salty, sour

* Texture: Soft/hard,

wet/dry

* Odor: good/bad

* Temperature: hot, cold

* Amounts: a lot, a little,
full, empty, more

» Counting: 1 cup, 2 hot
dogs, 3 servings

o Series: first course,
second course, dessert

* Rules for eating together: sitting
down, eating politely

* Social greetings: thank you, it’s
delicious, enjoy your meal

¢ Autonomy: choosing foods

* Prayer (hang on the wall): grace
before/after meal

4Ascending levels of behavioral mediation comprise: Verbal instruction > Modeling = Imitating practice =  Physical assistance.
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PLASTIC ARTS

Overall aims:

The client will be exposed to artistic activity while building related cognitive knowledge and universal values

MEDIATION OF BEHAVIORAL SKILLS:
Ascending levels of intervention®

MEDIATION OF COGNITION:
Focusing, Cognitive expansion

Familiarity with basic
components

Basic and scientific concepts

MEDIATION OF AFFECT:
Autonomy, Meaning, Social values

Using gouache colors:
Can be used with a paintbrush, with the
hand, and with other utensils:

» With a paintbrush as an auxiliary tool held in
the hand, the mouth, connected to the body,
the forehead, the foot

» With the finger, palm, palm of the foot,
without a paintbrush

Work using different utensils: cylinder, sponge,
paintbrush

Preparations:

A surface that will facilitate the work and
adaptation of the length of the paintbrush to the
client

Experience in creating different hues:

Using spoons or a paintbrush, two basic colors are
placed in a cup, a depression or on a surface and
are mixed in order to obtain a clear color

-It is important to always use only two colors

Materials: Gouache colors,
different types of paper,
paintbrushes, containers for water

Tools for painting: sponge,
cylinder, brush

Work surfaces: poster paper,
cardboard, wood plate

Colors, mixing utensils:
Paintbrush, spoon, mixing surface,
small cup, depression for mixing

* Understanding the sequence of using
gouache colors: touching using a fixed
sequence—the color, the paper, the water
(for washing the paintbrush and drying it),
and so on

* Identifying and naming:
colors; lines—long/short/thick/thin; surfaces;
top/bottom

* Familiarity with the different utensils:
identification and naming

« Identification of colors and hues,
identification and naming

» Understanding the sequence of actions
and their constancy: the same new color
will always be obtained from the same two
colors (for example, yellow and blue will
always yield green)

* Sense of control, efficacy

* Insight: I can have an impact (e.g., the
movement with the color yields a clear and
immediate result on the paper)

* Choice: Following the understanding that
there are diverse possibilities for
manipulation of materials

* Personal satisfaction from the discovery
(I create a new hue by myself from existing
colors)

* The sense of efficacy to create material (I
am able to create something real that is new)

« Confidence in personal ability (by repeated
experiences and obtaining a fixed result)

?Ascending levels of behavioral mediation comprise: Verbal instruction = Modeling =

Imitating practice = Physical assistance.
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