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Abstract 

“Despite the fact that memory in people with autism spectrum disorders (ASD) has been 

researched for over fifty years, there has been very little in the way of attempts to synthesize or 

codify the findings” (Boucher & Bowler, 2008, p. xv).  It is the intent of this thesis to address this 

need specifically for episodic memory function in individuals with autism or Asperger’s 

syndrome.  A scoping review was conducted on episodic memory function in this population and 

the findings are used to: (1) produce an episodic memory profile for individuals with autism or 

Asperger’s syndrome; and (2) identify gaps in the existing literature for future areas of study.  The 

framework for the search criteria was based on Lind and Bowler’s (2008) claim of development 

of episodic memory being dependent on three cognitive abilities: (1) concept of self; (2) meta-

representation; and (3) temporal cognition.  Implications for teaching practice were discussed in 

light of the findings.   
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CHAPTER 1 

INTRODUCTION 

Excellent rote memory is a characteristic noted in early clinical accounts of both autism 

(Kanner, 1943) and Asperger syndrome (Asperger, 1991).  Hermelin and O’Connor (1967, 1970) 

were among the first to examine memory function in individuals with autism, confirming the 

clinical accounts of good rote memory, but noting impairment in the ability to use meaning to 

improve recall.  Specifically, Hermelin and O’Connor found that children with autism, unlike 

their matched controls, did not show better recall for words organized in sentences compared to 

random word sequences of the same length.  Frith (1970), in a similar test of recall of binary 

sequences of common and non-sense words, confirmed Hermelin and O’Connor’s finding that 

children with autism have impairment in the ability to use meaning to improve recall.   

Another focus of early research in memory function in individuals with autism has been 

paralleling the profile of their memory function compared to that of adults with amnesic disorder.  

Boucher and Warrington (1976) were the first to propose this theory based on a series of 

experiments examining in children with autism recognition for pictures, and free and cued recall 

for pictures and written and spoken words.  Much research followed this path both supporting 

(Boucher, 1981a) and refuting (Bowler, Matthews, Gardiner, 1997; Minshew & Goldstein, 1993; 

Renner, Klinger, & Klinger, 2000) the theory that memory function in individuals with autism is 

similar to memory function in adults with amnesic disorder.   

Yet another path of research into memory function in individuals with autism has been 

focused on working memory.  Working memory has been examined in individuals with autism by 

testing performance on the Tower of Hanoi and Tower of London task, tasks considered to be 

measures of planning skills associated with executive function (Shallice, 1982).  Many of the 

studies using the tower tasks have shown impairments in working memory in individuals with 
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autism, compared to matched controls (Bennetto, Pennington, & Rogers, 1996; Hughes, Russell, 

& Robins, 1994; Ozonoff & Jensen, 1999).  However, Ozonoff and Stayer (2001) demonstrated, 

using touch screen computer based running memory, spatial memory span, and box search tasks, 

that working memory was not seriously impaired in high functioning adolescents with autism.  

In the Foreword to their book Memory in Autism, Boucher and Bowler (2008) state, 

“Despite the fact that memory in people with autism spectrum disorders (ASD) has been 

researched for over fifty years, there has been very little in the way of attempts to synthesize or 

codify the findings” (p. xv).  The intent of this thesis was to address this need specifically for 

episodic memory function in individuals with autism or Asperger’s syndrome. 

Purpose 

The purpose of this thesis was to conduct a scoping review of existing literature on 

episodic memory function in individuals with autism or Asperger’s syndrome from which to: (1) 

produce an episodic memory profile that could be used to inform teaching practice; and (2) 

identify gaps in the existing literature for future areas of study.  The episodic memory profile 

consisted of the specific areas of episodic memory measured in the studies included in the scoping 

review.  For each of these areas, level of function is reported as the number of experiments 

showing impairment in the area compared to the total number of experiments measuring the area.  

The cognitive theories of autism were to be used to map the episodic memory profile obtained for 

this population to the behavioral characteristics defined for this population.  Gaps in the existing 

body of research were identified for areas of the episodic memory profile for which evidence was 

sparse or non-existent.  Implications for teaching practice were discussed in light of these 

findings. 



   

 3 

Background 

I came to the teaching profession after 15 years in the manufacturing industry (aerospace 

and rapid transit) as a computer systems engineer working in computer-aided design and 

manufacturing systems support.  I obtained my Bachelor of Education in 2004 and for 2 years 

taught mathematics and computing courses in a large and culturally diverse secondary school in 

Brampton, Ontario.  I had exposure in this school to an integrated class of students with 

Asperger’s syndrome, specifically teaching four students with Asperger’s syndrome in my Grade 

9 and 10 mathematics and Grade 10 computing classes.  As well, in a practicum during my 

Bachelor of Education program, I taught a student with high-functioning autism in a Grade 9 

mathematics class.  My interest in memory research stems from course work taken in the initial 

stage of my Masters of Education program.  As part of course requirements, I chose to write two 

literature reviews on working memory; one on the relationship with development of early 

arithmetic skills, the other on the relationship to reading disabilities.  My combined interest in 

teaching students with autism or Asperger’s syndrome and in working memory led to an initial 

thesis topic of conducting a scoping review to produce a profile of working memory in 

individuals with autism or Asperger’s syndrome that could be used to inform teaching practice.  

My thesis supervisor suggested the scoping review method, as it would allow me to utilize the 

analytical skills acquired in my engineering practice.  After a few months of reviewing articles for 

the literature review I realized the vastness of this topic and after consultation with my thesis 

committee narrowed the topic to episodic memory in individuals with autism and Asperger’s 

syndrome. 

Key Terms 

Three terms are significant to this scoping review.  The first two terms pertain to the 

population being addressed in this scoping review, individuals with autism or Asperger’s 



   

 4 

syndrome.  The definitions for autism and Asperger’s syndrome were taken from the Diagnostic 

and Statistics Manual of Mental Disorders, or DSM, and the International Classification of 

Disease Manual, or ICD, which chronologically included DSM-III (APA, 1980), DSM-III-R 

(APA, 1987), ICD-10 (WHO, 1992) and DSM-IV (APA, 1994).  Autism is considered as the 

disorder first identified by Kanner (1943) and, Asperger’s syndrome, the disorder first identified 

by Ssucharewa (1926) and Asperger (1991).  Both autism and Asperger’s syndrome are included 

in this scoping review as it is the autistic characteristic, common to both disorders, that is being 

considered in this thesis as the characteristic most pertinent to episodic memory function.  As the 

autistic characteristic is not dependent on level of cognitive function, in this thesis, individuals 

with autism include those of either high or low cognitive function.  The third term pertains to the 

function being profiled in this population, episodic memory.  In this thesis, episodic memory is 

defined as the form of memory that enables remembering of personally experienced events 

(Tulving, 1972, 1983, 1993).  These three terms are elaborated upon in the literature review of 

this thesis. 

Significance of Study 

Although much research has been conducted over the years on memory function in 

individuals with autism or Asperger’s syndrome, there have been few attempts to synthesize these 

findings (Boucher & Bowler, 2008).  This thesis addresses this need for episodic memory 

function in both autism and Asperger’s syndrome.  Episodic memory was specifically chosen, as 

unlike rote memory, episodic memory is not considered an area of strength in individuals with 

autism.  The scoping review, a relatively new methodology, was chosen as the means by which to 

conduct the research.  This thesis used the scoping review method to collect and analyze the data 

from which to produce an episodic memory profile.  Thus this thesis also explored the use of the 

scoping review for conducting research in the field of education.  
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Overview of Thesis 

This thesis is reported in five chapters. This first chapter has introduced the study, 

described the purpose, presented my background and research interests, key terms are identified, 

and proposed the significance of the study.  The second chapter reviews literature on the 

characteristics and diagnosis of autism, memory models, episodic memory function, and the 

cognitive theories of autism.  The primary objective of the literature review was to provide the 

theory to support decisions made in the searching and charting stages of the scoping review.  The 

third chapter describes what a scoping review is and the rationale for selecting it as the method by 

which to conduct this thesis.  The third chapter also provides a detailed description of the search 

and chart procedures.  The fourth chapter describes in detail the studies included in the scoping 

review under the headings of subject groups, experiments measuring episodic memory function, 

and findings from the experiments measuring episodic memory function.  The fifth chapter begins 

by translating the findings from the experiments into profiles of episodic memory function for 

individuals with autism or Asperger’s syndrome.  The gaps in the existing literature are then 

highlighted and a discussion follows on the implications for teaching practice. 
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CHAPTER 2 

LITERATURE REVIEW 

The fields of autism research and memory research are broad and complex.  The purpose 

of this thesis was to conduct a scoping review of existing literature on episodic memory function 

in individuals with autism or Asperger’s syndrome from which to: (1) produce an episodic 

memory profile that could be used to inform teaching practice; and (2) identify gaps in the 

existing literature for future areas of study.  The purpose of this literature review was to provide 

theory to guide decisions made in the searching, charting, and analyzing stages of this scoping 

review.   

The population addressed in this thesis is individuals diagnosed with autism or Asperger’s 

syndrome as defined chronologically in the DSM-III (APA, 1980), DSM-III-R (APA, 1987), ICD-

10 (WHO, 1992) and the DSM-IV (APA, 1994).  A section of this literature review is given to the 

evolution of the diagnostic criteria for autism and Asperger’s syndrome from the early studies of 

Kanner (1943), Ssucharewa (1926), and Asperger (1991), through the inclusion of these disorders 

in the diagnostic manuals.  The reasons for tracing the evolution of the diagnostic criteria are two-

fold: (1) to establish a collective set of defining characteristics for autism and Asperger’s 

syndrome; and (2) to highlight the changes that have occurred in these defining characteristics 

through the revisions of the diagnostic manuals.  The importance of the collective set of defining 

characteristics of autism and Asperger’s syndrome is that it provides insight for mapping to the 

episodic memory profile for this population.  The importance of highlighting the changes that 

have occurred in the defining characteristics is that it allows for awareness of potential differences 

in subject characteristics resulting from a collection of studies that span revisions of the diagnostic 

manuals. 
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  The specific ability being examined in individuals with autism or Asperger’s syndrome 

is episodic memory function.  To assess research on episodic memory function, it is important to 

understand both the operation of episodic memory, and how episodic memory fits into the overall 

memory system structure.  To address these topics, a brief section of the literature review is given 

to the development of memory systems models, and an in-depth section describes the components 

known to contribute to episodic memory function.  

Finally, a means by which to map the episodic memory profile for autism and Apersger’s 

syndrome to the defining characteristics of this population was needed.  Cognitive theories are 

said to bridge the gap between brain and behavior (Happe & Frith, 1996), and hence allow the 

mapping of brain function to behavioral characteristics.  A section of the literature review was 

thus given to outlining the cognitive theories of autism.   

Characteristics and Diagnosis of Autism 

The childhood condition of autism was first described in 1943 by Leo Kanner, a child 

psychiatrist at Johns Hopkins University Hospital, when he published a clinical account of a 

group of children (8 boys and 3 girls) aged 2 to 10 years, that displayed a marked and unique set 

of characteristics unlike any condition yet defined.  Kanner referred to this condition as autistic 

disturbances of affective contact, and listed as the defining characteristics: (1) extreme autistic 

aloneness from the beginning of life; (2) delayed and abnormal speech with echolalia, pronoun 

reversal, and an inability to use language for communication; and (3) monotonous, repetitive 

routines with an obsessive desire for sameness.  The condition we now refer to as Asperger’s 

syndrome was first described in 1926 by Russian neurologist Ewa Ssucharewa, and again in 1944 

by Austrian child psychiatrist Hans Asperger.  Both Ssucharewa’s description, based on 6 boys 

aged 12 to 14 years, and Asperger’s description, based on 4 boys aged 6 to 11 years, gave 

defining characteristics similar to Kanner’s description: (1) difficulties in reciprocal social 
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interaction; (2) idiosyncratic and pedantic speech; and (3) unusual and intense interests and 

obsessions.  Ssucharewa’s and Asperger’s children differed from Kanner’s children in that they 

had gross motor impairment, appearing awkward and clumsy, and their autistic characteristics and 

language impairments were less severe. 

Kanner, Ssucharewa, and Asperger used the term autistic to describe the disturbance of 

contact their children showed towards others.  Autistic was taken from the term autism, coined by 

Swiss psychiatrist Eugen Bleuler in reference to one of the four fundamental characteristics of 

schizophrenia: association, affectivity, ambivalence, and autism (1911, 1952). “One of the most 

important symptoms of schizophrenia is the preponderance of inner life with an active turning-

away from the external world.  The most severe cases withdraw completely and live in a dream 

world; the milder cases withdraw to a lesser degree. I call this symptom autism” (Bleuler, 1952, p. 

397).  Kanner (1943) described his children as, from the start, showing an extreme autistic 

aloneness, “that these children have come into the world with innate inability to form the usual 

biologically provided affective contact with people” (p. 250).  Ssucharewa (1926; Wolff, 1996) 

described her children as having an autistic attitude; from early childhood avoiding contact with 

others and tending to solitude.  Asperger (1991) chose  

the label autism in an effort to define the basic disorder that generates the abnormal 

personality structure of the children. The name derives from the concept of autism in 

schizophrenia.  Autism in this sense refers to a fundamental disturbance of contact that is 

manifest in an extreme form in schizophrenic patients. (p. 37).   

This association between autism and schizophrenia initially led to the view that infantile autism 

was a precursor to schizophrenia (Kolvin, 1971; Rutter, 1972; Szatmari, 2000).  Ssucharewa and 

Asperger had distinguished their conditions from schizophrenia on a pathological basis; stating 

that the disturbance of contact with others was inborn in their condition, while with schizophrenia 
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it was progressive, and furthermore, according to Ssucharewa brought about by additional 

influences.  In 1972, Rutter clarified the distinction stating that the word autism in the condition 

of autism means a failure to develop social relations whereas autism in schizophrenia means a 

withdrawal to fantasy.  By the late 1970’s the notion that childhood autism was a precursor to 

schizophrenia had pretty much been abandoned (Wolff, 2004). 

Autism first appeared in the American Psychiatric Association’s Diagnostic Statistics 

Manual in the DSM-III (APA, 1980).  The previous editions, DSM-I (APA, 1952) and DSM-II 

(APA, 1968) included only childhood schizophrenia.  DMS-III introduced the term Pervasive 

Development Disorders, or PDD, (Szatmari, 2000; Volkmar, Cohen, & Paul, 1986), a new class 

of disorders that included infantile autism, childhood onset PDD, and atypical autism.  According 

to Volkmar and colleagues (1988), the criteria for infantile autism were based on Kanner’s 

original description (1943) and subsequently modified by Rutter (1978).  The criteria specified: 

(1) onset before 30 months of age; (2) pervasive lack of responsiveness to other people; (3) gross 

deficits in language development; (4) peculiar speech patterns, such as echolalia and pronoun 

reversal, if speech is present at all; (5) bizarre responses to the environment, such as resistance to 

change, and peculiar interests or attachments to objects; and (6) absence of delusions, 

hallucinations and incoherence as in schizophrenia.  Similar, but more restrictive criteria were 

specified for childhood onset PDD, which differed from infantile autism on: (1) age of onset, 

before 30 months in infantile autism, and between 30 months and 12 years in childhood onset 

PDD; and (2) severity, with infantile autism exhibiting a greater severity of disturbance.  Atypical 

autism was included in the PDD class for children with impairments in social and language skills 

that did not meet the full criteria for infantile autism (Volkmar, et al., 1986).  As well, a residual 

term was available for infantile autism and childhood onset PDD, for those who at one time had 

met the criteria, but no longer did (Volkmar, et al., 1994).  To be included in the scoping review, 
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studies using the DSM-III needed to specify a diagnosis of autism, infantile autism or childhood 

onset PDD.  Studies citing a diagnosis of PDD would only be included in the scoping review if 

further diagnostic information were provided in the study to either confirm a diagnosis of autism, 

infantile autism or childhood onset PDD, or exclude a diagnosis of atypical autism. 

In 1979, Wing and Gould made a major contribution to the classification of autism.  Wing 

and Gould noted that a pattern of repetitive, stereotyped activities, along with impairments in 

social interaction and verbal and non-verbal language had been described by a number of 

clinicians to exist from infancy in some children.  They conducted a study to both address the 

prevalence and distribution of these abnormalities, and to identify a potential subgrouping.  From 

this study, and a later study by Wing (1981), came the notion of the triad of impairments; 

impairments in social interaction, verbal and non-verbal communication, and imagined activities, 

that can occur in varying degrees of severity in association with any level of intelligence. 

The criteria for autism were broadened in DSM-III-R (APA, 1987) to encompass the 

spectrum of dysfunction over age and developmental level (Volkmar, et al., 1988), and to reflect, 

to a considerable degree, Wing and Gould’s (1979) notion of a triad of impairments (Volkmar, 

Cicchetti, Bregman, & Cohen, 1992a).  A diagnosis of autism required exhibiting at least 8 

criteria from a list of 16 grouped in the categories of: (1) qualitative impairments in reciprocal 

social interaction; (2) qualitative impairments in verbal and non-verbal communications and 

imaginative activities; and (3) marked restricted repertoire of activities and interests.  As well, a 

minimum number of criteria were required to be met in each category.  The DSM-III age of onset 

criterion (less than 30 months) was dropped in DSM-III-R.  This criterion had been judged to be 

overly stringent (Volkmar, et al., 1986) as well as problematic because some children were found 

to develop behaviors characteristic of autism beyond 30 months of age (Volkmar, Steir, & Cohen, 

1985).  In DSM-III-R, the onset criterion was given as infancy or early childhood, or to be noted 
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if after 36 months.  The PDD class was retained in DSM-III-R, but the term infantile autism was 

replaced by autistic disorder, and childhood onset PDD and atypical autism were collapsed into 

PDD-not otherwise specified (Szatmari, 2000).  Compared to the stringent criteria for autism in 

DSM-III, the broadened criteria in DSM-III-R resulted in a relatively high rate of false positive 

diagnoses of autism (Volkmar, et al., 1988), an observation confirmed by a number of studies 

(Factor, Freeman, & Kardash, 1989; Hertzig, Snow, New, & Shapiro, 1990; Volkmar, Cicchetti, 

Bregman, & Cohen, 1992b).  As false positives can be problematic for the interpretation of 

research studies (Volkmar, et al., 1992a), the DSM-III criteria for autism were considered 

preferable to the DSM-III-R criteria for research purposes (Volkmar, et al., 1988).  To be included 

in this scoping review, studies using the DSM-III-R needed to specify a diagnosis of autism or 

autistic disorder.  Studies citing a diagnosis of PDD would only be included in the scoping review 

if further diagnostic information were provided in the study to either confirm a diagnosis of 

autism or autistic disorder, or exclude a diagnosis of PDD-not otherwise specified.   

