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ABSTRACT 

Children with Autism Spectrum Conditions (ASC) are included and thus 
expected to participate in mainstream schools. However, ASC are 
characterized by poor communication and difficulties in understanding 
social information; factors likely to have negative influences on 
participation. Hence, this thesis studied body functions hypothesized to 
affect social interaction and both perceived and observed participation 
of students with ASC in mainstream schools. 

Case-control studies were conducted to explore visual strategies used for 
face identification and required for recognition of facially expressed 
emotions in adults with ASC. Consistency of these visual strategies was 
tested in static and interactive dynamic conditions. A systematic review 
of the literature explored parents’ perceptions of factors contributing to 
inclusive school settings for their children with ASC. Questionnaires 
were used to investigate perceived participation in students with ASC 
and their classmates. Correlations between activities the students wanted 
to do and reported to participate in were identified. Teachers’ accuracy 
in rating their students with ASCs’ perception of participation was 
investigated. Furthermore, correlations between the accuracy of 
teachers’ ratings and the teachers’ self-reported professional experience, 
support and personal interest were examined. Correlations between 
teachers’ ratings and their reported classroom actions were also 
analysed. The frequency and level of engagement in social interactions 
of students with ASC and their classmates were also observed. 
Correlations between observed frequencies and self-rated levels of social 
interactions were explored.  

The International Classification of Functioning, Disability and Health-
Version for Children and Youth (ICF-CY) has been used as a structural 
framework, since ICF-CY enables complex information to be ordered 
and possible interactions between aspects in different components and 
factors to be identified. In regard to Body Functioning, difficulties 
identifying faces and recognizing basic facially expressed emotions in 



 

 

adults with ASC were established. The visual strategies displayed a high 
stability across stimuli conditions. Teachers’ knowledge about their 
students with ASC, in addition to their ability to implement ASC-
specific teaching strategies, was emphasized as enhancing Environmental 
Factors for participation. Students with ASC reported less participation 
and fewer social interactions than their classmates, which could be 
interpreted as activity limitations and participation restrictions. 
However, in regard to some activities, they may have participated to the 
extent they wanted to. Compared with classmates, observations of 
students with ASC showed that they participated less frequently in social 
interactions, but were not less involved when they actually did. No 
correlations were found between perceived participation and observed 
social interactions in students with ASC.  

Teachers rated their students with ASCs’ perceived participation with 
good precision. Their understanding of the students with ASCs’ 
perception correlated with activities to improve the attitudes of 
classmates and adaptation of tasks. No such correlations were found in 
regard to reported activities aimed at enhancing social relations.  

The ability to process faces is usually well established in adults. Poor 
face processing can impact social functioning and the difficulties in face 
processing found in adults with ASC are probably the result of 
developmental deviations during childhood. Therefore, monitoring and 
assessing face processing abilities in students with ASC is important, in 
order to tailor interventions that aim to enhance participation in the 
social environment of mainstream schools.  

Since participation is a complex construct, interventions need to be 
complex, as well. In order to facilitate positive peer relations, teachers 
need to provide Activities adapted to the interests and social abilities of 
the students with ASC, and in which students with and without ASC 
can experience positive interactions. This requires that teachers assess all 
aspects that can affect Participation, including Environmental Factors, and 
the student’s functioning in regard to Activities and Body Functions. To 
enhance social interactions, interventions must be planned based on 
these assessments. If needed, interventions may require teaching 



 

 

students with ASC visual strategies, in order to enhance face processing 
and thereby the ability to recognize faces and facially expressed 
emotions. Observations together with self-reported information 
regarding the students’ preferences and their involvement constitute a 
basis for the planning and evaluating of such interventions. To include 
self-determination aspects could allow for possible interventions to be 
tailored in line with the students’ perceived needs and their own wishes, 
rather than primarily meeting a standard set by a control group. 
However, good insight into the students’ perception of Participation may 
not be enough. In order to adapt teaching instructions, communication 
and activities teachers also need ASC specific knowledge.  
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TERMINOLOGY, DEFINITIONS AND 
ABBREVIATIONS 

AS is used as an abbreviation for Asperger syndrome. There are 
inconsistencies in the terminology used in the literature 
regarding the condition described by Hans Asperger in 1944 
as ‘autistic psychopathy’ (119). In DSM IV (5) the term used 
is Asperger’s Disorder. However, in the present thesis, as 
well as in numerous other literatures, the term Asperger 
syndrome (AS) is consistently used (21, 37, 45, 51, 88). AS is 
included in the umbrella terms ASD and ASC. 