DSM-IV (APA, 1994) and ICD-10 (WHO, 1992) were released in the early 1990’s with 

the diagnostic criteria for autism essentially the same in both (Volkmar, et al., 1994).  A diagnosis 

of autism required exhibiting at least 6 criteria from a list of 12 grouped in the categories of: (1) 

qualitative impairments in social interaction; (2) qualitative impairments in communication; and 

(3) restricted, repetitive, and stereotyped patterns of behavior, interests, and activities.  As with 

DSM-III-R, a minimum number of criteria needed to be met in each category.  The age of onset 

criterion was reintroduced, so that delays or abnormal functioning must be exhibited before three 

years of age in at least one of social interaction, language used as social communication, or 

symbolic, imaginative play.  The diagnostic criteria in the DSM-IV and ICD-10 were considered 

to have worked reasonably well for autism from both a clinical and research perspective 

(Volkmar, State, & Klin, 2009).  The PDD class heading was used in both DSM-IV and ICD-10.  
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Autistic disorder was maintained in DSM-IV for autism, while in ICD-10 autism was referred to 

as childhood autism.  PDD-not otherwise specified was used in both DSM-IV and ICD-10 to refer 

to the non-autistic forms of PDD.  The PDD class was expanded in the DSM-IV and ICD-10 to 

include: Asperger’s syndrome; Rett’s syndrome; and childhood disintegrative disorder.  As with 

the diagnostic criteria for autism, the diagnostic criteria for Asperger syndrome were essentially 

the same in the DSM-IV and ICD-10.  Similar to the criteria for autism, the criteria for Asperger’s 

syndrome required meeting a minimum number of criteria from the categories of: (1) qualitative 

impairments in social interaction; and (2) restricted, repetitive and stereotyped patterns of 

behaviors, interests and activities.  The criteria differed in the area of qualitative impairments in 

communication.  Unlike the criteria for autism, which required showing significant delays or 

impairments in language, the criteria for Asperger’s syndrome stated no significant general delay 

in language.  The criteria for Asperger’s syndrome also stipulated no significant delays in 

cognitive development.  Finally, the diagnostic criteria for Asperger’s syndrome stated that a 

diagnosis of autism takes precedence over Asperger’s syndrome, so that if a person met the 

criteria for both autism and Asperger’s syndrome, a diagnosis of autism would be assigned.  

Studies showed the diagnostic criteria for Asperger’s syndrome to be overly stringent and 

essentially unworkable (Eisenmajer, et al., 1996; Miller & Ozonoff, 1997), largely because most 

children who met the criteria for Asperger’s syndrome also met the criteria for autism (Szatmari, 

Archer, Fisman, Streiner, & Wilson, 1995) and hence received a diagnosis of autism.  To be 

included in the scoping review, studies using the DSM-IV or ICD-10 needed to specify a diagnosis 

of autism, autistic disorder, childhood autism, Asperger’s syndrome (DSM-IV) or Asperger’s 

disorder (ICD-10).  Studies citing a diagnosis of PDD would only be included in the scoping 

review if further diagnostic information were provided in the study to either confirm a diagnosis 

of autism, autistic disorder, childhood autism, Asperger’s syndrome or Asperger’s disorder, or 
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exclude a diagnosis of PDD-not otherwise specified, Rett’s syndrome or childhood disintegrative 

disorder. 

A term not specified in the diagnostic manuals but important to the study selection 

process from the perspective of population is Autistic Spectrum Disorders, or ASD.  Somewhat 

conflicting accounts of the definition of this term appear in literature.  According to Szatmari 

(1992), ASD encompasses those disorders within PDD that include some of the characteristics of 

autism, but not enough to qualify for a diagnosis of autism.  In particular, Szatmari includes 

Asperger’s syndrome and atypical autism under ASD, but not autistic disorder.  According to 

Volkmar and colleagues (2009), ASD encompasses the three categorical groups of Asperger’s 

syndrome, PDD-not otherwise specified and autistic disorder.  The key difference between these 

views is that Volkmar includes autism in ASD, whereas Szatmari does not.  Because of this 

conflicting view of the scope of ASD and, the fact that both views include disorders other than 

autism and Asperger’s syndrome, within the context of this thesis, ASD was treated in the 

selection criteria in the same fashion as PDD.  Studies citing a diagnosis of ASD were only 

included in the scoping review if further diagnostic information were provided in the study to 

confirm a diagnosis of autism or Asperger’s syndrome. 

A summary of the diagnostic criteria for autism and Asperger’s syndrome from Kanner to 

the DSM and ICD diagnostic schemes is presented in Table 1.  For autism this includes social, 

language, and activity impairments, while for Asperger’s syndrome this is limited to, at least from 

the DSM and ICD perspective, social and activity impairments.  Of the impairments common to 

autism and Asperger’s syndrome, it is the social impairments that are the focus of this thesis; in 

particular, the autistic characteristic, cited by Kanner (1943), Ssucharewa (1926) and Asperger 

(1991) as the prevailing trait of the children they described in their clinical accounts.  In the 

discussion of this thesis, it will be examined whether it is this autistic characteristic, common to 
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autism and Asperger’s syndrome, but not present in the other forms of PDD, that will be the 

characteristic most associated with the profile of episodic memory function found in this 

population. 

Table 1: Autism and Asperger’s Syndrome Diagnostic Criteria Comparison 
Scheme Social Language Activities 
Kanner (1943) 
autism 

extreme autistic 
aloneness 

delayed and abnormal 
speech with echolalia, 
pronoun reversal, and 
inability to use speech 
for communication 

monotonous, 
repetitive routines 
with obsessive desire 
for sameness 

Ssucharewa (1926) 
& Asperger (1944) 
Asperger’s syndrome 

difficulties in reciprocal 
social interaction 

idiosyncratic and 
pedantic speech 

unusual and intense 
interests and 
obsessions 

DSM-III (1980) 
autism 

pervasive lack of 
responsiveness to other 
people 

gross deficits in 
language 
development 

peculiar speech 
patterns such as 
echolalia and pronoun 
reversal 

bizarre responses to 
the environment such 
as resistance to 
change and peculiar 
interests or 
attachment to objects 

Wing & Gould 
(1979)  

impairments in social 
interaction 

impairments in verbal 
and non-verbal 
communication 

impairments in 
imagined activities 

DSM-III-R (1987) 
autism 

qualitative impairments 
in reciprocal social 
interaction 

qualitative 
impairments in verbal 
and non-verbal 
communication and 
imagined activities 

marked restricted 
repertoire of activities 
and interests 

DSM-IV (1994) & 
ICD-10 (1992) 
autism 

qualitative impairments 
in social interaction 

qualitative 
impairments in 
communication 

restricted, repetitive 
and stereotyped 
pattern of behavior, 
interests and activities 

DSM-IV (1994) & 
ICD-10 (1992) 
Asperger’s syndrome 

qualitative impairments 
in social interaction 

no significant general 
language delay 

restricted, repetitive 
and stereotyped 
pattern of behavior, 
interests and activities 

Memory Systems 

Early research into memory treated the entity as a unitary store (Baddeley, 2006), 

consistent with long-term memory.  In the late 1950’s, Brown (1958), and Peterson and Peterson 
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(1959) proposed the existence of a short-term memory store, whose operation differed from that 

of the long-term store.  In 1968, Atkinson and Shiffrin introduced a theoretical framework for 

memory that included both a structure and a set of processes.  The structure consisted of a sensory 

register, which received input from the environment, a short-term store, or working memory, 

which temporarily held information used to perform cognitive tasks, and a long-term store.  The 

processes consisted of coding and rehearsal operations and search strategies.   

In 1974, Baddeley and Hitch expanded upon the concept of working memory, proposing a 

multi-component structure designed to support complex cognitive functions.  The structure 

consisted of three components; the central executive, the phonological loop, and the visuo-spatial 

sketchpad.  The central executive, modeled after the attention control system of Norman and 

Shallice (1986), coordinated the operation of the phonological loop and the visuo-spatial 

sketchpad.  The phonological loop had two components; a store, which temporarily holds verbal 

and acoustic information; and an articulatory rehearsal system (Baddeley, 2000), capable of 

converting visually presented information into phonological code (Baddeley, 2006).  The visuo-

spatial sketchpad paralleled the operation of the phonological loop (Baddeley, 2006) for visual 

and spatial information.   

In 2000, Baddeley added the episodic buffer to the working memory structure.  Baddeley 

viewed the episodic buffer as a limited capacity storage system capable of integrating 

representations from the phonological loop, the visuo-spatial sketchpad, long-term memory and 

the perceptual system.  Baddeley considered the buffer to be episodic in the sense of Tulving’s 

(1989) concept of episodic memory as it was capable of integrating information across space and 

time.  The episodic buffer was under the control of the central executive and accessed through 

conscious awareness. 
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In 1994, Schacter and Tulving identified five memory systems: working memory; and 

four different representations of long-term memory: semantic, episodic, procedural, and 

perceptual representation.  Semantic memory pertains to impersonal, factual information and 

general knowledge while episodic memory involves personally experienced events.  Episodic 

memory is considered to have evolved out of semantic memory (Tulving, 1983, 2002) and, while 

semantic memory can operate independently of episodic memory, many operations of episodic 

memory remain dependent on semantic memory.  The key difference between episodic and 

semantic memory is the level of conscious awareness at which retrieval takes place (Tulving, 

1972, 1983, 1985b, 1993; Wheeler, Struss, & Tulving, 1997).  Episodic memory operates at the 

autonoetic level, characterized by a sense of remembering (Tulving, 1983, 1985a) or awareness of 

reliving a previously experienced event (Tulving 1983, 1985a, 1985b).  Semantic memory 

operates at the noetic level, characterized by a sense of knowing (Tulving, 1983, 1985a, 1985b).  

Procedural memory pertains to the acquisition and use of perceptual, cognitive, and motor skills 

(Tulving, 1983), and involves the sensation of knowing how to do something.  It operates at the 

anoetic level (Tulving, 1985a); a level at which there is no consciousness of remembering or 

knowing.  Perceptual representation memory involves the storage of the form or structure of 

visual objects and words (Schacter, 1994).  It operates primarily at a level of non-consciousness, 

together with priming, to support recognition of previously encountered stimuli, and is 

demonstrated by implicit memory tasks. 

In summary, early research evolved the memory model from a unitary store to a multi-

store storage and retrieval system, which differentiated short-term and long-term memory.  A 

comprehensive model of working memory, incorporating phonological and visuo-spatial 

components along with executive processes to support cognitive function (Baddeley & Hitch, 

1974), followed.  An episodic buffer was then added to this model of working memory to support 
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integration of information from the phonological loop and visuo-spatial sketchpad with 

information from long-term memory (Baddeley, 2000).  Although this buffer serves a function of 

episodic memory in that it integrates information in working memory across time and space, it is 

not this component of episodic memory that is the focus of this scoping review.  It is the retrieval 

and storage processes of long-term episodic memory that pertain to this scoping review. 

Episodic Memory 

According to Tulving (1985a) it is autonoetic consciousness that makes possible the 

awareness of remembering which facilitates episodic memory function.  In the chapter, “Episodic 

memory and autonoetic consciousness in autistic spectrum disorders,” Lind and Bowler (2008) 

provide support for their claim of reducted autonoetic consciousness in individuals with ASD.  

Their evidence is framed on the belief that autonoetic consciousness is thought to be dependent on 

three interrelated cognitive abilities: (1) concept of self; (2) capacity for meta-representation; and 

(3) certain achievements in temporal cognition.  Furthermore, until these abilities are in place, a 

child cannot experience autonoetic consciousness, hence will have impairments in episodic 

memory function.  I have framed my review of episodic memory function on these three cognitive 

abilities. 

Neisser (1988) defined five forms of self-awareness: (1) ecological; (2) interpersonal; (3) 

conceptual; (4) private; and (5) temporally extended.  Not only does each represent a distinct form 

of self-specifying information, but each also differs in developmental history, pathology, and 

manner in which it contributes to the human social experience (Neisser, 1988). 

“The ecological self corresponds to a sense of one’s own body, not only as a 

differentiated and organized entity in the environment, but also as situated and an agent in the 

environment” (Rochat, 2001, p. 351).  Healthy infants are born with ecological self-awareness as 

demonstrated by Rochat and Hespos (1997), by infants’ ability to, within 24 hours of birth, 



   

 18 

discriminate between touches to their cheeks made by their own finger and the finger of another 

person.  Agency, a sense that one controls and is responsible for changes in their perceptual 

experience (Russell, 1996), is considered a hallmark of ecological self-awareness (Neisser, 1995).  

In a study involving differing auditory responses to the pressure at which infants sucked their 

pacifiers, Rochat and Striano (1999) demonstrated that infants begin to show a sense of agency at 

2 months.  When a threshold pressure had been reached on the pacifier, a 2 second random sound 

was created in the non-contingent condition, and a sound commensurate with the amount of 

pressure was created in the contingent condition.  At 2 months, infants began to exhibit different 

sucking patterns in the contingent versus the non-contingent condition, showing a sense of 

awareness to the consequences of their sucking actions. 

Neisser (1988) describes interpersonal self-awareness as “the self as engaged in 

immediate unreflective social interaction with another person” (p. 41).  This interaction is referred 

to as intersubjectivity, and is characterized as an exchange of matched nature, direction, timing, 

and intensity between two individuals.  Intersubjectivity develops at 2 months of age (Murray & 

Trevarthen, 1985; Rochat, 2001) as demonstrated by the proto-conversations that take place 

between infants and their caregivers (Trevarthen, 1974). 

Conceptual self-awareness is the concept one has of oneself as a person in familiar 

surroundings; concepts that are influenced by social rules and beliefs (Neisser, 1988).  The Mirror 

Self Recognition test, or MSR, is considered the litmus test of conceptual self-awareness (Lind & 

Bowler, 2008, 2009).  Amsterdam (1972) was one of the first to demonstrate that typically 

developing infants pass the MSR between 20 and 24 months of age.  Amsterdam tested 88 infants 

between 3 and 24 months on their reaction to their image in a mirror after their mother had 

covertly placed a spot of rouge on their nose.  The results indicated reactions to their image in the 

mirror as that of: sociable playmate between 6 and 12 months; self-admiring to embarrassment 



   

 19 

between 14 and 20 months; and recognition demonstrated by pointing to themselves and saying 

their name between 20 and 24 months.  Lewis and Ramsey (2004) obtained similar results in the 

MSR test.  Further evidence of the development of conceptual self-awareness during this period is 

the emergence in the second year of life of self-conscious emotions, personal pronoun use, and a 

set of explicit beliefs of self; all considered expressions of conceptual self-awareness (Lind & 

Bowler, 2008).   

 Private self-awareness is awareness that our conscious experiences are not directly 

shared with other people (Neisser, 1988).  According to Lind and Bowler (2008), “it involves 

conceptual awareness of private experiences, of one’s own mental life … it thus relies on theory 

of mind” (p. 170).  Theory of mind is described as the ability to attribute mental states (desires, 

beliefs, feelings, and intentions) to one’s self and to others, and to use this information to explain 

and predict other’s behavior (Baron-Cohen, Tager-Flusberg, & Cohen, 1993; Perner, 1991).  This 

ability typically develops in children between 3 and 5 years of age (Gopnik & Meltzoff, 1994).  

The false belief task is frequently used to demonstrate the development of theory of mind in 

children (Wimmer & Perner, 1983), thus the development of private self-awareness.  Hogrefe, 

Wimmer, and Perner (1986) tested 60 children, aged 3 to 5 years, on the false belief task.  The 

procedure began with the experimenter showing two children a box and its contents of picture 

cards.  One child was asked to leave the room.  The other child remained in the room, watching 

the experimenter remove the picture cards from the box and place a glove in the box.  The 

experimenter asked the child, “what is in the box,” to confirm the child knew the true content of 

the box.  The experimenter then asked the child, “if we ask [name of child that left the room] what 

is in the box, what will they say is in the box.”  To pass the false belief task, the child would have 

to respond to this question with the original contents of the box, the picture cards.  Their results 

indicated only 6% of 3 year-olds passed the test, 44% of 4 year-olds and 75% of the 5 year-olds.  
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They concluded that typically developing children acquire a theory of mind ability between 4 and 

5 years of age. 

Temporally extended self-awareness involves one’s ability to perceive their continuous 

state of existence through time (McCormack & Hoerl, 2001; Moore & Lemmon, 2001).  It is said 

to require a capacity for meta-representation as it requires the ability to incorporate 

representations of past, present, and future states of self (Lind & Bowler, 2008; Povinelli, 2001).  

Furthermore, it is said to require a store of autobiographical episodic memories as the source for 

the representations of past states of self (Povinelli, 2001).  Povinelli and colleagues (1996) added 

a temporal component to the MSR to create the Delayed Self Recognition test, or DSR, to 

measure temporally extended self-awareness.  This procedure involved videotaping a child while 

they played a game in which they tried to find stickers hidden under one of three inverted cups.  

The game was played five times and on the third play, the experimenter covertly placed a sticker 

in the child’s hair.  After the fifth game, the child was shown a playback of the entire session and 

observed during the playback to see if they acknowledged placement of the sticker in their hair by 

removing the sticker.  Forty-two children between the ages of 2 and 4 years were tested.  None of 

the two year-olds showed recognition, 25% of the 3 year-olds showed recognition, and 75% of the 

4 year-olds showed recognition.  Povinelli and colleagues concluded that temporally extended 

self-awareness develops around the age of 4 years in typically developing children. 

The capacity for meta-representation is the second cognitive ability required to support 

episodic memory function through enabling autonoetic consciousness (Lind & Bowler, 2008).  

Retrieval from episodic memory evokes awareness that one is reliving a past experience, achieved 

by bringing to mind a mental representation of the past experience.  Critical to this process is the 

explicit understanding that the mental representation is a remembrance of the past experience 

(Lind & Bowler, 2008).  Perner (1991) distinguished three stages of development in a child’s 
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representational abilities: (1) primary; (2) secondary; and (3) meta-representation.  Up to 18 

months of age, a child’s representational abilities are limited to primary representations, 

considered accurate, literal representation of one’s currently perceived situation (Perner, 1991).  

Primary representations thus transparently represent one’s current state of reality (Leslie, 1987).  

Beyond 18 months, typically developing children acquire the ability for secondary representation; 

the capacity to represent multiple, hypothetical, and even contradictory situations which can be 

differentiated from and compared to primary representations (Lind & Bowler, 2008; Perner, 

1991).  Perner (1991) associated meta-representation, the third stage of development of 

representation abilities, with the ability to attribute false beliefs; the ability to represent a mis-

representation.  Thus the capacity for meta-representation emerges in typically developing 

children between 4 and 5 years of age, the age at which they pass the false belief task (Hogrefe, et 

al., 1986).  Lind and Bowler (2008) attribute the awareness of remembering to meta-

representaion.  Furthermore, they claim “it is meta-representation that underlies the distinction 

between noetic and autonoetic awareness … without meta-representation, memory would involve 

(semantic) knowing rather than (episodic) remembering” (p. 173).     

Lind and Bowler (2008) cite certain achievements in temporal cognition as being the third 

cognitive ability required to support episodic memory function through enabling autonoetic 

consciousness.  In particular, these achievements relate to: (1) an understanding that past events 

are unique and unrepeatable; and (2) an appreciation of the temporal causal relationship.  

McCormack and Hoerl (2001) argue that “episodic recollection is not just a matter of retrieving 

information that stems from specific past events but representing remembered events as specific 

past – as unique and unrepeatable” (p. 217).  They refer to this ability to reason on temporal 

relationships amongst events as temporal perspective taking and cite a study by Friedman (1991) 

as evidence that this ability emerges by 4 to 5 years of age.  In this study, Friedman tests children 



   

 22 

at 4, 6 and 8 years of age on their ability to distinguish which of two unique events, spaced 6 

weeks apart, occurred first.  His results indicated that even at 4 years of age, children’s 

performance at making this discrimination was better than chance (71% of 4 year-olds, 93% of 6 

year-olds and 100% of 8 year-olds).  An appreciation for the temporal causal relationship involves 

an understanding that more recently occurring events have a greater influence on current events 

that those events occurring in the distant past (Povinelli, Landry, Theall, Clark, & Castille, 1999).  

Povinelli and colleagues (1999) carried out a series of studies to demonstrate that by 4 to 5 years 

of age, children have developed the ability to understand that recent past events can determine 

present events.  

Source memory and autobiographical memory are terms that relate to episodic memory 

function not addressed under the framework of the three cognitive abilities that enable autonoetic 

awareness.  Source memory and autobiographical memory are not abilities required to support 

episodic memory function; they are terms that are sometimes used interchangeably with episodic 

memory.  A brief description of each follows to relate their function to that of episodic memory. 

Tulving (1972) described the difference between fact and source memory as similar to the 

difference between semantic and episodic memory citing context as a distinguishing 

characteristic.  “Source memory is involved in remembering when and where an event occurred, 

the people and objects involved in it, the sensory modalities through which it was perceived” 

(Lindsay, Johnson, & Kwon, 1991, p. 300).  Source memory pertains to the context under which a 

memory was acquired (Johnson, Hashtoudi, & Lindsay, 1993).  Fact memory requires only 

memory for the fact, not the context under which the memory was acquired (Shimamura & 

Squire, 1987).  Source monitoring pertains to distinguishing between the origin and nature of the 

memory.  Johnson and colleagues (1993) distinguish three types of source monitoring: (1) internal 

– did I actually perform or just imagine performing the action; (2) external – did person A or 
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person B perform the action; and (3) reality – did I perform the action or did someone else 

perform the action. 

Lind (2010) succinctly described the difference between episodic and autobiographical 

memory as “episodic refers to a distinct type of memory system whereas autobiographical refers 

to a particular type of memory content” (p. 431).  As such, Lind equates the term episodic with 

the memory system described by Wheeler, Stuss, and Tulving (1997), the memory system enabled 

by autonoetic consciousness to mediate mental time travel.  The term autobiographical she 

equates with memory content of a personal nature that can be supported by either the episodic 

system (remembering what happened at your last birthday) or the semantic system (knowing your 

date of birth).  It is only the autobiographical component supported by the episodic memory 

system that pertains to this scoping review.  

The purpose of this section on episodic memory was: (1) to identify the tests used to 

assess the development of the components of episodic function; and (2) to identify the primary 

search terms for episodic memory function.  A summary of the tests used to assess the 

development of the components of the three cognitive abilities required to support episodic 

memory function is presented in Table 2.  In typical children, the development phase for these 

components spans from birth to 4 to 5 years of age.  Thus by 5 years of age, typically developing 

children will have acquired the self awareness, meta-representation, and temporal cognition 

abilities required to support episodic memory function.  Six different search terms relating to 

episodic memory were identified in this section.  Three of the search terms reflect differing 

terminology for episodic memory: episodic; autonoetic; and autobiographic.  The other three 

terms, self, source, and temporal, represent characteristics of episodic memory.  Meta-

representation was not included as a search term as it was felt to be too broad a term and would 

identify many articles that did not pertain to memory. 
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Table 2: Development of Abilities Required to Support Episodic Function  
Area Age Test / Reference 
ecological 
self-awareness 

birth 
 
 
2 months 

discriminating between self and non-self stimulating 
actions (Rochat & Hespos, 1997) 

agency – awareness of the consequences of one’s actions 
(Rochat & Striano, 1999) 

interpersonal 
self-awareness 

2 months proto-conversations (Murray & Trevarthen, 1985) 

conceptual  
self-awareness 

24 months 
 
24 months 

Mirror Self Recognition test (Amsterdam, 1972) 
 
personal pronoun use (Lewis & Ramsey, 2004) 

private  
self-awareness 

4 – 5 years false belief (Hogrefe, et al., 1986) 

temporally 
extended 
self-awareness 

4 years Delayed Self Recogntion test (Povinelli, et al., 1996) 

meta-representation 4 – 5 years false belief (Hogrefe, et al., 1986) 
temporal cognition 4 – 5 years 

 
4 years 

temporal perspective (Friedman, 1991) 
 
temporal causal relationship (Povinelli, et al., 1999) 

Cognitive Theories of Autism 

“Cognitive theories appear to be vital for a full understanding of this syndrome [autism].  

We believe that they can inform the behavioral intervention (diagnosis, management and 

education) and search for the brain basis” (Happe & Frith, 1996, p. 1393).  Cognitive theories 

provide models that explain and predict complex behavioral patterns through mapping of brain 

function to mental function.  There are three prominent cognitive theories of autism: theory of 

mind, deficits in executive function, and weak central coherence (Baron-Cohen, 2004; Happe & 

Frith, 1996). 

Theory of mind is described as the ability to attribute mental states (desires, beliefs, 

feelings, and intentions) to one’s self and others and to use this information to explain and predict 

other’s behavior (Baron-Cohen, et al., 1993; Perner, 1991).  Theory of mind is said to involve the 

capacity for meta-representation (Leslie, 1987; Perner, 1991) as it requires the ability to think 
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about thoughts or to represent mental states as representations.  According to Perner, Kloo, and 

Gornik (2007), based on the characteristics of episodic memory introduced by Tulving, (1972, 

1985a) and elaborated by Wheeler, Stuss, and Tulving (1997), “it follows that episodic memory 

requires certain theory of mind abilities” (p. 472).  These characteristics speak to the remembering 

quality of episodic memory; the feelings associated with the mental state brought about by 

episodic recall of a previously experienced event.  Perner, Kloo, and Gornik examined the 

relationship between the development of theory of mind and the development of episodic memory 

in 54 children aged 3.5 to 6 years.  Episodic memory was tested on recall accuracy for a direct 

experience condition compared to an indirect information condition.  The expectation was, as the 

direct experience condition would generate episodic memory traces, recall accuracy for the direct 

experience condition would increase with the growth of episodic memory capabilities.  In the 

direct experience condition, each child was asked to place 12 picture cards, one at a time, face 

down in a box.  Prior to placing each card, the child was given 2 seconds to look at the picture and 

was told to keep the picture in mind.  After all the picture cards had been placed in the box, the 

child was asked to recall the pictures on the cards.  In the indirect information condition, each 

child was blindfolded, and then asked to place 12 picture cards, one at a time, in a box.  After all 

the picture cards had been placed in the box, the blindfold was removed from the child and the 

child was shown a video displaying the picture on each card.  Each picture was shown for 2 

seconds and the child was told to keep the picture in mind.  After the video, the child was asked to 

recall the pictures on the cards.  Theory of mind was tested in each child through three different 

tests: source of knowledge (Wimmer, Hogrefe, & Perner, 1988); modality specificity (O’Neill, 

Astington, & Flavell, 1992); and false belief (Wimmer & Perner, 1983).  Results indicated that 

high theory of mind competency related to improved recall accuracy for direct experience over 
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indirect information; thus growing competency in theory of mind abilities matched with enhanced 

episodic memory growth.   

The theory of mind account of autism proposes that individuals with autism are unable to 

represent the mental states of themselves or others (Baron-Cohen, 1995; Frith, 1989a).  Happe 

and Frith (1996) state, “people with autism are unable to represent the mental states (beliefs, 

desires) of themselves and others and to understand and predict behavior in terms of these states” 

(p. 1386).  Baron-Cohen, Leslie, and Frith (1985) were the first to demonstrate that children with 

autism lacked a theory of mind.  Their subjects included 61 children matched on verbal mental 

age: 20 children with autism (mean age 11.9 years); 14 children with Down’s syndrome (mean 

age 10.9 years); and 27 typically developing children (mean age 4.5 years).  Each child was asked 

to watch a skit with two dolls, Sally and Anne.  The skit began with both Sally and Anne in the 

room with the child.  Sally placed a marble in a basket then left the room.  Anne removed the 

marble from the basket and placed the marble in a box.  Sally returned to the room.  The child is 

then asked the following questions: (1) reality question – “where is the marble now”; (2) memory 

question – “where was the marble in the beginning”; and (3) belief question – “where will Sally 

look for the marble.”  All the subjects were able to correctly answer both the reality and memory 

questions.  The belief question was correctly answered by 85% of the typically developing 

children, 86% of the children with Down’s syndrome but by only 20% of the children with 

autism.   Baron-Cohen, Leslie, and Frith concluded that the typically developing children, and 

children with Down’s syndrome were able to appreciate that their knowledge of the location of 

the marble was different from the knowledge of the location of the marble that they attributed to 

Sally, thus, they were able to predict Sally’s behavior.  This was not the case for the children with 

autism who lacked the ability to attribute false belief, hence lacked a theory of mind. 
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The theory of mind account of autism “has helped us to understand the nature of the 

autistic child’s impairments in play, social interaction and verbal and non-verbal communication, 

but there is more to autism than the classic triad of impairments” (Happe & Frith, 1994, p. 118).  

Specifically, according to Frith and Happe, the theory of mind account of autism does not 

address: (1) restricted repertoire of interests; (2) obsessive desire for sameness; (3) islets of 

ability; (4) excellent rote memory; and (5) preoccupation with parts of objects.  

A theory of executive function deficit in autism is said to address one of these 

impairments not addressed by the theory of mind account of autism.  “Restricted and repetitive 

interests and behaviors, relate most clearly to deficits in executive function.  With executive 

dysfunction, perseveration and inflexible behaviors would be seen, as in autism” (Griffith, 

Pennington, Wehner, & Rogers, 1999, p. 817).  Executive function is an umbrella term used to 

cover a collection of higher level cognitive abilities that support goal directed and problem 

solving behaviors (Welsh & Pennington, 1988).  Typical executive function processes include: set 

maintenance; interference control; inhibition; integration across space and time; planning; and 

working memory (Pennington & Ozonoff, 1996). 

Ozonoff, Pennington, and Rogers (1991) were among the first to propose a theory of 

executive function deficit in individuals with autism.  Their study examined the relationship 

between executive function and theory of mind in 23 adolescents with autism (mean age 12.1 

years) matched on age, sex and verbal IQ with 20 typically developing adolescents (mean age 

12.4 years).  Executive function was tested with the Tower of Hanoi task (Borys, Spitz, & Dorans, 

1982) and the Wisconsin Card Sorting Task, or WCST (Grant & Berg, 1948).  The Tower of 

Hanoi task was used to measure the subjects’ efficiency at inhibiting prepotent but incorrect 

responses while carrying out a planning task.  The WCST was used to measure the subjects’ set 

maintenance skills and their ability to flexibly modify incorrect strategies while carrying out 
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sorting tasks.  The theory of mind skill was assessed through a number of documented procedures 

from previous studies (Baron-Cohen, 1989; Baron-Cohen, et al., 1986; Perner, Frith, Leslie, & 

Leekam, 1989; Perner & Wimmer, 1985).  Results indicated that executive function and second 

order theory of mind performance showed significant deficits in the autistic group, however 

impairments in first order theory of mind was only shown in a subset of the autistic group.  From 

these results Ozonoff, Pennington, and Rogers proposed “the possibility that an underlying deficit 

in prefrontal function [executive function] may be primary in autism” (p. 1101). 

Pennington and Ozonoff (1996) presented further evidence of executive function deficit 

in autism in their review of 14 studies of executive function performance in individuals with 

autism.  They found that autistic subjects showed a significant difference to the control subjects: 

on at least one measure of executive function in 13 of the 14 studies; and on 25 of the 32 

measures of executive function totaled across the 14 studies.  They concluded that “deficits on 

executive function tasks have been consistently found in autistic samples across many studies, 

using a wide variety of measures with subjects of all ages and functioning levels” (p. 76).   

Weak central coherence is the third prominent cognitive theory of autism.  Frith (1989b) 

coined the term central coherence to define the natural tendency to process information in its 

context; in effect to process information from a global rather than detail perspective.  She 

suggested that autism was characterized by weak central coherence, meaning individuals with 

autism process information from a bottom up perspective, focusing on detail at the expense of 

global configuration and contextualized meaning.  Kanner (1943) also noted this “inability to 

experience wholes without full attention to the constituent parts” (p. 246) in his clinical account of 

autism.  Happe and Frith (1996) described weak central coherence as differing from the other 

cognitive theories of autism (theory of mind and executive function) as it does not present a 

deficit account of autism.  “The idea that people with autism make relatively less use of context 
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and pay preferential attention to parts rather than wholes, can go some way in explaining the 

assets seen in autism” (p. 1388). 

 Frith (Shah & Frith, 1983) demonstrated weak central coherence in children with autism 

in a precursor study to her theory of weak central coherence.  In this study, Frith and Shah used 

the Children’s Embedded Figure Test, or CEFT (Witkin, Oltman, Raskin, & Karp, 1971) to 

explore the relationship between visuo-spatial skills and the ability to attend to perceptual detail in 

20 children with autism (mean age 13.3 years), 20 children with mental retardation (mean age 

12.8 years), and 20 typically developing children (mean age 9.3 years).  In the CEFT, children 

have to locate a simple shape embedded in a line drawing of a complex object.  Shah and Frith’s 

procedure used two simple shapes, a triangle and a triangle on top of a rectangle.  The children 

were required to find the triangle in 11 complex objects, and the triangle on top of a rectangle in 

14 complex objects.  Accuracy was defined as the child finding the simple shape in the complex 

object.  Results showed that the children with autism were significantly more successful at finding 

the simple shape: 82 % for the children with autism; 55% for the children with mental retardation; 

and 63% for the typically developing children.  Shah and Frith concluded that the CEFT was an 

islet of ability for children with autism and proposed that “perhaps they [children with autism] 

were able to locate the target figure so easily because the overall meaning of the complex figure 

was not very relevant or dominant for them … they experience less capture by meaning” (p. 618). 

Summary 

The population being addressed in this scoping review is individuals diagnosed with 

autism and Asperger’s syndrome as defined in the Diagnostic and Statistics Manual of Mental 

Disorder, and the International Classification of Disease Manual.  From a chronological 

perspective this includes the DSM-III (APA, 1980), DSM-III-R (APA, 1987), ICD-10 (WHO, 

1992) and the DSM-IV (APA, 1994).  A feature of the diagnostic schemes to note is the broadened 
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diagnostic criteria in DSM-III-R as this could have impact on the episodic memory profile for 

those diagnosed with this scheme compared to the other schemes.  Of the three defining 

characteristics of autism (social, language, and activity impairments) and the two defining 

characteristics of Asperger’s syndrome (social and activity impairments), focus will be placed on 

the connection between social impairments and episodic memory function.  In particular, the 

autistic tendency, identified by Kanner (1943), Ssucharewa (1926) and Asperger (1991) as 

characteristic of the disorders they described.  

Forms of episodic memory are found in models of both working memory and long-term 

memory.  Baddeley (2000) identified an episodic component of working memory, the purpose of 

which was to integrate information from the phonological and visuo-spatial components of 

working memory with information from long-term memory.  Tulving (1972, 1983) identified an 

episodic representation of long-term memory; a form of memory characterized by the sensation of 

remembering made possible by a level of awareness he defined as autonoetic consciousness 

(Tulving, 1985a).  This scoping review pertains to the episodic representation of long-term 

memory.  Lind and Bowler (2008) identified three interrelated cognitive abilities on which they 

claimed autonoetic consciousness to be dependent: concept of self, capacity for meta-

representation; and certain achievements in temporal cognition.  Neisser (1988) expanded upon 

the concept of self, defining five unique and distinctive forms of self-awareness: ecological; 

interpersonal; conceptual; private; and temporally extended.  These cognitive abilities, along with 

autonoetic and autobiographical memory, differing terminology for episodic memory, and source 

memory, a characteristic of episodic memory, formed the primary search terms for episodic 

memory function: episodic; autobiographic; autonoetic; source; self; and temporal. 

There are three prominent cognitive theories of autism: theory of mind; deficits in 

executive function; and weak central coherence (Baron-Cohen, 2004; Happe & Frith 1996).  The 
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theory of mind account of autism proposes that individuals with autism are unable to represent the 

mental states of themselves or others (Baron-Cohen, 1995; Frith, 1989a), and hence use this 

information to predict the behavior of others (Happe & Frith, 1996).  The theory of mind account 

of autism is said to account well for the Wing and Gould (1979) triad of impairments; 

impairments in social interaction, verbal and non-verbal communications, and imagined activities.  

An executive function deficit account of autism proposes that individuals with autism have 

impairments in certain executive function processes such as set maintenance, flexible strategy 

management, and inhibition of prepotent responses (Ozonoff, et al., 1991).  The executive 

function deficit account of autism is said to account well for the restricted interests and behaviors 

characteristic of individuals with autism (Griffith, et al., 1999).  The weak central coherence 

account of autism proposes that individuals with autism have a tendency to process information 

from a bottom up perspective, focusing on detail at the expense of global configuration and 

contextualized meaning (Frith, 1989b).  Unlike the other two cognitive theories of autism, weak 

central coherence does not present a deficit account of autism.  Weak central coherence proposes 

that individuals with autism have a superior ability to process information at the detailed level, 

thus it accounts for a particular islet of ability found in autism (Shah & Frith, 1983). 
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CHAPTER 3 

METHODOLOGY 

The purpose of this thesis was to conduct a scoping review of existing literature on 

episodic memory function in individuals with autism or Asperger’s syndrome from which to: (1) 

produce an episodic memory profile that could be used to inform teaching practice; and (2) 

identify gaps in the existing literature for future areas of study.  To produce the episodic memory 

profile: (1) an extensive search of all existing research on episodic memory function in 

individuals with autism and Asperger’s syndrome was conducted; and (2) the resulting research 

needed to be analyzed in such a way as to identify atypical areas of function and associate these 

areas with the cognitive theories of autism. 

As can be seen from the literature review, the topic of episodic memory is diverse and 

complex.  Articles involving measurement of episodic memory function in individuals with 

autism and Asperger’s syndrome were expected to be equally diverse and complex in both 

specific areas of episodic memory measured and the procedures used to obtain the measures.  A 

research methodology was needed that would support the analysis of a diverse and complex body 

of research to produce a profile of episodic memory function in individuals with autism and 

Asperger syndrome. 

Scoping Reviews 

Scoping reviews involve the synthesis and analysis of a wide range of evidence from an 

existing body of research to provide conceptual clarity particularly for complex topics requiring 

focused lines of research (Davis, Drey, & Gould, 2009).  Scoping reviews are similar to 

systematic reviews in that both strive to summarize and communicate the results of large 

quantities of research (Green, 2005).  However, unlike systematic reviews, scoping reviews do 

not require the assessment of the quality of the methods in the included studies (Arksey & 
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O’Malley, 2005), or that the measures of the included studies be homogenous.  Thus a scoping 

review supported the requirement to analyze a large collection of studies of similar focus but 

diverse methodology and measures.  As well, apart from producing an episodic memory profile 

for individuals with autism and Asperger’s syndrome, gaps in the existing body of research were 

to be identified.  Arksey and O’Malley cite this as one of the four reasons for conducting a 

scoping review; the other three being: (1) to examine the extent, range and nature of research 

activity; (2) to summarize and disseminate research findings; and (3) to determine the value of 

undertaking a full systematic review.  