ASC is used as an abbreviation for Autism Spectrum Conditions. 
In the present thesis the term Autism Spectrum Conditions 
(ASC) is used, since the author aligns with Baron-Cohen et 
al. stating that; “We favour use of the term ‘autism-spectrum 
condition’ rather than ‘autism-spectrum disorder’ as it is less 
stigmatising, and it reflects that these individuals have not only 
disabilities which require a medical diagnosis, but also areas of 
cognitive strength.” (19, page 500). However, ASC and ASD 
will be used interchangeably throughout the present thesis. 

ASD is used as an abbreviation for Autism Spectrum Disorders. 
ASD is the term used in the American Psychiatric 
Associations Diagnostic and Statistical Manual of Mental 
Disorders (DSM IV) (5). ASD is used when the text refers 
to diagnostic procedures and diagnostic manuals. 

ADHD/ADD 

 

is used as abbreviations for Attention deficit-hyperactivity 
disorder/Attention deficit disorder. 
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Classmates The term classmate refers to students without self-reported 
ASC attending the same classroom as a student with ASC. 

Controls The term controls has been used when comparisons 
between adult persons with ASC and typically developed 
research participants have been conducted.  

DSM is used as an abbreviation for Diagnostic and Statistical 
Manual of Mental Disorders. 

EPF is used as an abbreviation for the Enhanced Perceptual 
Function hypothesis. The EPF hypothesis questions the 
presence of a global processing deficit in ASC (173). 
Instead, it suggests that they do have the ability to process 
globally, even though the perceptual strategy in persons 
with ASC is locally oriented. 

ICD is used as an abbreviation for The International 
Classification of Diseases. 

ICF-CY is used as an abbreviation for International Classification of 
Functioning, Disability and Health-Version for Children 
and Youth (250). 
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PREFACE 

I have to thank Olof, Adam, Timo and Petra for introducing me into 
the field of autism. Meeting you and your amazing families evoked my 
curiosity on how you perceived your world and how I could understand 
some of your perspectives, in order to be of help to persons with 
Autism Spectrum Conditions (ASC). Fortunately, the curiosity still 
remains, since the more I learn the more I understand how little I know. 
The opportunity to be your teacher taught me so much, and gave me 
the incentive to pursue a career where I have had the privilege to meet 
many students and adults with ASC.  

I continued my career as a teacher in special education and as a 
consultant for teachers who taught students with ASC in Swedish 
mainstream schools. I found that children with ASC struggled hard, not 
only to achieve the educational goals but also to be accepted as they 
were, so that they could participate in the social context of the school. 
To me, it comes as no surprise that a recent parental questionnaire study 
(3) revealed that 43% of the students with ASC had long or several 
repeated short school dropouts from Swedish schools. The most 
common explanation given by the parents as to why this was the case 
was that it was due to school personnel lacking competence about ASC, 
which in many cases led to a non-adaptive approach from the school 
and, in turn, a feeling of alienation in the student with ASC.  

However, there is no doubt that many teachers also struggle to find a 
way to support their students with ASC. These students frequently have 
a unique developmental profile and may be brilliant in some areas and 
experience severe difficulties on a very basic level in others. I have met 
students that outsmarted me, but did not always recognise me. I have 
frequently caused misunderstandings and put students in difficult 
situations because I forgot how hard it is for many of them to interpret 
the emotion expressed on my face (I hope you have forgiven me). Such 
developmental profiles pose specific challenges for teachers. I have 
experienced how difficult it can be to understand that a student who is 
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intelligent and a high achiever may be severely impaired in areas of life 
that most of us consider as not even requiring explicit learning, for 
example the ability to recognise faces, interpret facially expressed 
emotions and to participate in social activities with classmates. So many 
times I have wanted to be able to see the world through the eyes of my 
students. 