A scoping review’s main strengths “lie in its ability to extract the essence of a diverse 

body of evidence giving it meaning and significance that is both developmental and intellectually 

creative” (Davis, et al., 2009, p. 1386).  The purpose of this thesis was to produce an episodic 

memory profile for individuals with autism and Asperger’s syndrome, derived from the existing 

body of research on episodic memory function in that population.  The scoping review provided a 

methodology well suited to achieving this purpose.  Another strength of the scoping review is that 

it provides a rigorous and transparent method for mapping areas of research (Arksey & O’Malley, 

2005).  A key element in producing an episodic memory profile was the ability to chart the 

existing evidence in such a way as to clearly delineate specific areas of episodic memory function.  

The scoping review methodology provided both a rigorous and transparent means to do so. 

There are a number of limitations associated with scoping reviews.  Arksey and O’Malley 

(2005) cite two: (1) scoping reviews do not appraise the quality of the evidence; and (2) scoping 

reviews do not offer any clear means for synthesizing findings from different designs.  A third 

limitation of the scoping review methodology involves assessing the quality of the scoping review 

itself (Brien, Lorenzetti, Lewis, Kennedy, & Ghali, 2010).  The fact that scoping reviews do not 

require assessment of the quality of evidence found in each study was not a drawback in the 
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selection of this methodology for the present study.  This scoping review in essence addressed the 

diversity of the measures of episodic memory function in individuals with autism and Asperger’s 

syndrome by consolidating the findings in a series of charts that highlight their diversity.  

Assessing the quality of evidence from individual studies is of primary importance when the 

measures of the studies are to be combined for meta-analysis.  However, as meta-analysis was not 

a part of this thesis, it was only important to note that quality of the individual studies was not 

being assessed.  The other two limitations speak to the design of the scoping review methodology.  

Specifically, if the search or chart procedures are weak or poorly described, the quality of the 

scoping review will be put in question.  Davis, Drey, and Gould (2009) described the optimal 

scoping review as, 

one that demonstrates procedural and methodological rigor in its application … explicit 

identification of practical, methodological and theoretical limitations of the approach 

undertaken should be described to ensure that the usefulness and value of the findings are 

appropriately interpreted and used by others. (p. 1398) 

The quality issue was addressed in two ways.  First, a very detailed description of the search and 

chart procedures was provided in this Methods chapter.  Second, a multi-pass approach was 

incorporated in the chart procedures that provided: (1) validation of chart decisions made in 

previous passes of the articles; and (2) identification of studies missed in the search procedure. 

The method for this scoping review, taken from the framework outlined by Arksey and 

O’Malley (2005), included the following stages: (1) identify the research question; (2) search for 

the relevant studies; (3) chart the data; (4) collate and summarize the data; and (5) report the 

results.  The searching and charting stages are now described in detail. 
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Search 

The search strategy was guided by two key criteria: (1) the autistic population; and (2) the 

characteristics of episodic memory.  Defining the autistic population was straightforward; articles 

were included that specified the subjects as having autism or Asperger’s syndrome.  Defining the 

criteria for episodic memory was more complex.  Six episodic memory terms on which to form 

searches were identified.  Three of the terms represented differing terminology for episodic 

memory: episodic; autonoetic; and autobiographic.  The other three terms, self, source, and 

temporal, represented specific characteristics of episodic memory.  According to Arksey and 

O’Malley (2005), “the whole point of scoping the field is to be as comprehensive as possible in 

identifying the primary studies … and reviews suitable for answering the central question” (p. 

23).  They recommended a strategy that incorporates several different sources, including: 

electronic databases, reference lists, key journals, and relevant organizations and conferences.  

The search strategy was three-fold: (1) electronically search online databases; (2) manually search 

pertinent handbooks and yearbooks; and (3) in the charting process, search specific areas of the 

articles for potential studies missed in the online and manual search.  Similar to the methodology 

for a systematic review, a scoping review methodology involves developing inclusion/exclusion 

criteria, used to ensure consistency in article selection (Arksey & O’Malley, 2005).  The 

inclusion/exclusion criteria addressed three aspects of each article: population; article type; and 

specific measure of episodic memory.  Prior to the first search, baseline inclusion and exclusion 

terms were identified and are presented in Table 3.  The inclusion and exclusion terms were 

updated throughout the search process, with the resultant inclusion/exclusion criteria presented in 

Table 4. 
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Table 3: Article Inclusion / Exclusion Criteria (Baseline) 

Area Include Exclude 

Population • autism 
• infantile autism 
• childhood onset PDD 
• autistic disorder 
• childhood autism 
• Asperger’s syndrome 
• Asperger’s disorder 

• atypical autism 
• PDD-not otherwise specified 
• Rett’s syndrome 
• childhood disintegrative disorder 
• autistic spectrum disorder 

Article Type • study 
• review 

 

Measure of 
Episodic Memory 

• episodic 
• autonoetic  
• autobiographic 
• source 
• self-awareness 
• temporal 

• neuroimaging 

 
Four key online databases representing the fields of psychology (PsycINFO), education 

(ERIC), and medicine (PubMed and MEDLINE) were targeted.  A rigorous procedure was 

observed for the online database searches, which included the following steps, 

1. Print the results of the search.  The printout was used to create an audit trail for each search. 

2. Read the Abstract of each article and document the article’s population, type, and measure of 

episodic memory on the printout.  If the article had been identified in a previous search, just 

the search identification was documented (each search was given a specific identification, 

such as PsycINFO01, PubMed02).  The population, type, and measure of episodic memory 

could be referenced from the printout for that search. 

3. Determine whether the article should be included in the scoping review.  If the article had 

been identified in a previous search, the decision to include or exclude from that search was 

observed.  Otherwise, the population, type, and measure of episodic memory were compared 
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against the terms in the inclusion/exclusion criteria.  If any of population, type, or measure of 

episodic memory met an exclude term, the article was excluded from the scoping review.  

4. Update the inclusion/exclusion criteria.  Review the article’s population, type, and measure of 

episodic memory against terms in the inclusion/exclusion criteria and update as required 

Table 4: Article Inclusion / Exclusion Criteria (Resultant) 

Area Include Exclude 

Population • autism 
• infantile autism 
• childhood onset PDD 
• autistic disorder 
• autistic 
• Asperger’s syndrome 
• Asperger’s disorder 
• HFA 
• LFA  
• autistic savants 

• atypical autism 
• PDD-not otherwise specified 
• Rett’s syndrome 
• childhood disintegrative disorder 
• autistic spectrum disorder 

Article Type • study 
• case study 
• review 
• literature review 
• theory 
• quantitative analysis 

• book review 
• letter to the editor 
• erratum 
• intervention 
• therapy 
• qualitative analysis 

Measure of 
Episodic Memory 

• episodic memory 
• autonoetic memory 
• explicit memory 
• free recall 
• remember-know 
• autobiographic memory 
• event memory 
• source memory 
• source monitoring 
• recognition 
• agency 
• enactment effect 
• self-awareness 
• self-reference effect 
• temporal processing 
• temporal cognition 
• temporal order 

• neuroimaging 
• fMRI 
• ERP (event related brain potential) 
• ERF (event related field) 
• autobiographic accounts 
• narratives 
• episodic occurrences 
• episodic aggression 
• psychotic episode 
• multisensory 
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The online database search totaled 24 different searches; six search statements, each 

based on a different episodic memory term, queried on the four online databases.  The parameters 

of the search statements are presented in Table 5.  The online database search yielded 53 articles 

for the scoping review.  At this point, for the following reasons, a decision was made to remove 

the hand search of the pertinent yearbooks and handbooks from the search strategy: (1) the large 

number of articles found in the online database search; and (2) the anticipation of finding a 

substantial number of additional articles in the chart procedure. 

Table 5: Parameters of Search Statements 

limits: english – PsycINFO, PubMed, ERIC and MEDLINE 
peer reviewed – PsycINFO and ERIC only 

statement: (autis* OR Asperger* OR ASD) AND criteria 

term criteria 

episodic episodic* 

autonoetic autonoetic* 

autobiographic autobiographic* 

source (“source memory” OR “source monitoring”) 

self ((“self awareness” OR “self knowledge”) AND memory) 

temporal ((“temporal processing” OR “temporal* order*” OR “temporal cognition”) 
AND memory) 

Charting 

A multi-pass approach was taken to charting the articles, with each pass targeting a 

different type of article or section within the articles.  Each pass had a unique purpose, which 

involved filtering of the articles, charting specific data from the articles, or both.  Each subsequent 

pass was designed to bring greater conceptual clarity to the diverse measures of episodic memory.  

A summary of the charting process is presented in Table 6. 
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Table 6: Summary of Charting Process 
Pass Articles Section Purpose 
1 online 

search 
abstract 
introduction 

a) Identify article type (study or review) 
b) Identify article category (episodic memory term) 
c) Create the Article table  

2 reviews all but 
discussion 

a) Identify missed studies 
b) Identify areas of episodic memory being measured 
c) Update the Article table  

3 studies introduction a) Identify missed studies 
b) Identify areas of episodic memory being measured 
c) Update the Article table 

4 studies method a) Create the Diagnosis table 
b) Create the Subject table 
c) Create the Function table for the experiment method 

5 studies results 
discussion 

a) Update the Function table with experiment results  

The main objective of the first pass was to separate the articles found in the online 

database search into studies and reviews.  The abstract and introduction of each article was 

quickly scanned to identify each article’s purpose.  The article type (study or review) was 

identified from the purpose, and the methods sections.  Any article determined not to be a study, 

was classified as a review.  Some articles were excluded from the scoping review in this pass.  In 

the search procedure, only the abstract of each article was scanned for exclusion criteria.  In this 

pass the introduction was also scanned for exclusion criteria.  In this pass, articles were 

categorized by their episodic memory search term: episodic; autonoetic; autobiographic; source; 

self; or temporal.  The Article table was created in this pass to document the list of articles.  Each 

article was given a unique reference number and the following attributes were documented for 

each article, 

• Ref (reference number for the article) 

• Title (title of the article) 

• Authors (authors of the article) 
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• Year (year the article was published) 

• Type (study, review, exclude) 

• Search Term (episodic, autonoetic, autobiographic, source, self, temporal) 

• Online Search (each search in which article was found, PsycINFO1, PubMed2, etc). 

The second pass targeted the reviews found in the first pass, and had two objectives: (1) 

identify studies missed in the online database search; and (2) identify the specific areas of 

episodic memory being measured.  Unlike the first pass which involved only a cursory reading of 

the abstract and introduction of each article, this pass involved a thorough reading of all but the 

discussion of each review.  The purpose of the thorough reading was to identify the specific areas 

of episodic memory being measured.  Table 7 summarizes the specific areas of episodic memory 

being measured by search term.  Additional studies were added to the Article table along with an 

attribute indicating they were identified in the second pass. 

The third pass paralleled the second pass but involved the studies found in both the online 

database search and in the second pass.  Once again the objective was to: (1) identify studies 

missed in the previous searches; and (2) identify the specific areas of episodic memory being 

measured.  With familiarity gained from the thorough reading in the second pass, only a cursory 

reading was required in this pass to meet the objectives.  Table 7 was updated with additional 

information regarding specific areas of episodic memory being measured.  Additional studies 

were added to the Article table with an attribute indicating they were identified in the third pass.  

This concluded the search for any further studies for the scoping review. 
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Table 7: Specific Measures of Episodic Memory by Episodic Memory Search Term 

Episodic Memory Measures 

Episodic 

A
utobiographic 

A
utonoetic 

Self 

Source 

Tem
poral 

free recall x x x x x x 
recognition x  x x x  
tests x x     
serial position x  x    
organization x x x x x  
enactment  x  x x  
self-reference    x x  
remember-know   x    
source monitoring   x  x  
contextual support     x  

The purpose of the fourth pass was to chart the diagnostic instruments used to identify, 

and the experiments used to assess, the subjects in each study.  This information was obtained 

from the methods section of each study.  Three tables were created in this pass.  The first, the 

Diagnosis table, contained a row for each study and documented the schemes used for diagnosing 

autism (DSM-IV, ICD-10, etc.) and for measuring intelligence (Wechsler, Peabody, etc.).  The 

second, the Subject table, contained a row for each group of subjects examined in each study.  

The following attributes were documented in this table, 

• Ref (reference number for the study) 

• Year (year the study was published) 

• Country (country in which the study took place) 

• Subjects (autism, HFA, LFA, or Asperger syndrome) 

• Number (number of subjects in the study) 
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• Age (mean age of the subjects in years) 

• Male (number of male subjects) 

• Female (number of female subjects) 

• VMA and NVMA (mean verbal and non-verbal mental age in years) 

• VIQ, PIQ, and FIQ (mean verbal, performance and full scale quotients) 

The third, the Function table, contained a row for each experiment measuring episodic memory in 

each study.  This table contained all the attributes from the Subject table.  This table was initially 

populated for each study by copying each subject group for the study from the Subject table.  In 

some studies the same subject group was used for more than one experiment in the study.  In 

these cases, a new row was added for each experiment using the subject group and the subject 

group’s attribute data were replicated for each experiment.  The following attributes were 

populated in the fourth pass to specify the items used to assess episodic memory function. 

• Words (x or blank) 

• Pictures / Objects (x or blank) 

• Event (x or blank) 

• Item (x or blank) 

• Action  (x or blank) 

The purpose of the fifth pass was to update the Function table with the results of the 

experiments.  This table was used to create the episodic memory profile for individuals with 

autism or Asperger’s syndrome.  The focus of this pass was the results section for each 

experiment in each study.  However, the methods section and discussion section were also 

scanned for clarification of the specific aspects of episodic memory being measured and the 
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findings for each measure.  The following episodic memory measures from Table 7 were added to 

the Function table and populated in the fifth pass, 

• Free Recall 

• Recognition 

• Serial Position 

• Organization 

• Remember-Know 

• Enactment 

• Self-Reference 

• Source Monitoring 

• Source Context 

• Notes 

These attributes were populated with an “i” for impaired memory function, or an “n” for normal 

or typical memory function as per the specific area of episodic memory measured in each 

experiment.  The Notes attribute was used to provide additional information to further describe or 

clarify the “i” or “n” input provided for the specific aspects of episodic memory being measured 

in each experiment. 
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CHAPTER 4 

RESULTS 

The scoping review consisted of 47 studies.  Some of the studies consisted of more than 

one experiment.  As well, some of the studies consisted of more than one subject group; in some 

studies the same subject group was used in multiple experiments, and in other studies, multiple 

subject groups were used in the same experiment.  In total, the 47 studies comprised 60 different 

subject groups and 73 different experiments.   

The studies were categorized by the six primary search terms of episodic memory 

identified in the Literature Review chapter of this thesis: episodic; autobiographic; autonoetic; 

source; self; and temporal.  Table 8 presents the distribution of studies, subject groups, and 

experiments, by search term.   

Table 8: Distribution of Studies, Subjects Groups and Experiments 
Search Term Studies Subject Groups Experiments 
episodic 13 17 19 
autobiographic 10 11 12 
autonoetic 5 8 8 
self 3 3 5 
source 11 15 22 
temporal 5 6 7 
 47 60 73 

Tables 9 to 14, found at the end of this chapter (pages 77-79), list by search term, the 

authors, year of publication, and measures of episodic memory for each study.  For the remainder 

of this chapter, all other referenced Tables and Figures are found at the end of this chapter. 

Subjects 

The most widely used diagnostic scheme for the subjects was the DSM-IV, followed by 

the ICD-10.  A distribution of the diagnostic schemes used is presented in Figure 1 (page 69).  

Nine of the studies cited diagnostic tools other than the DSM or ICD diagnostic schemes.  These 
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tools included the use of autism classification papers by Rutter (1968, 1974, 1978) or other 

diagnostic tools such as the Autism Diagnostic Interview (Lord, Rutter, & LeCouteur, 1994). 

Four diagnoses were included in this scoping review: (1) autism; (2) high functioning 

autism or HFA; (3) low functioning autism or LFA; and (4) Asperger’s syndrome.  In some 

studies the subject groups contained a mix of individuals diagnosed with either autism or 

Asperger’s syndrome.  Here the subject group was assigned the diagnosis most prevalent amongst 

the subjects.  In some studies it was simply stated that all members of the subject group met the 

criteria for a diagnosis of either autism or Asperger’s syndrome.  Here the subject group was 

assigned the diagnosis of autism as autism takes precedence over Asperger’s syndrome according 

to the DSM.  The diagnosis of autistic spectrum disorder, or ASD, was to be excluded from this 

scoping review.  The rationale for excluding ASD was based on conflicting definitions for this 

term, as discussed in the Literature Review chapter of this thesis.  In only one of the 47 studies 

was a diagnosis of ASD specified that could not be explicitly clarified as either autism or 

Asperger’s syndrome from the information provided in the method section.  It was decided to 

include this study by Hare, Mellor, and Azmi (2007) as it used similar methodology to a study 

included in the scoping review by Millward, Powell, Messer, and Jordan (2000).  As well, 

although these studies differed in age of subject group, with Hare and colleagues involving adults 

of mean age 27.7 years, and Millward and colleagues involving adolescents of mean age 13.1 

years, the subject groups were of similar verbal mental age of 6.3 years and 6.1 years respectively.  

For the purpose of this scoping review, the Hare and colleagues subject group was assigned a 

diagnosis of LFA.  

Overall, 68% of the subject groups were comprised of individuals diagnosed with autism 

(22% HFA, 8% LFA, and 38% autism with level of function not specified).  The remaining 32% 

of the subject groups were comprised of individuals diagnosed with Asperger’s syndrome.  The 
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diagnostic distribution within the subject groups is presented in Figure 2 (page 69).  The issue 

raised by the resulting diagnostic distribution within the subject groups was that the low 

representation of LFA could influence the potential value of the resultant episodic memory profile 

for understanding the functioning of individuals with LFA.   

The subject groups were also categorized by age, taken from the mean age and distributed 

within four ranges: 5 to 10 years; 10.1 to 15 years; 15.1 to 20 years; and over 20 years.  No 

subject group had a mean age below 5 years.  Almost half the subject groups (48%) were 

comprised of adults, considered those over 20 years of age.  The other large age range represented 

were adolescents from 10.1 to 15 years, at 38%.  Only 8% of the subject groups were comprised 

of children under the age of 10 years.  The age distribution within the subject groups is presented 

in Figure 2 (page 69).  The age distribution within the subject groups raised two issues.  First, the 

low representation of children under the age of 10 years could, as with the low representation of 

LFA, influence the potential value of the resultant episodic memory profile for children with 

autism or Asperger’s syndrome.  Second, as a goal of this thesis was to use the resulting episodic 

memory profile to inform teaching practice, any factor influencing the value of this profile for 

children would limit the potential use of this profile for informing teaching practice for young 

children. 

An examination of the age distribution within the four diagnoses, presented in Figure 3 

(page 69), yielded more insight.  Autism and HFA were the only two diagnoses represented by 

subject groups comprised of all four of the age ranges.  However, a single age range dominated 

each diagnosis, that being 10 to 15.1 years at 70% in autism and over 20 years at 50% in HFA.  

LFA, being the least represented diagnosis with only 4 subject groups, was not surprisingly poorly 

represented across the age ranges, being comprised of only two age ranges, 10 to 15.1 years, and 

over 20 years.  Autism taken collectively with HFA and LFA provided a relatively good 
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distribution across age ranges and hence provided a good foundation from which to produce an 

episodic memory profile.  Asperger’s syndrome, on the other hand, although well represented at 

19 subject groups, was almost entirely comprised of subjects over 20 years of age, at 89%.  Hence 

this distribution would only yield a good foundation for an episodic memory profile for adults 

with Asperger’s syndrome. 

Experiments on Episodic Memory 

The 47 studies in the scoping review comprised 73 different experiments designed to 

measure specific aspects of episodic memory function (see Table 7 in the Methods chapter).  

Although these experiments were of diverse procedure, all but one involved either a free recall or 

recognition procedure as their primary method.  A large number of the experiments also 

incorporated into their procedure other measures of episodic memory function such as enactment 

effect, self-reference effect, and source monitoring.  Sixty-seven further measures of episodic 

memory were found bringing the total number of measures to 139.  A distribution of the number 

of experiments measuring each area of memory function is presented in Figure 4 (page 70). 

The two primary procedures used to measure episodic memory function were free recall, 

used in 41 experiments, and recognition, used in 31 experiments.  Only one of the 73 experiments 

found in the scoping review did not use a procedure that could be explicitly identified as 

measuring free recall or recognition.  This experiment used the California Verbal Learning Test 

(Delis, Kramer, Kaplan, & Ober, 1986); one of a battery of memory measurement tests used by 

Bennetto, Pennington, and Rogers (1996) in their seminal study identifying intact and impaired 

memory function in autism. 

Free recall involves a learning phase in which the subject is presented one at a time with a 

list of items to commit to memory, and a testing phase in which the subject is asked to recall as 

many items as they can.  The testing phase can immediately follow the learning phase or be 
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delayed by a specific amount of time referred to as the retention period.  Free recall contrasts with 

cued recall in which each item is presented along with a cue in the learning phase.  In the testing 

phase, the subject is prompted to recall each item by first being presented with the item’s 

corresponding cue.  Tulving (1985a) associated free recall with episodic memory as free recall 

depends heavily on the availability of episodic trace information formed during the presentation 

of items on the list.  Conversely, Tulving associated cued recall with semantic memory as cued 

recall depends on a known association in memory between the item and cue.  Recognition 

involves a learning phase of similar procedure to free recall but differs in its testing phase.  In the 

recognition testing phase the subjects are presented both items from the learning phase, referred to 

as old items, and new items not seen in the learning phase.  For each item, the subject is asked to 

identify if the item is old or new. 

Three main features differed within the free recall and recognition methods: retention 

period, mode of presentation, and nature of items in list.  The nature of the items for free recall 

and recognition could be broadly grouped into five categories: words, pictures and objects, events, 

actions, and time.  For words, only episodic memory procedures involving a single word were 

included in the scoping review.  Procedures involving word phrases or sentences were excluded 

as the use of word phrases or sentences shifted the emphasis of the measure to linguistic ability.  

The words could be single or multiple syllable and of either concrete (apple, fireman, bicycle) or 

abstract (satisfaction, emotion, useful) meaning.  The numbers of words on the lists varied, but 

were generally greater than that which could be maintained in short-term memory.  The pictures 

were comprised of objects or depictions of meaningful (geometric) or meaningless (abstract) 

shapes.  The objects consisted of actual objects (hat, pencil, cup) being presented to the subjects.  

Words and pictures were the predominant items used in recognition measures as well as in free 

recall measures for the episodic search term.  The autobiographic search term yielded only free 
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recall measures, all of which involved personally experienced events.  These events were specific 

occasions (birthdays, graduations, Christmas) from near or distant past, or were staged activities 

the subject was asked to participate in for the purpose of the experiment.  The source search term 

yielded free recall and recognition measures of action items.  The action items, performed by 

either the subject or experimenter, involved short motor tasks such as placing a card on a board 

game or bending down to touch one’s toes.  The temporal search term yielded time items, in 

which subjects were presented in the learning phase with a visual or audio signal indicating 

durations of time, and asked to reproduce this duration in the testing phase.  Distributions of the 

items used for free recall and recognition are presented in Figure 5 (page 70). 

The retention period refers to the duration of the time between the end of the learning 

phase and the start of the testing phase.  The mode of presentation refers to whether the items 

were presented visually or auditorily.  These two features primarily pertained to word and picture 

lists, hence frequency was only tallied for these items for free recall and recognition.  For free 

recall of words and pictures, retention ranged from 0 to 4 minutes with 50% of these measures 

having no retention period (testing phase immediately followed learning phase).  For recognition 

of words and pictures, retention ranged from 0 to 30 minutes with relatively equal distribution 

across the time span for these measures.  For mode of presentation, all picture items were 

presented visually.  For word lists, the majority (53%) was presented auditorily for free recall, 

while for recognition the majority (63%) was presented visually. 

Apart from free recall and recognition memory measures, seven other measures of 

memory were tested in the experiments: serial position, organization, remember-know, enactment, 

self-reference, source context, and source monitoring.  A distribution of the number of 

experiments involving each of these measures is found in Figure 4 (page 70). 



   

 50 

The serial position effect states that for free recall of lists of unrelated items, best recall 

occurs for items at the beginning of the list (primacy effect), followed by items at the end of the 

list (recency effect).  Experiments measuring serial position effect are basically free recall 

experiments for which results are presented for free recall of items from three distinct ranges of 

the list, beginning of list (first few items presented), middle of list, and end of list (last few items 

presented).  Six experiments measured serial position effect using free recall, five of which used 

word lists (Boucher, 1981a; Bowler, Gardiner, Grice, & Saavalainen, 2000; Maister & Plaisted-

Grant, 2011; Toichi, 2008; Toichi & Kamio, 2003), and one a picture list (Renner, Klinger, & 

Klinger, 2000). 

Memory organization was measured using a broad range of manipulations on the recall 

and recognition procedures.  Memory organization, measured in 25 experiments, was the most 

prevalent of the other memory measures.  Organization was the term consistently used in studies 

in the scoping review that involved any procedure that encouraged the use of some form of 

structure on the recall or recognition procedure.  With the exception of one experiment that used a 

picture list (Ameli, Courchesne, Lincoln, Kaufman, & Grillon, 1988), all other experiments 

measuring memory organization used word lists or events.  Manipulations on the word lists took 

two approaches.  The first, used in both recall and recognition procedures, involved comparing 

performance of two contrasting word lists such as related to unrelated words (Bowler, Gaigg, & 

Gardiner, 2008; Bowler, et al., 1997; Tager-Flusberg, 1991), high frequency to low frequency 

words (Bowler, Gardiner, & Grice, 2000), and concrete to abstract words (Toichi, 2008; Toichi & 

Kamio, 2003).  Typical performances in these experiments were indicated by better recall or 

recognition for related than unrelated items, concrete than abstract items, and high frequency than 

low frequency items.  The second, used in only recognition procedures, involved a level-of-

processing approach in which graphic (appearance of word), phonological (pronunciation of 
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word) or semantic (meaning of word) questions accompanied the words in the learning phase 

(Toichi, 2008; Toichi & Kamio, 2002).  Typical performance in the level-of-processing 

experiments was indicated by better recognition for items semantically encoded, followed by 

phonologically encoded, followed by graphically encoded.  Manipulations on the events involved 

comparing recall performance of contrasting personal events such as emotional to neutral events 

(Crane, Goddard, & Pring, 2011; Goddard, Howlin, Dritschel, & Patel, 2007), and goal related to 

neutral events (Crane, Goddard, & Pring, 2009).  Typical performance on event recall was 

indicated by better recall for emotional or goal oriented events than neutral events. 

The traditional remember-know procedure is based on the standard recognition procedure 

for words or pictures.  However, in the remember-know procedure a second question is added in 

the testing phase for those items recognized as being presented in the learning phase.  The 

subjects are asked to distinguish how they recognized the item; specifically, they are asked if they 

remember the item being presented or just knew the item was presented.  Remember is described 

as recalling something about the moment the item was seen, such as a mental image of the item 

being presented, or the thought invoked when the item was presented.  Know is described as just a 

sense that the item was presented with no recall of experiencing it being presented.  All of the 

autonoetic search term studies contained an experiment using a form of the remember-know 

procedure.  Five experiments were of the traditional remember-know recognition procedure using 

word lists (Bowler, et al., 2000; Bowler, Gardiner, & Gaigg, 2000; Bowler, Gardiner, Gaigg, & 

Saavalainen, 2000).  Two experiments took a non-traditional approach, involving recall of 

personally experienced events (Lind & Bowler, 2010; Tanweer, Rathbone, & Souchay, 2010).  

Upon recall of the event, the subjects were asked to distinguish between whether they recalled the 

event by reliving it (remember) or witnessing it as an observer (know).  Tulving (1985a) 

described the traditional remember-know recognition procedure as a means by which to 
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experimentally separate the operation of episodic (remember) memory and semantic (know) 

memory. 

Enactment effect refers to enhanced memory performance for self-performed actions over 

actions one witnessed another person perform (Baker-Ward, Hess, & Flannagan, 1990).  

Enactment effect was measured in eight experiments of diverse procedure.  Five experiments 

involved subjects participating along with a peer or experimenter in either a staged event, such as 

a walk through a neighborhood (Millward, et al., 2000), or a series of actions, such as placing 

cards on a board game (Russell & Jarrold, 1999; Williams & Happe, 2009).  Afterwards the 

subjects were asked to recall their experiences, with memory responses pertaining to self and 

other (peer or experimenter) being compared.  The other three experiments (Farrant, Blades, & 

Boucher, 1998; Lind & Bowler, 2009; Zalla, Daprati, Save, Chaste, Nico, & Leboyer, 2010), 

involved recognition procedures in which the subjects took turns along with the experimenter in 

presenting a list of items.  Memory responses for self-presented and other (experimenter) 

presented items were compared.  The enactment effect experiments were found in autobiographic 

and source search term studies.  

Self-reference effect refers to an enhanced memory performance for items that are self-

relevant (Rogers, Kuiper, & Kirker, 1977).  Although similar in concept to enactment effect, self-

reference effect differs in that is does not require self-participation in an action or event.  Self-

reference effect pertains to information that is self-descriptive, or in other words, information that 

one feels describes one’s self.  Self-reference effect was measured in four experiments from the 

self and source search term studies.  Three experiments (Henderson, Zahko, Kojkowski, Inge, 

Schwartz, Hileman, et al., 2009; Lombardo, Barnes, Wheelwright, & Baron-Cohen, 2007; Toichi, 

2008) used a standard word recognition procedure in which some of the words were self-relevant.  

Memory responses were compared for self-relevant and non self-relevant words.  One experiment 
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(Williams & Happe, 2009) involved a subject placing cards on a board game, some on behalf of 

themself and some on behalf of a doll companion.  In the testing phase the subject was asked to 

recall who placed each card, self or doll companion, and memory responses were compared for 

each. 

“Source memory is involved in remembering when and where an event occurred, the 

people and objects involved in it, the sensory modalities through which it was perceived” 

(Lindsay, et al., 1991, p. 300).  Seven experiments, all from source search term studies, measured 

memory performance for contextually related source information.  Four experiments were based 

on word recognition procedures.  Two experiments (Bowler, et al., 2008) involved contrasting 

word-pair lists for which in one condition the word-pairs were related, and in the other condition 

the word-pairs were unrelated.  In the other two word recognition experiments (Bowler, Gardiner, 

& Berthollier, 2004) contextual related source was provided by randomly altering the presentation 

of the words, visually by displaying the word at either the top or bottom of a computer screen, or 

auditorily by delivering the word in either a male or female voice.  Three experiments of diverse 

procedure involved recall.  In one experiment (Bigham, Boucher, Mayes, & Anns, 2010), a 

contextual related source was provided for pictures by the experimenter performing an action such 

as bending down and touching their toes after each picture was presented.  In the testing phase, a 

recognition procedure was used for the pictures, but additionally, for each picture correctly 

recognized, the subject was asked to recall the associated action.  In the two other experiments, a 

contextually related source was inherent to the experimental procedure.  One experiment (O’Shea, 

Fein, Cillessen, Klin, & Schultz, 2005) involved recall of a video-taped narrated story, where the 

paucity of recall for particular source context, namely the facial features of the narrator was noted.  

The other experiment (Bennetto, et al., 1996) used the California Verbal Learning Test (Delis, et 

al., 1986), which measures free recall, cued recall and recognition, along with learning rates and 
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retention for verbal material.  Noted was the subjects’ failure on multiple recall lists to use context 

of the current list to constrain responses. 

Source monitoring refers to the ability to identify the origin of a memory.  Johnson and 

colleagues (1993) distinguish three types of source monitoring: (1) internal – did I actually 

perform or just imagine performing the action; (2) external – did person A or person B perform 

the action; and (3) reality – did I perform the action or did someone else perform the action.  Ten 

experiments measured source monitoring ability, one from autonoetic search term studies and all 

others from source search term studies.  Six experiments involved manipulations on the 

recognition procedure, four with words (Farrant, et al., 1998; Hala, Rasmussen, & Henderson, 

2005), one with pictures (Lind & Bowler, 2009), and one with actions (Zalla, et al., 2010).  In 

each of these experiments the subject and experimenter took turns presenting the items, and in the 

testing phase the subject was asked upon recognition to also identify who presented the item.  

Four experiments involved recall.  In three of the recall experiments (Russell & Jarrold, 1999; 

Williams & Happe, 2009) the subject and experimenter took turns placing cards on a board game, 

after which the subjects were asked to recall who placed each card.  The fourth recall experiment 

(Lind & Bowler, 2010) involved recall of personally experienced events, after which the subjects 

were asked if they remembered the event as a participant or observer. 

Episodic Memory Function 

Episodic memory function is reported for two groups.  The first group is subjects with 

Asperger’s syndrome.  The second group represents the collective findings for subjects with 

autism, HFA, and LFA.  For each of the two groups, episodic memory function is reported for the 

four age ranges: 5 to 10 years; 10.1 to 15 years; 15.1 to 20 years; and over 20 years.  For 

Asperger’s syndrome only two age ranges were represented.  In the 19 experiments involving 

subjects with Asperger’s syndrome, 11% (2), were in the 10.1 to 15 years age range, and the 
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remaining 89% (17) were in the over 20 years age range.  Autism, HFA, and LFA combined 

represented all four age ranges.  In the 41 experiments involving subjects with autism, HFA or 

LFA, 12% (5) were 5 to 10 years, 51%  (21) were 10.1 to 15 years, 7% (3) were 15.1 to 20 years, 

and 29% (12) were over 20 years.  For the remainder of this section, the term autism will be used 

to represent the autism, HFA, and LFA subject groups combined.  Episodic memory function is 

reported for the primary measures of free recall and recognition as well as for the seven other 

measures of episodic memory found in the experiments: serial position; organization; remember-

know; enactment; self-reference; source context; and source monitoring.  Impairment is indicated 

as a percentage of the experiments for which the subject groups show impairment.  For example, 

if six experiments tested free recall for children with autism aged 5 to 10 years, and four of those 

experiments found impairment, impairment in free recall for this group would be shown as 67% 

(4 of 6). 

Free Recall 

Free recall improved with age for subjects with autism: at 5 to 10 years, 3 of 3 

experiments indicated impairment (Bigham, et al., 2010; Boucher & Warrington, 1976; Bruck, 

London, Landa, & Goodman, 2007); at 10.1 to 15 years, 11 (58%) experiments indicated 

impairment (Bigham, et al., 2010; Boucher, 1981b; Boucher & Lewis, 1989; Boucher & 

Warrington, 1976; Maister & Plaisted-Grant, 2011; Millward, et al., 2000; O’Shea, et al., 2005; 

Russell & Jarrold, 1999; Szelag, Kowalska, Galkowski, & Poppel, 2004), and eight indicated 

typical function (Boucher, 1981a; Boucher & Warrington, 1976; Maister & Plaisted-Grant, 2011; 

Renner, et al., 2000; Summers & Craik, 1994; Tager-Flusberg, 1991; Wallace & Happe, 2008; 

Williams & Happe, 2009); at 15.1 to 20 years no experiments were found; and over 20 years, four 

(50%) experiments indicated impairment (Lind & Bowler, 2010; Martin, Poirier, & Bowler, 2010; 

Mottron, Belleville, Stip, & Morasse; 1998), and four indicated typical function (Hare & Mellor, 
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2007; Minshew & Goldstein, 1993; Toichi & Kamio, 2003).  For subject with Asperger’s 

syndrome, free recall experiments were only found for subjects over 20 years of age, for which 

eight (73%) experiments indicated impairment (Bowler, Gardiner, Grice, & Saavalainen, 2000; 

Crane, et al., 2009, 2011; Crane & Goddard, 2008; Crane, Pring, Jukes, & Goddard, 2012; 

Goddard, et al., 2007; Tanweer, et al., 2010; Zalla, et al., 2010), and three indicated typical 

function (Bowler, et al., 1997; Crane, et al., 2012).  Thus for the over 20 year age range, subjects 

with Asperger’s syndrome were found to have greater impairment in free recall than subjects with 

autism, with impairment found in 73% compared to 43% of experiments respectively. 

For subjects with autism, impairment level varied with respect to the nature of the items 

used for free recall.  Words were at the low end with three (30%) experiments indicating 

impairment (Boucher & Warrington, 1976; Bowler, et al., 2008; Mottron, et al., 1998), and seven 

indicating typical function (Boucher, 1981a; Boucher & Warrington, 1976; Maister & Plaisted-

Grant, 2011; Summers & Craik, 1994; Tager-Flusberg, 1991; Toichi, 2008; Toichi & Kamio, 

2003).  All other items indicated impairment in over 50% of experiments: pictures, with two 

(67%) experiments indicating impairment (Bigham, et al., 2010; Boucher & Warrington, 1976) 

and one indicating typical function (Renner, et al., 2000); actions, with three (75%) experiments 

indicating impairment (Bigham, et al., 2010; Russell & Jarrold, 1999), and one indicating typical 

function (Williams & Happe, 2009); time, with four (80%) experiments indicating impairment 

(Maister & Plaisted-Grant, 2011; Martin, et al., 2010; Szelag, et al., 2004), and one indicating 

typical function (Wallace & Happe, 2008); and events at the high end, with six (86%) 

experiments indicating impairment (Boucher, 1981b; Boucher & Lewis, 1989; Bruck, et al., 2007; 

Lind & Bowler, 2010; Millward, et al., 2000; O’Shea, et al., 2005), and one indicating typical 

function (Hare, et al., 2007).  One experiment (Bennetto, et al., 1996) used the California Verbal 

Learning Test (Delis, et al., 1986) to test free recall in subjects with autism, with results indicating 
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typical function.  For subjects with Asperger’s syndrome, free recall was tested for words, actions 

and events.  Words were used in two experiments, with one experiment indicating impairment 

(Bowler, Gardiner, Grice, & Saavalainen, 2008), and the other indicating typical function 

(Bowler, et al., 1997).  One experiment used actions with results indicating impairment (Zalla, et 

al., 2010).  Similar to subjects with autism, subjects with Asperger’s syndrome had a high 

impairment rate for free recall of events, with six (75%) experiments indicating impairment 

(Crane, et al., 2009, 2011, 2012; Crane & Goddard, 2008; Goddard, et al., 2007; Tanweer, et al., 

2010), and two indicating typical function (Crane, et al., 2012).  Graphs comparing the total 

number of experiments measuring free recall to the number of these experiments indicating 

impairment in free recall in autism or Asperger’s syndrome are presented in Figure 6 (by age 

range; page 71) and Figure 7 (by item used in free recall; page 71). 