Since the Salamanca declaration (237), taking its stand from the 
Convention on the Rights of the Child and the Convention on the 
Rights of Persons with Disabilities, inclusive school systems have been 
the goal for many countries’ school policies (1). Thus, by applying an 
interdisciplinary approach, the present thesis explored the prerequisites 
for, and the levels of perceived and observed participation in the social 
environment of mainstream schools in students with ASC, as well as 
aspects of Environmental Factors affecting the participation. The aspects 
studied can be categorised into the components of Body Functions, 
Activities, Participation and Environment of the ICF-CY framework. For 
obvious reasons, only a selection of phenomena could be explored. The 
selection process will be further explained in the introduction.  

The recent Swedish Education Act (224) states that students with ASC 
without intellectual impairments should be educated in mainstream 
schools and that they are not by default eligible for special school 
placements. Unsuccessful participation in school has negative 
implications, not only when it results in school dropouts and poor 
academic achievements (80), but it also affects the students’ social 
development (165, 196). My hope is that improved knowledge in a range 
of environmental aspects and some of the impairments affecting the 
basic prerequisites for social interaction, together with enhanced 
understanding of students’ perception of participation, eventually will 
enhance participation in school for students with ASC.  
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INTRODUCTION 

This is a thesis in Disability Research. It is about participation in 
mainstream schools for students with Autism Spectrum Conditions 
(ASC).  

The Swedish Institute of Disability Research (SIDR) states that that 
“Disability research as a subject is interdisciplinary based on knowledge in medicine, 
technology, behavioural, social and cultural sciences. The reason for defining disability 
studies as a scientific discipline is that it should comprise different dimensions of 
impairment and disability, thus allowing different perspectives to meet and 
develop”(155). Furthermore, one of the foundations of SIDR is “…to 
relate the research to ICF…” (154). Consequently, a thesis in Disability 
Research should comprise cross faculty, interdisciplinary research 
including different dimensions on the impairment of interest. The 
research can be carried out based on the structure of the International 
Classification of Functioning, Disability and Health (ICF). In the case of 
studying children, the obvious amendment is to use the Version for 
Children and Youth, viz.: ICF-CY (250).  

The structural framework of ICF-CY offers opportunities to an 
interdisciplinary approach. Phenomena regarding the components of 
individuals’ functioning, in this thesis persons with ASC, along with 
environmental factors, can be examined with the structural support of 
ICF-CY to obtain a broad understanding of their participation in 
mainstream schools (208). The World Health Organization (WHO) has 
defined health as “… a state of complete physical, mental and social well-being 
and not merely the absence of disease or infirmity” (248). In the ICF-CY, the 
overarching and desired outcome of health is defined as functioning on 
body, activity and participation levels. Participation denotes the “…societal 
perspective of functioning” (250, page xvi) and is about involvement in life 
situations. Participation could be regarded as the social outcome of health 
and is affected by, and affects, the individuals’ functioning, as defined by 
the components of Body Functions and Structures, Activities and Environment. 
These components interact with each other, are affecting and being 
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affected by the individuals’ health condition, as well as personal factors 
(250). Since Participation is the focus, this thesis also covers aspects 
related to Activity, Body Functions and Environment. However, the health 
condition and its causes, as well as body structures, have not been 
examined. 