Recognition 

Experiments measuring recognition were found for all age ranges for subjects with 

autism.  However unlike free recall, which showed a trend for improvement with age, no trend 

was evident across the age ranges for recognition in subjects with autism: at 5 to 10 years, 5 of 5 

experiments indicated typical function (Bigham, et al., 2010; Hala, et al., 2005; Lind & Bowler, 

2009); at 10.1 to 15 years, two (33%) experiments indicated impairment (Boucher & Warrington, 

1976; Summers & Craik, 1994), and four indicated typical function (Farrant, et al., 1998; 

Henderson, et al., 2009; O’Shea, et al., 2005; Renner, et al., 2000); at 15.1 to 20 years, 4 of 4 

experiments indicated typical function (Bennetto, et al., 1996; Boucher, Bigham, Mayes, & 

Muskett, 2008; Toichi & Kamio, 2002); and at over 20 years, two (33%) experiments indicated 

impairment (Ameli, et al., 1988; Boucher, et al., 2008), and four indicated typical function 

(Bowler, et al., 2008; Gras Vincendon, Mottron, Salame, Bursztein, & Danion, 2007; Toichi, 

2008).  For subjects with Asperger’s syndrome, recognition experiments were found for two age 
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ranges: at 10.1 to 15 years, two experiments, one of which indicated impairment (Bowler, et al., 

2004), and the other typical function (Salmond, Ashburner, Connelly, Friston, Gadian, & Vargha 

Khadem, 2005); and at over 20 years, one (13%) experiment indicated impairment (Bowler, et al., 

2004), and seven indicated typical function (Bowler, et al., 2007; Bowler, Gardiner, & Grice, 

2000; Bowler, Gardiner, Grice, & Saavalainen, 2000; Lombardo, et al., 2007; Zalla, et al., 2010).  

The nature of the items used for recognition was limited compared to free recall.  Word, picture, 

and event items were used to test recognition in subjects with autism.  Words and pictures were 

the predominant items: words, with one (9%) experiment indicating impairment (Summers & 

Craik, 1994), and ten indicating typical function (Bennetto, et al., 1996; Bowler, et al., 2008; 

Farrant, et al., 1998; Hala, et al., 2005; Henderson, et al., 2009; Toichi, 2008; Toichi & Kamio, 

2002); and pictures, with three (33%) experiments indicating impairment (Ameli, et al., 1988; 

Boucher, et al., 2008; Boucher & Warrington, 1976), and six indicating typical function 

(Bennetto, et al., 1996; Bigham, et al., 2010; Boucher, et al., 2008; Gras Vincendon, et al., 2007; 

Lind & Bowler, 2009; Renner, et al., 2000).  One experiment (O’Shea, et al., 2005) used events 

with results indicating typical performance.  Words were the predominant item used to test 

recognition in subjects with Asperger’s syndrome, with two (25%) experiments indicating 

impairment (Bowler, et al., 2004), and six indicating typical function (Bowler, et al., 2007; 

Bowler, Gardiner, & Grice, 2000; Bowler, Gardiner, Grice, & Saavalainen, 2000; Lombardo, et 

al., 2007).  Action items were used in one experiment (Zalla, et al., 2010), with results indicating 

typical function.  The Rivermead Behavioral Memory Test (Wilson, Cockburn, & Baddeley, 

1991) was also used in one experiment (Salmond, et al., 2005) to test recognition in subjects with 

Asperger’s syndrome, with results indicating typical function.  Graphs comparing the total 

number of experiments measuring recognition to the number of these experiments indicating 
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impairment in recognition in autism or Asperger’s syndrome are presented in Figure 8 (by age 

range; page 72) and Figure 9 (by item used in recognition; page 72). 

Serial Position Effect 

Typical function for serial position effect is indicated by superior recall for items at the 

beginning (primacy effect) and end (recency effect) of a list in a test of free recall.  Of the six 

experiments measuring serial position effect, five tested this phenomenon in subjects with autism 

and one in subjects with Asperger’s syndrome.  For subjects with autism, experiments were found 

in two age ranges.  In the 10.1 to 15 years age range, two (66%) experiments indicated 

impairment, both showing reduced primacy effect but one showing typical recency effect 

(Renner, et al., 2000) and the other superior recency effect (Boucher, 1981a).  One experiment in 

the 10.1 to 15 year age range indicated typical serial position effect (Maister & Plaisted-Grant, 

2011).  In the over 20 years age range, 2 of 2 experiments indicated typical function (Toichi, 

2008; Toichi & Kamio, 2003).  For subjects with Asperger’s syndrome, the only experiment 

measuring serial position effect was found for subjects over 20 years of age, with results 

indicating typical function (Bowler, Gardiner, Grice, & Saavalainen, 2000).  A graph comparing 

the total number of experiments measuring serial position effect to the number of these 

experiments indicating impairment in serial position effect in autism or Asperger’s syndrome is 

presented in Figure 10 (page 73). 

Memory Organization 

Within the context of this thesis, experiments measuring memory organization were 

considered as any recall or recognition procedure that encouraged the use of some form of 

memory structure.  In general, this took two approaches: (1) comparison of recall or recognition 

for lists of contrasting items, such as concrete to abstract words, or emotional to neutral events; or 

(2) use of a level-of-processing approach in the learn phase of a recognition procedure.  For 
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subjects with autism, experiments measuring memory organization were found in three age 

ranges: at 10.1 to 15 years, two (67%) experiments indicated impairment (Maister & Plaisted-

Grant, 2011; Tager-Flusberg, 1991), and one indicated typical function (Henderson, et al., 2009); 

at 15.1 to 20 years, one experiment indicated impairment (Toichi & Kamio, 2002); and at over 20 

years, four (57%) experiments indicated impairment (Bowler, et al., 2008; Toichi, 2008; Toichi & 

Kamio, 2003), and three typical function (Ameli, et al., 1988; Bowler, et al., 2008; Toichi, 2008).  

For the seven (64%) experiments indicating impairment or atypical function in subjects with 

autism: two did not find better recall for related than unrelated words (Bowler, et al., 2008; Tager-

Flusberg, 1991); two did not find better recall for concrete than abstract words (Toichi, 2008; 

Toichi & Kamio 2003); two did not show a level-of-processing effect on recognition (Toichi, 

2008; Toichi & Kamio 2002); and one found that the subjects with autism recalled words in closer 

order to presentation compared to the matched control subjects (Maister & Plaisted-Grant, 2011).  

For the four experiments indicating typical function: one found better recognition for concrete 

than abstract pictures (Ameli, et al., 1988); one found better recognition for related than unrelated 

words (Bowler, et al., 2008); and two showed a level-of-processing effect on recognition 

(Henderson, et al., 2009; Toichi, 2008).  Of particular interest for subjects with autism was that 

better recall was not shown for related versus unrelated words (Bowler, et al., 2008; Tager-

Flusberg, 1991) and concrete versus abstract words (Toichi, 2008; Toichi & Kamio 2003), but 

better recognition was shown for related versus unrelated words (Bowler, et al., 2008) and 

concrete versus abstract pictures (Ameli, et al., 1988).  Thus the subjects with autism show 

atypical function on recall but not on recognition.  For subjects with Asperger’s syndrome, 

experiments measuring memory organization were only found in the over 20 years age range, for 

which five (36%) experiments indicated impairment (Bowler, et al., 1997; Crane, et al., 2009; 

Crane & Goddard; 2008; Goddard, et al., 2007; Tanweer, et al., 2010); and nine indicated typical 
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function (Bowler, et al., 2007; Bowler, Gardiner, & Grice, 2000; Bowler, Gardiner, Grice, & 

Saavalainen, 2000; Crane, et al., 2011, 2012; Lombardo, et al., 2007).  For the five (36%) 

experiments indicating impairment or atypical function in the subjects with Asperger’s syndrome: 

one found less recall for emotional than neutral events (Goddard et al., 2007); one found that goal 

orientation of events did not enhance recall (Crane et al., 2009); one did not find better recall for 

related than unrelated words (Bowler et al., 1997); one found a deficit in recall of early childhood 

events compared to the matched control subjects (Tanweer, et al., 2010); and one found a linear 

recall pattern across childhood and adolescent periods, compared to an upwardly sloping pattern 

for matched control subjects (Crane & Goddard, 2008).  For the nine experiments indicating 

typical function: one found better recognition for low frequency words (Bowler, Gardiner, & 

Grice, 2000); one found both a pattern of false recall and false recognition similar to control 

subjects (Bowler, Gardiner, Grice, & Saavalainen, 2000); one found reduced recognition in a 

divided attention condition (Bowler, et al., 2007); one found enhanced recognition in a repeated 

learn phase condition (Bowler, et al., 2007); one showed a level-of-processing effect on 

recognition (Lombardo, et al., 2007); one found typical recall patterns for events that are 

emotional versus neutral (Crane, et al., 2011); one found typical recall pattern for items contrasted 

for frequency and imageability (Crane, et al., 2012); and finally, one found typical recall pattern 

for items contrasted on odour, touch and sound (Crane, et al., 2012).  An interesting pattern was 

also found in comparing the nature of items used in the free recall and recognition experiments 

measuring memory organization for subjects with autism and Asperger’s syndrome.  For subjects 

with autism, items were limited to words (10 experiments) and pictures (1 experiment).  For 

subjects with Asperger’s syndrome, there was an even mix of words and events (7 experiments 

each).  A graph comparing the total number of experiments measuring memory organization to 
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the number of these experiments indicating impairment in memory organization in autism or 

Asperger’s syndrome is presented in Figure 11 (page 73). 

Remember-Know 

The traditional remember-know recognition procedure is described by Tulving (1985a), 

as a means by which to experimentally separate the operation of episodic (remember) memory 

and semantic (know) memory.  For the remember-know experiments found in this scoping 

review, the ratios of remember to know responses for subjects with autism and Asperger’s 

syndrome were compared to that of the matched control subjects.  Seven experiments were found 

measuring this phenomenon with all involving subjects over 20 years of age.  Only one 

experiment involved subjects with autism.  This experiment (Lind & Bowler, 2010) involved 

recall of personally experienced events and although the patterns of remember to know responses 

were comparable to that of the matched control subjects, the subjects with autism were found to 

recall significantly fewer personal events. Within the context of this scoping review, this 

experiment was considered to indicate typical functioning for remember to know responses.  Six 

experiments involved subjects with Asperger’s syndrome, all indicating impairment (Bowler, et 

al., 2007; Bowler, Gardiner, & Grice, 2000; Bowler, Gardiner, Grice, & Saavalainen, 2000; 

Tanweer, et al., 2010).  Five of these experiments (Bowler, et al., 2007; Bowler, Gardiner, & 

Grice, 2000; Bowler, Gardiner, Grice, & Saavalainen, 2000) involved word recognition, all 

finding that the subjects with Asperger’s syndrome had fewer remember to know responses than 

that of the matched control subjects.  The other experiment (Tanweer, et al., 2010) involved recall 

of personally experienced events and again found fewer remember to know responses for the 

subjects with Asperger’s syndrome.  A graph comparing the total number of experiments 

measuring remember-know responses to the number of these experiments indicating impairment 
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in remember-know responses in autism or Asperger’s syndrome is presented in Figure 12 (page 

74). 

Enactment Effect 

Enactment effect refers to enhanced memory performance for self-performed actions over 

actions one witnessed another person perform (Baker-Ward, et al., 1990).  Eight experiments 

measuring enactment effect were found, six for subjects with autism and two for subjects with 

Asperger’s syndrome.  Two approaches were taken in these experiments: (1) subjects participated 

along with a peer or the experimenter in a staged event; or (2) subjects took turns with the 

experimenter in presenting items in the learning phase of a recognition test.  For subjects with 

autism, experiments measuring enactment effect were found in three age ranges: at 5 to 10.1 

years, one experiment indicated typical function (Lind & Bowler, 2009); at 10.1 to 15 years, three 

(75%) experiments indicated impairment (Farrant, et al., 1998; Millward et al., 2000; Russell & 

Jarrold, 1999), and one indicated typical function (Williams & Happe, 2009); and at over 20 

years, one experiment indicated impairment (Russell & Jarrold, 1999).  Of particular interest were 

the following conflicting findings for subjects with autism: for word or picture recognition, one 

experiment (Lind & Bowler, 2009) with subjects of mean age 9.3 years showed enactment effect, 

while another experiment (Farrant, et al., 1998) with subjects of mean age 12.6 years did not; for 

cards placed on a board game, one experiment (Williams & Happe, 2009) with subjects of mean 

age 12.4 years showed enactment, while another experiment (Russell & Jarrold, 1999) of mean 

age 13.2 did not; and for activities participated in with another, one experiment (Millward, et al., 

2000) with subjects of mean age 13.1 years showed no enactment, while another experiment 

(Hare, et al., 2007) of mean age 27.7 (both subject groups had similar mean verbal age at 6.3 and 

6.1 respectively) showed similar recall for both self and other performed activities.  For subjects 

with Asperger’s syndrome, the same group of subjects of over 20 years of age was tested for 
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enactment effect on both recall and recognition of self and other performed actions (Zalla, et al., 

2010).  Results indicated impaired enactment effect on recall, but typical enactment effect on 

recognition.  A graph comparing the total number of experiments measuring enactment effect to 

the number of these experiments indicating impairment in enactment effect in autism or 

Asperger’s syndrome is presented in Figure 13 (page 74). 

Self-reference Effect 

Self-reference effect refers to an enhanced memory performance for items that are self-

relevant (Rogers, et al., 1977).  Four experiments were found to measure self-reference effect.  

Three experiments involved subjects with autism: at 10.1 to 15 years, two experiments, one 

indicating impairment (Henderson, et al., 2009), and the other indicating typical function 

(Williams & Happe, 2009); and at over 20 years, one experiment indicating impairment (Toichi, 

2008).  The two experiments (Henderson, et al., 2009; Toichi, 2008) indicating impairment in 

subject with autism involved word recognition where some of the words were of self-relevant 

nature.  In neither experiment did the subjects with autism show better recognition for self-

relevant words.  The experiment (Williams & Happe, 2009) indicating typical self-reference 

effect involved a board game in which the subject and experimenter took turns placing cards on 

the board.  The subjects with autism demonstrated self-reference effect in this experiment by 

showing better recall for cards they had placed on the board compared to cards placed by the 

experimenter.  Only one experiment measured self-reference effect in subjects with Asperger’s 

syndrome and involved subjects over 20 years of age.  This experiment (Lombardo, et al., 2007) 

was similar to the word recognition experiments (Henderson, et al., 2009; Toichi, 2008) used to 

measure this phenomenon in subjects with autism.  However, in this experiment (Lombardo, et 

al., 2007), the subjects with Asperger’s syndrome demonstrated typical self-reference effect by 

showing better recognition for the self-relevant words.  A graph comparing the total number of 
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experiments measuring self-reference effect to the number of these experiments indicating 

impairment in self-reference effect in autism or Asperger’s syndrome is presented in Figure 14 

(page 75). 

Source Context 

Seven experiments were found to measure memory performance for contextually related 

source information.  Five experiments involved subjects with autism and included all age ranges: 

5 to 10 years, one experiment indicated impairment (Bigham, et al., 2010); at 10.1 to 15 years, 

one experiment indicated impairment (O’Shea, et al., 2005); at 15.1 to 20 years, one experiment 

indicated impairment (Bennetto, et al., 1996); and at over 20 years, one experiment indicated 

impairment (Bowler, et al., 2008), and one indicated typical function (Bowler, et al., 2008).  

These five experiments were of diverse procedure.  One experiment (O’Shea, et al., 2005) 

involved recall of a video-taped narrated story with impairment in recall for contextually related 

source noted by the paucity of recall for facial features of the narrator.  The second experiment 

(Bigham, et al., 2010) involved recall of actions associated with pictures, with impairment in 

recall for contextually related source noted by poor recall of the actions associated with the 

pictures recognized.  The third experiment (Bennetto, et al., 1996) used the California Verbal 

Learning Test (Delis, et al., 1986) and found that subjects with autism failed on multiple recall 

tests to use the context of the current list to constrain responses.  The final two experiments 

(Bowler, et al., 2008) involved word recognition for which contextually related source was 

provided by associating either a related or unrelated word with each word on the list.  Presence of 

the related word was found to improve recognition (typical function) but not recall (impairment).  

For subjects with Asperger syndrome, one experiment (Bowler, et al., 2004) was used in two age 

ranges, 10.1 to 15 years and over 20 years, to measure recognition for contextually related source.  

In this word recognition test, contextually related source was provided by randomly altering the 
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presentation of the words, visually by displaying the word at either the top or bottom of a 

computer screen, or auditorily by delivering the word in either a male or female voice.  The 

subjects with Asperger’s syndrome in both age ranges showed impairment compared to the 

matched control subjects in both word recognition and in the ability to identify the source of the 

word presentation.  A graph comparing the total number of experiments measuring memory 

performance for contextually related source to the number of these experiments indicating 

impairment in this measure in autism or Asperger’s syndrome is presented in Figure 15 (page 75). 

Source Monitoring   

Source monitoring refers to the ability to identify the origin of a memory.  This involves 

identifying for an action, if one performed it or someone else performed it, or if one performed it 

or just imagined performing it.  Ten experiments were found to measure source monitoring 

ability.  Nine experiments involved subjects with autism and included three age ranges: at 5 to 10 

years, 4 of 4 experiments indicated impairment (Hala, et al., 2005; Lind & Bowler, 2009); at 10 .1 

to 15 years, two (50%) experiments indicated impairment (Russell & Jarrold, 1999), and two 

indicated typical function (Farrant, et al., 1998; Williams & Happe, 2009); and over 20 years of 

age, one experiment indicated impairment (Lind & Bowler, 2010).  Seven experiments indicated 

impairment in source monitoring ability in subjects with autism.  A series of word recognition 

experiments (Hala, et al., 2005) measured self-other monitoring (subject and experimenter taking 

turns saying words), external monitoring (two experimenters taking turns saying words), and 

internal monitoring (subject saying word aloud or thinking about word), and found impairment in 

all three forms of source monitoring.  Another experiment (Lind & Bowler, 2009) involved 

picture recognition, in which the subject and experimenter took turns picking up and naming 

picture cards.  This experiment found that the subjects with autism were not as able as the 

matched control subjects in identifying who presented each picture card.  Two experiments 
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(Russell & Jarrold, 1999) involved a board game in which the subject and experimenter took turns 

placing cards on a board, after which the subject was asked to recall who placed each card.  Both 

experiments found that the subjects with autism were not as able as the matched control subjects 

in identifying who placed each card.  The final experiment (Lind & Bowler, 2010) involved recall 

of personally experienced events.  In this experiment the subject was asked, for each event 

remembered, if they remembered the event as a participant or observer.  Impairment was noted for 

the frequency for which the subject took the perspective of observer.  Two experiments indicated 

typical source monitoring ability in subjects with autism.  One experiment (Williams & Happe, 

2009) was similar to the board game experiment (Russell & Jarrold, 1999) in which the subject 

and experimenter took turns placing cards on a board.  Both experiments involved subjects of the 

same age range, 10 to 15.1 years.  However, in this experiment (Williams & Happe, 2009) the 

subjects with autism showed similar ability to the matched control subjects in identifying who 

placed each card.  The other experiment (Farrant, et al., 1998) was similar to the word recognition 

experiment measuring self-other monitoring ability (Hala, et al., 2005), but involved an older age 

range of subjects, 10.1 to 15 years compared to 5 to 10.1 years.  Subjects with autism in this 

experiment (Farrant, et al., 1998) showed similar ability to the control subjects in identifying who 

presented each word.  Only one experiment (Zalla, et al., 2010) measured source monitoring 

ability for subjects with Asperger’s syndrome, involving subjects in the over 20 years age range.  

This experiment involved a list of actions, some performed by the subject and some by the 

experimenter, after which the subject was asked to recall who performed each action.  The 

subjects with Asperger’s syndrome showed similar ability to the matched control subjects in 

identifying who performed each action.  A graph comparing the total number of experiments 

measuring source monitoring ability to the number of these experiments indicating impairment in 

source monitoring ability in autism or Asperger’s syndrome is presented in Figure 16 (page 76). 
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Summary of Episodic Memory Function 

Figure 17 presents the summary of specific memory measures found within the studies 

included in the scoping review.  Nine areas of memory were measured: free recall; recognition; 

serial position; organization; remember-know; enactment; self-reference; source context; and 

source monitoring.  Within the Discussion chapter of this thesis, these findings are translated into 

a profile of episodic memory function for individuals with autism or Asperger’s syndrome.  As 

well, within the Discussion chapter, gaps in the existing literature on episodic memory function in 

autism and Asperger’s syndrome are highlighted and suggestions are made for key areas of 

measure for future studies. 
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Figure 1: Diagnostic Scheme Distribution 

 
Distribution of diagnostic schemes used by the studies (47 studies in total). 
 
 
Figure 2: Diagnosis and Age Distributions 

  

Number of subject groups by diagnosis (60 
subject groups in total). 

Number of subject groups by age range (60 
subject groups in total). 

 
 
Figure 3: Age Distribution by Diagnosis 

 
Number of subject groups within each age range by diagnosis (60 subject groups in total). 
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Figure 4: Episodic Memory Measures 

 
Number of experiments measuring each specific area of episodic memory function (70 
experiments in total). 
 
 
Figure 5: Item Distribution for Recall and Recognition Memory Measures 

  

Other includes Pictures and Tests. Distribution 
of number of recall experiments by item used 
for recall (41 recall experiments in total). 

Other includes Events, Actions and Tests.  
Distribution of number of recognition 
experiments by item used for recognition (31 
recogntion experiments in total). 
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Figure 6: Recall Memory Function by Age Range 

 
Total number of experiments measuring free recall to number of experiments measuring free 
recall indicating impairment (41 experiments measuring free recall in total). 
 
 
Figure 7: Recall Memory Function by Item 

 
Total number of experiments measuring free recall by item used to number of experiments 
measuring free recall indicating impairment for that item. 
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Figure 8: Recognition Memory Function by Age Range 

 
Total number of experiments measuring recognition to number of experiments measuring 
recognition indicating impairment (31 experiments measuring recognition in total). 
 
 
Figure 9: Recognition Memory Function by Item 

 
Total number of experiments measuring recognition by item used to number of experiments 
measuring recogniton indicating impairment for that item. 
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Figure 10: Serial Position Effect Function by Age Range 

 
Total number of experiments measuring serial position effect to number of experiments 
measuring serial position effect indicating impairment (6 experiments measuring serial position 
effect in total). 
 
 
Figure 11: Memory Organization Function by Age Range 

 
Total number of experiments measuring memory organization to number of experiments 
measuring memory organization indicating impairment (25 experiments measuring memory 
organization in total). 
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Figure 12: Remember-Know Response Function by Age Range 

 
Total number of experiments measuring remember-know responses to number of experiments 
measuring remember-know responses indicating impairment (7 experiments measuring 
remember-know responses in total). 
 
 
Figure 13: Enactment Effect Function by Age Range 

 
Total number of experiments measuring enactment effect to number of experiments measuring 
enactment effect indicating impairment (8 experiments measuring enactment effect in total). 
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Figure 14: Self-reference Effect Function by Age Range 

 
Total number of experiments measuring self-reference effect to number of experiments 
measuring self-reference effect indicating impairment (4 experiments measuring self-reference 
effect in total). 
 
 
Figure 15: Memory Performance for Contextually Related Source by Age Range 

 

Total number of experiments measuring memory performance for contextually related source 
information to number of experiments measuring memory performance for contextually related 
source information indicating impairment (7 experiments measuring memory performance for 
contextually related source information in total). 
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Figure 16: Source Monitoring Ability by Age Range 

 
Total number of experiments measuring source monitoring ability to number of experiments 
measuring source monitoring ability indicating impairment (10 experiments measuring source 
monitoring ability in total). 
 
 
Figure 17: Memory Measures for Individuals with Autism or Asperger’s syndrome 

 
Total number of experiments for each area of memory measure to number of experiments 
showing impairment for each area of memory measure. 
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Table 9: Episodic Search Term Studies 
Author Year Primary Measure Other Measures 
Ameli, et al. 1988 Recognition Organization 
Boucher 1981a Recall Serial Position 
Boucher, et al. 2008 Recognition  
Boucher & Warrington 1976 Recall & Recognition  
Bowler, et al. 1997 Recall Organization 
Minshew & Goldstein 1993 Recall  
Mottron, et al. 1998 Recall  
Renner, et al. 2000 Recall & Recognition Serial Position 
Salmond, et al. 2005 Recognition  
Summers & Craik 1994 Recall & Recognition  
Tager-Flusberg 1991 Recall Organization 
Toichi & Kamio 2002 Recognition Organization 

Tocihi & Kamio 2003a Recall Organization & 
Serial Position 

 

Table 10: Autobiographic Search Term Studies 
Author Year Primary Measure Other Measures 
Boucher 1981b Recall Enactment 
Boucher & Lewis 1989 Recall  
Bruck, et al. 2007 Recall  
Crane & Goddard 2008 Recall Organization 
Crane, et al. 2009 Recall Organization 
Crane, et al. 2011 Recall Organization 
Crane, et al. 2012 Recall Organization 
Goddard, et al. 2007 Recall Organization 
Hare, et al. 2007 Recall Enactment 
Millward, et al. 2000 Recall Enactment 
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Table 11: Autonoetic Search Term Studies 
Author Year Primary Measure Other Measures 

Bowler, et al. 2007 Recognition Organization & 
Remember-Know 

Bowler, Gardiner & Grice 2000 Recognition Organization & 
Remember-Know 

Bowler, Gardiner, Grice, & 
Saavalainen  2000 Recall & Recognition 

Organization, 
Remember-Know & 
Serial Position 

Lind & Bowler 2010 Recall Remember-Know 

Tanweer, et al. 2010 Recall Organization & 
Remember-Know 

 

Table 12: Source Search Term Studies 
Author Year Primary Measure Other Measures 

Bennetto, et al. 1996 Recognition Contextual Support & 
Temporal 

Bigham, et al. 2010 Recall & Recognition Contextual Support & 
Temporal 

Bowler, et al. 2008 Recognition Organization &  
Contextual Support 

Bowler, et al. 2004 Recognition Contextual Support 

Farrant, et al. 1998 Recognition Enactment &  
Source Monitoring 

Hala, et al. 2005 Recognition Source Monitoring 

Lind & Bowler 2009 Recognition Enactment &  
Source Monitoring 

O’Shea, et al. 2005 Recall & Recognition Contextual Support 

Russell & Jarrold 1999 Recall Enactment &  
Source Monitoring 

Williams & Happe 2009 Recall 
Enactment, Self-
Reference & 
Source Monitoring 

Zalla, et al. 2010 Recall & Recognition Enactment &  
Source Monitoring 
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Table 13: Self Search Term Studies 
Author Year Primary Measure Other Measures 
Henderson, Zahko, Kojkowski, et 
al. 2009 Recognition Organization & 

Self-Reference 
Lombardo, Barnes, Wheelwright, et 
al. 2007 Recognition Organization & 

Self-Reference 

Toichi 2008 Recall & Recognition 
Organization, 
Self-Reference &  
Serial Position 

 

Table 14: Temporal Search Term Studies 
Author Year Primary Measure Other Measures 
Gras Vincendon, et al. 2007 Recogntion Temporal 

Maister & Plaisted-Grant 2011 Recall Organization, Serial 
Position & Temporal 

Martin, et al. 2010 Recall Temporal 
Szelag, et al. 2004 Recall Temporal 

Wallace & Happe 2008 Recall Temporal 
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CHAPTER 5 

DISCUSSION AND CONCLUSIONS 

The previous chapter described in detail for the 47 studies included in this scoping 

review, the subject groups, the experiments measuring episodic memory, and the findings from 

the experiments measuring episodic memory.  This chapter begins by translating the findings 

from these experiments into a preliminary profile of episodic memory function for individuals 

with autism or Asperger’s syndrome.  The term preliminary is used to describe the profile as an 

insufficient number of studies were uncovered by this scoping review to fully define the episodic 

memory profiles for these populations.  These preliminary profiles were then used as the basis to 

identify and highlight gaps in the existing literature for which future research is needed to better 

define these profiles.  A discussion follows on the scoping review method used in this thesis and 

its implications for mapping of the episodic memory profiles to the defining characteristics of 

autism and the cognitive theories of autism.  A single implication for teaching practice is 

discussed, and the chapter concludes with a reflection on the fulfillment of the purpose of the 

thesis. 

Profile of Episodic Memory in Autism and Asperger’s Syndrome 

Chapter four detailed the experimental findings (impairment, atypical, typical) by age 

range and diagnosis for each of the nine areas of memory measured: recall; recognition; serial 

position; memory organization; enactment; self-reference; source context; and source monitoring.  

This section analyzes these finding for trends within each area of memory measured to translate 

these findings into a preliminary profile of episodic memory function for autism (Table 15) and 

Asperger’s syndrome (Table 16). 
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Table 15: Preliminary Profile of Episodic Memory for Individuals with Autism 
Memory Area Function Note 
Recall I function improves with age but is still impaired over 20 years  

Serial Position ? inconclusive; 2 of 5 experiments indicated atypical pattern 
but unimpaired level of recall 

Organization ? 
5 to 20 years, insufficient number of experiments (4) 
over 20 years, inconclusive as 4 of 4 experiments indicated 
atypical pattern but unimpaired level of recall  

Remember-Know ? insufficient number of experiments (1) 

Enactment I 10.1 to 15 years, 3 of 4 experiments indicated no enactment 
effect 

Self-Reference ? insufficient number of experiments (3) 
Source Context I all age ranges, 4 of 5 experiments indicated impairment 
Source Monitoring I 5 to 15 years, 6 of 8 experiments indicated impairment 
I = impairment; ? = findings inconclusive.  
 
 
Table 16: Preliminary Profile of Episodic Memory for Individuals with Asperger’s syndrome 
Memory Area Function Note 

Recall I over 20 years, 8 of 11 experiments indicated impairment  
Serial Position ? insufficient number of experiments (1) 

Organization I over 20 years, 4 of 5 experiments indicated atypical pattern 
and impaired level of recall 

Remember-Know I over 20 years, 6 of 6 experiments indicated impairment 
Enactment ? insufficient number of experiments (2) 
Self-Reference ? insufficient number of experiments (1) 
Source Context ? insufficient number of experiments (2) 
Source Monitoring ? insufficient number of experiments (1) 
I = impairment; ? = findings inconclusive. 
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Free Recall 

Tulving (1985a) associated free recall with episodic memory as free recall depends 

heavily on the availability of episodic trace information formed during the presentation of items 

on a list.  Hence, free recall experiments on their own are measures of episodic memory function.  

Forty-one experiments measured free recall, 30 for subjects with autism, and 11 for subjects with 

Asperger’s syndrome.  Impairment was found in 18 of 30 (60%) free recall experiments for 

subjects with autism, and 8 of 11 (73%) free recall experiments for subjects with Asperger’s 

syndrome.  Free recall experiments were found in all but the 15.1 to 20 year age range for subjects 

with autism, with the percentage of these experiments showing impairment getting smaller as age 

increased, thus showing a trend for improved episodic memory function with age in the subjects 

with autism.  Free recall experiments were only found in the over 20 years age range for subjects 

with Asperger’s syndrome.  Thus, if free recall is considered a measure of overall episodic 

memory function, results of this scoping review show: for individuals with autism, impairment in 

episodic memory function from childhood through adulthood, but with function improving with 

age; and for individuals with Asperger’s syndrome, impairment in adulthood, with no results 

found for childhood.  

Of particular interest are the high impairment levels for free recall experiments using time 

and event items.  Time items were only used in experiments involving subjects with autism, with 

4 of 5 (80%) experiments (Boucher, et al., 2008; Martin, et al., 2010; Szelag, et al., 2004) 

indicating impairment.  Results of these experiments show that compared to matched control 

subjects, the subjects with autism were not as able to estimate time durations.  Even though these 

experiments only involved the recall of time durations, they still can be seen as measuring the 

relationship between temporal cognition and episodic memory function.  Event items were used in 

experiments involving both subjects with autism and subjects with Asperger’s syndrome.  For 
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subjects with autism, 6 of 7 (86%) experiments (Boucher, 1981b; Boucher & Lewis, 1989; Bruck, 

et al., 2007; Lind & Bowler, 2010; Millward, et al., 2000; O’Shea, et al., 2005) indicated 

impairment, and for subjects with Asperger’s syndrome, 6 of 8 (75%) experiments (Crane, et al., 

2009, 2011, 2012; Crane & Goddard, 2008; Goddard, et al., 2007; Tanweer, et al., 2010) indicated 

impairment.  It is interesting to contrast these high levels of impairment for free recall of events to 

the low levels of impairment for free recall for words, for which in subjects with autism 3 of 10 

(30%) experiments (Boucher & Warrington, 1976; Bowler, et al., 2008; Mottron, et al., 1998) 

indicated impairment, and in subjects with Asperger’s syndrome 1 of 2 (50%) experiments 

(Bowler, Gardiner, Grice, & Saavalainen, 2000) indicated impairment.  As events are of more 

personal nature than words, and typically require self-involvement, a higher level of impairment 

for free recall of events compared to words speaks to the impact the concept of self has on 

episodic memory function for individuals with autism or Asperger’s syndrome. 

Recognition  

Recognition involves an awareness one has when they are presented an item that they 

have previously been presented.  This awareness can be one of recollection (remembering) or 

familiarity (knowing).  Recognition experiments on their own are not measures of episodic 

memory function until the remember-know procedure is added.  Thirty-one experiments measured 

recognition, 21 for subjects with autism, and 10 for subjects with Asperger’s syndrome.  

Impairment was only found in 4 of 21 (19%) recognition experiments (Ameli, et al., 1988; 

Boucher, et al., 2008; Boucher & Warrington, 1976; Summers & Craik, 1994) for subjects with 

autism, and 2 of 10 (20%) recognition experiments (Bowler, et at., 2004) for subjects with 

Asperger’s syndrome.  As recognition experiments are not considered on their own to be 

measures of episodic memory function, these results do not have a significant impact on the 

profile of episodic memory being produced by this scoping review.  However, of interest to note 
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is the small number of recognition experiments using time or event items compared with that of 

free recall.  For free recall, 37% of experiments used event items and 12% used time items, 

whereas for recognition, only 3% of experiments used event items and no experiments used time 

items.  As higher levels of impairment in free recall were found for event and time items, it is 

possible that had more recognition experiments using event or time items been found, more 

impairment in recognition would have been found; a finding that would speak to the impact 

temporal cognition (time) and concept of self (events) has on episodic memory function for 

individuals with autism or Asperger’s syndrome. 

Serial Position Effect 

Serial position effect states that for free recall of lists of unrelated items, best recall occurs 

for items at the beginning of the list (primacy effect) followed by items at the end of the list 

(recency effect).  Experiments measuring serial position effect are free recall experiments for 

which results are presented for each of the three distinct ranges of the list, beginning of the list 

(first few items presented), middle of the list, and end of the list (last few items presented).  With 

experiments measuring serial position effect, overall deficits in free recall are an indication of 

impaired episodic memory function, whereas differences in the typical pattern of recall, as stated 

by the serial position effect, are an indication of atypical (but possibly not impaired) episodic 

memory function.  Six experiments measured serial position effect, five in subjects with autism, 

and one in subjects with Asperger’s syndrome.  An atypical pattern of recall was found in 2 of 5 

(40%) experiments (Boucher, 1981a; Renner, et al., 2000) measuring serial position effect in 

subjects with autism, both of these in the 10 to 15.1 year age range.  The one experiment (Bowler, 

Gardiner, Grice, & Saavalainen, 2000) measuring serial position effect in subjects with 

Asperger’s syndrome indicated typical function.  All six experiments measuring serial position 

effect found typical performance in free recall as compared to matched control subjects.  Thus 
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typical episodic memory function was found even in the two experiments (Boucher, 1981a; 

Renner, et al., 2000) finding atypical serial position effect. 

It is difficult to draw any conclusions in regard to the profile of episodic memory function 

in individuals with autism or Asperger’s syndrome from these results.  First, only six experiments 

were found measuring this phenomenon.  Of these six experiments, only one involved subjects 

with Asperger’s syndrome, and the five experiments involving subjects with autism were 

distributed across two age ranges with three experiments in the 10.1 to 15 year age range, and two 

experiments in the over 20 year age range.  Second, for the few experiments found, overall results 

are not overwhelmingly indicative of atypical function.   

Memory Organization 

Within the context of this thesis, experiments measuring memory organization were 

considered as recall or recognition procedures that encouraged the use of some form of memory 

structure.  For the studies included in this scoping review this involved: (1) use of contrasting 

item lists (concrete versus abstract words, related versus unrelated words); (2) recognition 

procedures incorporating a level-of-processing (semantic versus phonological versus graphic) 

approach in the learning phase; and (3) recall of personal events of contrasting nature (emotional 

versus neutral).  Similar to experiments measuring serial position effect, experiments involving 

memory organization tested for atypical episodic memory function through examination of 

differences in recall or recognition patterns for subjects with autism or Asperger’s syndrome 

compared to matched control subjects.  Twenty-five experiments measured memory organization, 

11 in subjects with autism, and 14 in subjects with Asperger’s syndrome.  Atypical pattern was 

found in 7 of 11 (64%) experiments measuring memory organization in subjects with autism 

across three age ranges, 10.1 to 15 years, 15.1 to 20 years, and over 20 years.  Atypical pattern 
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was found in 5 of 14 (36%) experiments measuring memory organization in subjects with 

Asperger’s syndrome; all in the over 20 years age range.   