In the ICF-CY, Participation is defined as involvement in a life situation 
(250). In many life situations there is a variety of conditions, in which 
participation can be expected (53). The expected participation varies 
across contexts. It is affected by the activities the individual is required 
to perform, in order to fulfil, for example, the role of being a student in 
a mainstream school. Schools constitute social environments (261), 
where most activities have a social dimension both inside and outside of 
the classroom. Learning, as well as spending time with classmates during 
recess, is largely a social process (261). Being a student in Swedish 
mainstream schools places the child in a cultural environment, in which 
skills and habits for social interaction are requested and required for 
participation (261). Positive relationships with peers and opportunities 
to participate in social interactions are regarded as important facilitators 
for participation in schools (51, 121, 179, 188, 246). One prerequisite for 
positive relationships is social skills. Hence, in regard to Activities, the 
focus has been on those including social interactions. Whether or not 
the individual wants, and has the ability, to participate in social 
interactions will be based not only on contextual factors, but also on 
internal prerequisites that include Body Functions such as recognising and 
interpreting visually perceived stimuli, as described by ICF-CY (250).  

Infants prefer visual stimuli that have characteristics similar to faces 
(77). Already from the age of 4-months, infants attend to eyes directed 
towards them and this appears to be associated with the earliest stages 
of encoding faces (77). This “…exceptional early sensitivity to mutual gaze…is 
arguably the major foundation for the later development of social skills.” (77, page 
9602). Hence, processing of faces and facially expressed emotions plays 
a crucial role in the development of the social understanding of others 
(97) in social interactions (110, 187) and for modifications of adapted 
social behaviour (114). Thus, facial processing is the focus within Body 
Functions addressed in the present thesis.  
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Difficulties in face processing have been shown to be associated with 
impairments in social and adaptive behaviour (57, 109). Social 
difficulties have also been correlated with basic perceptual aspects, such 
as deviant visual strategies in persons with ASC (140). The disadvantage 
that persons with ASC frequently experience in recognising faces (15, 
126) and reading facially expressed emotions (26, 235) may therefore to 
some extent be attributed to different visual perception and visual 
strategies. In order to determine how social skills interventions can be 
tailored to specific needs of students with ASC, it has been recognised 
that detailed information in regard to abilities to interpret facial 
expressions has to be closely examined (157). Despite the fact that very 
young infants prefer faces as visual stimuli (230), face recognition 
abilities continue to develop during the childhood years and are not fully 
developed until adolescence or early adulthood (230, 231). To avoid 
difficulties in separating development from impairments, the focus of 
the present thesis regarding the component Body Functions has been on 
visual search strategies and the ability to recognise faces and facially 
expressed emotions in adults with ASC (AS in Studies I-III). 

Experimental studies can only provide information from a highly 
controlled environment. Some studies have shown that differences in 
face processing between persons with ASC and controls, only occur 
when viewing a dynamic and social stimuli (214), but is absent when the 
stimuli are either static or do not comprise complex social information 
(147, 148, 244). Therefore, the consistency of visual strategies across 
experimental studies using static stimuli and dynamic conditions (in 
which the stimulus was the face of the researcher) was also tested in 
order to examine the transferability of findings in regard to Body 
Functions into Activities, i.e., intentionally focusing on the face of another 
person in a social interaction. 

For the present thesis it is important to recognise that there is a 
distinction between a necessary condition, which is a prerequisite for 
something and a sufficient condition (191). Impairments and reduced 
function affecting the individual personally and socially are necessary 
characteristics of a condition (189). However, the presence of 
impairments is not sufficient to determine activity limitations and/or 
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participation restrictions, since environmental, cultural and/or societal 
demands influence whether or not the effects of the impairment are 
perceived as restricting (191). 

Perceived participation is affected both by possibilities to attend 
activities (frequency) and involvement in a specific activity. The 
subjective aspect of participation can best be rated by the individual, but 
the involvement (level of engagement) may be observed by others (67). 
Discrepancy between self-reports and observations regarding students 
with ASCs’ involvement in social networks in school has been reported 
(43). Hence, the present thesis investigated correlations between 
observed and self-rated levels of interactions in students with and 
without ASC. The observed frequencies and involvement in interactions 
with classmates and other activities in students with and without ASC 
were also compared. 

Participation is defined as being a crucial element in inclusion with an 
emphasis on the quality of the students’ experiences of being present in 
school (238). Hence, participation includes the views of the students 
themselves. Participation has also been described as including 
dimensions such as self-selection of activities and self-determination 
(65). Despite the fact that more and more students with ASC attend 
mainstream schools, the knowledge of their own perception of 
participation and to what extent they want to participate in the 
mainstream school context is still limited (121). The Swedish National 
Agency for Education has also identified that participation in 
mainstream school is far from realised for students with ASC (209-211). 
The present thesis explored perceived, and to some extent desired, 
participation in mainstream schools in students with ASC compared 
with their classmates.  

The legal, justice and ethical concepts underpinning inclusive schoolings 
have been supported and strongly advocated by many parents of 
children with impairments (133, 151). However, studies of parents’ 
perspectives and worries regarding inclusion have shown inconclusive 
results (151). Parents of children with ASC tended to have greater 
concerns and were less satisfied (246) when their child attended an 
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inclusive school setting than, for example, parents of children with 
Down syndrome (133). While studies have referred to parental 
experiences, studies aimed at understanding the parents’ perspectives on 
inclusive schools for children with ASC are still lacking (246). The 
present thesis explored the perspectives of parents of children with ASC 
in regard to facilitators and barriers for schools to be inclusive for their 
children. 

Environmental Factors, such as the quality of social support, attitudes and 
available activities affect the child’s participation (156). In regard to 
teachers, the present thesis explored how teachers’ ratings of the 
students’ perceived level of participation correlated with students’ own 
ratings. Furthermore, this thesis also explored how teachers’ 
understanding, reflected by their ratings of the students’ perceived level 
of participation, influenced the teachers’ reported actions in the 
classroom.  

The phenomena explored in the present thesis are summarised in the 
structure of ICF-CY in Figure 1. 

 

Figure 1. The phenomena explored in the present thesis presented within the framework 
of ICF-CY. 
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BACKGROUND 

AUTISM SPECTRUM DISORDERS/CONDITIONS 
Autism Spectrum Disorders (ASD) is not an aetiologically defined 
disorder, but a comprehensive umbrella term that includes the diagnoses 
of Autistic disorder, Asperger syndrome (AS), Childhood Disintegrative 
Disorder, Rett Syndrome and Pervasive Developmental Disorder Not 
Otherwise Specified (PDD NOS) (5). However, the term Autism 
Spectrum Conditions (ASC) has recently been used more frequently by 
researchers (10, 19, 91, 92, 242), as mentioned in the Terminology, 
definitions and abbreviations section. 

DIAGNOSIS AND PREVALENCE 

The exact aetiology of ASD remains unknown, but ASD is considered 
to be a lifelong neurodevelopmental disorder (14, 42) that is biologically 
based and a “…disorder of the developing brain, mainly genetic in origin…” (256, 
page 154) with a high but unspecified heritability (118, 256). Due to the 
fact that the specific onset for ASD is hard to establish, few studies 
regarding the incidence have been completed (256). Instead, most 
epidemiological studies have been focusing on the prevalence of ASD 
varying from 20/10,000 (251) to 110/10,000 (143). However, a school 
based population study in the U.K. suggested a prevalence of 
157/10,000 (19). The prevalence of ASD in 6-year old children in 
preschools in Stockholm, Sweden, was estimated to be 62/10,000 (78) 
showing that at least 100/10,000 boys and 20/10,000 girls are diagnosed 
with ASD by the age of 6 years. The true prevalence may, however, still 
not be known (118).  

ASD is included in both of the two major diagnostic frameworks, viz.: 
DSM-IV and ICD-10 (6, 249). It is defined by impairments in three 
behavioural dimensions: social reciprocity, communication and 
behaviour and interests (6). Consequently, an ASD diagnosis implies: 
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• qualitative impairment in social interaction; 
• qualitative impairments in communication, and; 
• restricted repetitive and stereotyped patterns of behaviour, 

interests and activities.  

Severely reduced functionality should be identified across all, or at least 
two of the core domains (5). For the diagnosis of an autistic disorder, an 
onset before the age of three is required. However, since ASD includes 
heterogenic phenotypes the severity of symptoms within each core 
domain can differ considerably between persons with ASD (129). 