For subjects with autism, the most prevalent area of atypical function in memory 

organization was free recall for lists of contrasting words, with two experiments (Bowler, et al., 

2008; Tager-Flusberg, 1991) indicating lack of better recall for related than unrelated words, and 

two experiments (Toichi, 2008; Toichi & Kamio, 2003) indicating lack of better recall for 

concrete than abstract words.  However, in all four experiments subjects with autism showed 

typical free recall performance, indicating no impairment in episodic memory function.  Four of 

the 11 experiments involved recognition procedures that incorporated a level-of-processing 

approach; two experiments (Toichi, 2008; Toichi & Kamio, 2002) indicating a lack of level-of-

processing effect, and two experiments (Henderson, et al., 2009; Toichi, 2008) indicating a typical 

level-of-processing effect.  Based on these inconclusive findings, and on an insufficient number 

of experiments in all but the over 20 year age range, it is difficult to draw any conclusions in 

regard to the episodic memory profile for individuals with autism. 

For subjects with Asperger’s syndrome, 4 of 5 (80%) experiments indicating atypical 

function involved recall of personal events; one found less recall for emotional than neutral items 

(Goddard, et al., 2007), one found goal orientation of events did not enhance recall (Crane, et al., 

2009), and two found atypical pattern of recall across childhood and adolescent ranges (Crane & 

Goddard, 2008; Tanweer, et al., 2010).  The nine experiments indicating typical performance in 

memory organization were of diverse procedure, thus these experiments were not examined for 

trends.  One conclusion that can be drawn from these findings is that unlike their typical matched 

control subjects, subjects with Asperger’s syndrome do not have enhanced recall for events that 

are of emotional or goal orientation nature.  As goals and emotions have a strong basis in the 
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concept of self, these results speak to the impact concept of self has on episodic memory function 

for individuals with autism or Asperger’s syndrome.  

Remember-Know 

Tulving (1985a) describes the traditional remember-know recognition procedure as a 

means by which to experimentally separate the operation of episodic (remember) and semantic 

(know) memory.  As such, experiments measuring remember-know responses are direct measures 

of episodic memory function.  Seven experiments measured remember-know responses, one in 

subjects with autism, and six in subjects with Asperger’s syndrome; all involving subjects over 20 

years of age.  Typical pattern (more remember than know responses) was found in the one 

experiment (Lind & Bowler, 2010) measuring remember-know responses in subjects with autism.  

However, this experiment involved recall of personally experienced events and although the 

subjects with autism indicated a sense of remembering the events more frequently than knowing, 

they recalled fewer events overall than their matched controls, indicating an impairment in 

episodic memory function.  Atypical pattern was found in all six experiments that measured 

remember-know responses in subjects with Asperger’s syndrome.  Five experiments (Bowler, et 

al., 2007; Bowler, Gardiner, & Grice, 2000; Bowler, Gardiner, Grice, & Saavalainen, 2000) 

involved word list recognition, and one experiment (Tanweer, et al., 2010) involved recall of 

personally experienced events.  The experiment involving recall of personally experienced events 

indicated both atypical pattern of remember-know responses and impaired recall performance 

(recalled fewer events than matched control subjects).  A clear trend of impairment in episodic 

memory function in subjects with Asperger’s syndrome emerged in the experiments measuring 

remember-know responses in this population. 
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Enactment Effect 

Enactment effect refers to enhanced memory performance for self performed actions over 

actions one witnessed another person perform (Baker-Ward, et al., 1990).  Whereas free recall 

experiments measure overall episodic memory function, experiments measuring enactment effect 

measure a specific area of episodic memory function.  Experiments measuring enactment effect 

are measuring the impact the concept of self has on episodic memory function.  Eight experiments 

measured enactment effect, six for subjects with autism, and two for subjects with Asperger’s 

syndrome.  Impairment was indicated in 4 of 6 (67%) experiments (Farrant, et al., 1998; 

Millward, et al., 2000; Russell & Jarrold, 1999) for subjects with autism, and 1 of 2 experiments 

(Zalla, et al., 2010) in subjects with Asperger’s syndrome.  The only trend emerging from these 

findings involved subjects with autism in the 10.1 to 15 year age range, with 3 of 4 (75%) 

experiments indicating no enactment effect in recall (Millward, et al., 2000; Russell & Jarrold, 

1999) or recognition (Farrant, et al., 1998) of actions or events participated in with another. 

Self-reference Effect 

Self-reference effect refers to enhanced memory performance for items of self-relevant 

nature (Rogers, et al., 1977).  Similar to experiments measuring enactment effect, experiments 

measuring self-reference effect are measuring the impact the concept of self has on episodic 

memory function.  Four experiments measured self-reference effect, three for subjects with 

autism, and one for subjects with Asperger’s syndrome.  With such a small number of 

experiments, it was not possible to draw any conclusions from the findings.  However, 2 of 2 

experiments (Henderson, et al., 2009; Toichi, 2008) involving subjects with autism found no self-

reference effect for recognition of self-relevant words (similar recognition for both self-relevant 

and non self-relevant words).  
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Source Context 

Source memory pertains to the context (who, when, where, how) under which a memory 

was acquired (Johnson, et al., 1993).  Seven experiments measured memory performance for 

contextually related source information, five for subjects with autism, and two for subjects with 

Asperger’s syndrome.  For subjects with autism, 4 of 5 (80%) experiments (Bennetto, et al., 1996; 

Bigham, et al., 2010; Bowler, et al., 2008; O’Shea, et al., 2005) indicated impairment, and for 

subjects with Asperger’s syndrome, 2 of 2 experiments (Bowler, et al., 2004) indicated 

impairment.  Even though the experimental procedures were diverse, for subjects with autism a 

trend for impairment was emerging.  For subjects with Asperger’s syndrome, with only two 

experiments, no conclusions can be drawn. 

Source Monitoring 

Source monitoring refers to the ability to identify the origin of a memory.  For a given 

action it involves someone identifying whether they or another person performed the action, or 

whether they performed the action or just imagined performing the action.  Experiments 

measuring source monitoring are of similar purpose to experiments measuring memory 

performance for contextually related source, as both are measures of source memory.  However, 

experiments measuring source monitoring ability are specifically targeting the who and how 

aspects of source memory.  Ten experiments measured source monitoring ability, nine for 

subjects with autism, and one for subjects with Asperger’s syndrome.  For subjects with autism, 7 

of 9 (78%) experiments indicated impairment in the ability to identify the source of an action (self 

or other; performed or imagined); three of these experiments involved word recognition (Hala, et 

al., 2005), one picture recognition (Lind & Bowler, 2009), two board games (Russell & Jarrold, 

1999), and one the recall of personally experienced events (Lind & Bowler, 2010).  Six of eight 

(75%) experiments measuring source monitoring in subjects with autism found impairment in 
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subjects between 5 and 15 years of age (4 experiments in each of the 5 to 10 year, and 10.1 to 15 

year age ranges).  These results provide evidence of an emerging trend for impairment in source 

monitoring in children and adolescents with autism.  Only one experiment was found to measure 

source monitoring in subjects with Asperger’s syndrome.  This experiment (Zalla, et al., 2010), 

which involved a list of actions, some performed by the subject and some by the experimenter, 

indicated similar performance to the matched control subjects.  With only one experiment, no 

conclusions can be drawn for subjects with Asperger’s syndrome. 

Summary 

To highlight gaps in the existing literature on episodic memory function in individuals 

with autism and Asperger’s syndrome it is important to review the findings from the scoping 

review in light of the contributions made by the memory measure experiments in identifying areas 

of impairment in the profiles.  The following points summarize these findings: 

1. Experiments measuring recall indicated impairment in overall episodic memory 

function in both autism and Asperger’s syndrome. 

2. Experiments measuring remember-know responses indicated impairment in overall 

episodic memory function in Asperger’s syndrome.  

3. Experiments measuring enactment effect and source monitoring ability indicated 

impairment in the concept of self aspect of episodic memory function in autism.  

4. Experiments measuring memory performance for contextually related source 

information indicated impairment in the source context aspect of episodic memory 

function in autism. 

5. Experiments measuring memory organization through recall of personally 

experienced events indicated impairment in the pattern of episodic memory function 
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in Asperger’s syndrome for events associated with concept of self (emotional or goal 

orientation).  

Gaps in the Existing Literature 

Gaps in the existing literature on episodic memory function in individuals with autism or 

Asperger’s syndrome were not found as much in the diversity of the literature, but in the scarcity 

of experiments in some areas of memory measure in this population.  These gaps are discussed 

from two perspectives: age range and diagnosis of subject groups; and measures of episodic 

memory function. 

Sixty subject groups were identified in the 47 studies included in this scoping review.  

The diagnostic distribution for the 60 subject groups presented as: 23 (38%) autism; 14 (22%) 

HFA; 4 (8%) LFA; and 19 (32%) Asperger’s syndrome.  The only gap evident from this 

distribution is the lack of studies for the LFA population.  The age distribution for the 60 subject 

groups presented as: 5 (12%) at 5 to 10 years; 23 (38%) at 10.1 to 15 years; 3 (7%) at 15.1 to 20 

years; and 29 (48%) at over 20 years.  For the subject groups as a whole, this distribution clearly 

identifies gaps in children under 10 years, and older adolescents 15.1 to 20 years.  This finding is 

particularly important to teaching practice as it shows few studies exist on episodic memory 

function for pre school and elementary school aged children with autism or Asperger’s syndrome.   

Further gaps in age ranges are identified when looking at the subject groups by diagnosis.  

For autism, although all four age ranges were represented, the only age range well represented at 

16 subject groups was 10.1 to 15 years.  Thus gaps exist for all other age ranges.  For Asperger’s 

syndrome, only two age ranges were represented; 10.1 to 15 years at two subject groups, and over 

20 years at 17 subject groups.  Thus only adults were well represented in this population and gaps 

exist for all other age ranges.  For LFA, at only four subject groups, gaps exist for all age ranges.  

For HFA, although all four age ranges were represented, the only age range approaching good 
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representation was over 20 years at seven subject groups.  Thus gaps exist in this population as 

well for all age ranges. 

Seventy-three experiments were identified in the 47 studies included in this scoping 

review.  Of the 73 experiments, 41 measured recall, 31 measured recognition, and one involved 

the California Verbal Learning Test (Delis, et al., 1986).  Within the 41 recall and 31 recognition 

experiments an additional 67 measures of memory were incorporated, categorized as: serial 

position; organization; remember-know; enactment; self-reference; source context; and source 

monitoring.  Excluding recognition, which on its own is not a measure of episodic memory 

function, the other eight measures can be grouped as follows: 

• Measures of overall episodic memory function: recall and remember-know. 

• Measures of the concept of self aspect of episodic memory function: enactment, self-

reference, and source-monitoring.  

• Measures of source memory aspect of episodic memory function: source context and 

source monitoring.  

• Measures of the pattern of episodic memory function: serial position and 

organization. 

Of these four categories, all but possibly those measuring pattern of episodic memory function 

(serial position and organization) are important to furthering the understanding of episodic 

memory function in individuals with autism or Asperger’s syndrome.  Those measures most 

reflective of episodic memory function presented the following number of experiments: 41 recall; 

8 serial position; 7 remember-know; 8 enactment; 4 self-reference; 7 source context; and 10 

source monitoring.  With the exception of recall at 41 experiments, gaps exist for the other six 

memory measures. 
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It is also important to note that some of the gaps are a function of the nature of diagnosis 

and nature of the specific episodic memory measures.  For Asperger’s syndrome, the absence of 

subject groups below 10 years of age could possibly be attributed to the tendency for Asperger’s 

syndrome to be diagnosed later in childhood than autism.  Thus for Asperger’s syndrome, gaps 

can only be said to exist for subject groups for age ranges of 10 years or older.  For LFA, the 

overall poor representation could be attributed to difficulty in administering these experiments to 

individuals with limited verbal ability.  Thus for LFA, gaps can only be said to exist for subject 

groups of higher age ranges (over 15 years of age), ages when some of the subjects with LFA 

would have acquired the necessary verbal skills to participate in these measures.  Similar to LFA, 

poor representation in the younger age ranges (under 10 years of age) in some of the episodic 

memory measures could be attributed to insufficient development of skills required for these 

measures.  In particular, those measures requiring development of concept of self, such as 

enactment and self-reference would typically not be administered to children under 10 years of 

age.  

Gaps in the existing literature on episodic memory function in individuals with autism or 

Asperger’s syndrome are summarized in Table 17. 

Table 17: Gaps in the Existing Literature 

Area Gaps (where more studies are needed) 

Age by 
Diagnosis 

autism – all but 10.1 to 15 years 
Asperger’s syndrome – 10 to 20 years of age 
LFA – over 15 years of age 
HFA – all age ranges, but over 20 years approaching good representation 

Memory 
Measures 
(for over  
10 years of age) 

overall episodic – remember-know 
concept of self aspect of episodic – enactment, self-reference and source 
monitoring 
source memory aspect of episodic – source context and source monitoring 
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Mapping Epsiodic Memory Profile to Behavior through Theories 

The purpose of this thesis was to conduct a scoping review of existing literature on 

episodic memory function in individuals with autism or Asperger’s syndrome from which to: (1) 

produce an episodic memory profile that could be used to inform teaching practice; and (2) 

identify gaps in the existing literature for future areas of study.  The scoping review method 

presented in this thesis produced a preliminary episodic memory profile for individuals with 

autism or Asperger’s syndrome, and identified gaps in the existing literature for future areas of 

study.  However, the episodic memory profile produced was not sufficient to inform teaching 

practice for two reasons.  First, an insufficient number of experiments existed for many areas of 

memory identified in the episodic memory profile, resulting in undetermined function for these 

areas.  This was not a result of the design of the scoping review method used in this thesis.  This 

was a result of the gaps in the existing literature.  Second, the structure of the episodic memory 

profile was not sufficient in providing the links by which to map the areas of memory function to 

the defining characteristics of autism through the cognitive theories of autism.  This was a result 

of the design of the scoping review method used in this thesis, thus suggesting an area for future 

research that will enable linking of the findings from this thesis to implications for teaching 

practice. 

It had been proposed in the Introduction to the Literature Review chapter that the 

cognitive theories of autism be used to map the episodic memory profile to the behavioral 

characteristics of autism and Asperger’s syndrome.  Even though, according to Happe and Frith 

(1996), cognitive theories are said to bridge the gap between brain and behavior, a means by 

which to relate brain (episodic memory function) to behavior (behavioral characteristics of 

autism) must be provided.  What was required in the structure of the episodic memory profile was 

a relationship chart that would cross-reference the memory areas (recall, serial position, 
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organization, remember-know, enactment effect, self-reference effect, source context, and source 

monitoring) to the defining characteristics of autism, and the cognitive theories of autism.  This 

relationship chart could be produced by conducting a deductive content analysis on the result and 

discussion sections of each of the studies.  The categories for the deductive content analysis 

would be taken from the defining characteristics of autism (autistic, social, language, and 

activities) and the cognitive theories of autism (theory of mind, weak central coherence, and 

deficits in executive function).  This relationship chart would capture and summarize the insight 

provided by the authors of these studies on the associations between impairment in episodic 

memory function in autism and Asperger’s syndrome, the behavioral characteristics of autism 

impacted, and the cognitive theories of autism involved.  The mapping of impairments in episodic 

memory function to corresponding behavioral characteristics would have provided a framework 

from which to identify and assess interventions targeted to improve episodic memory function in 

this population. 

It was also proposed in the Key Terms section of the Introduction chapter that the autistic 

characteristic common to both autism and Asperger’s syndrome, would emerge from the episodic 

memory profile as the characteristic most pertinent to episodic memory function in this 

population.  Within the context of this thesis, autistic was defined as the “innate inability to form 

the usual biologically provided affective contact with people” (Kanner, 1943, p. 250).  Again the 

structure of the episodic memory profile produced was not sufficient to draw any conclusions on 

the relationship between impairments in episodic memory function and the autistic behavior 

associated with individuals with autism or Aperger’s syndrome.  The relationship chart previously 

outlined could as well uncover potential associations between impairment in episodic memory 

function and the autistic characteristic associated with this population, provided autistic was 

included as a category in the deductive analysis. 
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Implications for Teaching Practice 

Although the episodic memory profile produced by this scoping review did not prove 

sufficient in structure or content to inform teaching practice, some insight can be drawn in regard 

to teaching practice from the literature review and from findings of the studies.  In particular, the 

influence concept of self has on episodic memory function and behavior in individuals with 

autism can be used to inform teaching practice.  The link between concept of self and episodic 

memory function was introduced in the Literature Review chapter of this thesis.  Lind and Bowler 

(2008) framed evidence to support their claim that episodic memory function is reduced in 

individuals with ASD on the belief that episodic memory is dependent on three cognitive abilities: 

(1) concept of self; (2) meta-representation; and (3) temporal cognition.  Lind and Bowler further 

linked development of conceptual self-awareness to the emergence of self-conscious emotions, 

personal pronoun use, and a set of explicit beliefs of self.  In terms of study findings, 3 of 7 areas 

of memory measurement involved a concept of self: enactment effect, self-reference effect, and 

source monitoring.  Furthermore, enactment effect and source monitoring emerged as areas of 

impairment for individuals with autism.   

Development of concept of self has emerged from this thesis as an area for incorporation 

into teaching practice.  Powell and Jordan (1993) have proposed an approach to teaching that 

targets development of self-concept in students with autism.  Their approach, designed to improve 

thinking of students with autism, targets three areas of difficulty for students with autism: 

language; coding, storage, and retrieval of information; and emotion.  According to Powell and 

Jordan, 

the pupils need to engage in a process which involves the experiencing self in emotional 

appraisal; pupils need to learn to be subjective and to learn through their subjectivity.  To 

be useful, therefore, a problem state needs to relate to personal meaning and the resolution 
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of a problem needs to be seen in terms of changing the learner’s view of himself/herself 

rather than simply changing his/her view of the problem (p. 368) 

Thus students with autism and Asperger’s syndrome need to be encouraged to think about their 

role in problem solving situations and to recognize their personal involvement in problem 

resolution.  Teachers can do this by providing time for reflection and directing students’ attention 

away from the mechanics of problem solving and towards the agency of problem solving (Powell 

& Jordan). 

Conclusion 

The purpose of this thesis was to conduct a scoping review of existing literature on 

episodic memory function in individuals with autism or Asperger’s syndrome from which to: (1) 

produce an episodic memory profile that could be used to inform teaching practice; and (2) 

identify gaps in the existing literature for future areas of study.  This thesis succeeded in 

producing a preliminary episodic memory profile for individuals with autism or Asperger’s 

syndrome, and in identifying the gaps in the existing literature for future areas of study.  Although 

the thesis did not succeed in producing a succinct episodic memory profile that could be used to 

inform teaching practice, it did outline a method that could be used to do so, and provided a list of 

studies on which to deploy this method.  

As well, this scoping review identified some specific directions that can be taken in future 

research to better understand episodic memory function in this population by highlighting a 

number of memory measures apart from the traditional free recall measure of episodic memory.  

For example, the relationship between concept of self and episodic memory function can be 

examined in this population through studies measuring enactment effect and self-reference effect.  

Another path for future research could be to further examine free recall in this population by 

contrasting free recall for verbal (words) and non-verbal (pictures and actions) items.  In this 
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aspect, this scoping review has succeeded in mapping the field for future research into episodic 

memory in this population. 

The one suggestion for teaching practice that emerged from this thesis is significant in 

that it can prove beneficial not only to improving episodic memory function but to also improving 

social function in students with autism or Asperger’s syndrome.  Without a sense of self it is 

difficult to have empathy or understanding of others.  Thus developing a sense of self in students 

with autism or Asperger’s syndrome, will better enable them to interact with others in 

reciprocating social exchange. 
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