Persons diagnosed as having AS are distinguished from those diagnosed 
with autistic disorder by being expected to have developed typically in 
regard to early language development and cognitive abilities (5). ASD 
diagnoses are, as mentioned, reliant on behavioural criteria and clinical 
assessments, therefore children with the same diagnosis can still display 
great variability in the manifestations of the symptoms (87, 118). This 
implies that the categorisation into diagnostic groups, such as autism 
and AS, may be somewhat subjective (87). Furthermore, determining 
the diagnosis of ASD is a time consuming and inexact process (74, 258). 
Since ASD cannot be measured by blood tests or be detected by any 
other biological markers, behavioural assessments are the only way of 
diagnosing ASD. Given that the diagnostic process of ASD cannot be 
based on aetiology, clinical definitions and diagnosis rely on 
observations of behaviour and cognition within each of the three 
domains presented above (87). There are numerous diagnostic tools 
employed to assess ASD behaviour. While some show good 
psychometric properties, few of these tools have been subjected to 
rigorous, independent examination (177). At present, diagnosing ASD is 
usually completed by a multi-disciplinary team and by the use of 
recognised assessments tools and other assessments resulting in a 
clinical consensus judgement (149, 258).  
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Doubts about the sensitivity of correctly defined diagnosis in DSM-IV 
may be one reason for the suggestions in the draft of the new DSM-51 
(planned to be published in 2013) (7). In the draft, the separate 
diagnoses; autism, AS, Childhood Disintegrative Disorder and PDD-
NOS are to be merged into one single category, viz.: ASD (7). The 
suggested diagnostic criteria in DSM-5 focus on the severity of 
limitations in the core elements of ASD, i.e., social communication, 
social interaction and restricted interests and repetitive behaviours, 
instead of the definition of specific diagnostic groups. Despite unusual 
sensory behaviours being commonly reported they are not included in 
the current diagnostic criteria of DSM-IV (118). However, for the first 
time in the history of DSM, the draft of DSM-5 recognises the frequent 
prevalence of sensory differences in ASD and the presence of unusual 
sensory behaviours, but they are included in the suggested subdomain of 
stereotyped motor and verbal behaviour rather than as separate criteria 
(7). Concerns have already been raised that the improved specificity of 
the suggested DSM-5 criteria may result in the exclusion of able persons 
meeting the criteria of High-Functioning autism or AS in DSM-IV 
(167).  

The present thesis does not take a stand in this debate. Instead, 
participants’ inclusion criterion has been based on the participants 
meeting the criteria for ASD as defined by DSM-IV.  

While the triad of impairment is diagnostic of autism, how they manifest 
is best explained by understanding the person’s key cognitive and 
perceptual abilities. The basic problems underlying the manifestations of 
ASC are regarded to be: impairment of social interaction, impairment of 
social communication and impairment of social imagination (255). 
Although the severity may vary, persons diagnosed with ASC are 
regarded to have difficulties in all of these areas, which often are 
referred to as the “triad” of basic impairments in autism (252, 254).  

                                                      
1 American Psychiatric Association has explicitly expressed that DSM-5 should 
be written with Arabic numbers instead of Roman.   
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THEORY OF MIND 

Many of manifestations seen in ASC have been explained by a deficit in 
Theory of Mind (50). Theory of Mind refers to the ability to evaluate 
one self’s and other’s actions and behaviours on the basis, and in terms, 
of mental states and inner experiences, such as intentions, desires, 
emotions, beliefs, imagination, goals, etc. (17, 118, 226, 245). Theory of 
Mind appears to develop during early childhood and the ability to 
understand beliefs may undergo a conceptual change during the late 
preschool age (245). Very young children appear to understand that 
others can have an internal desire for an external existing object or 
action. A complete understanding of mind requires the insight that 
people have beliefs, i.e., internal representations of the world, which 
might or might not be different from the external, “real world” (245). 
The ability to form representations of others mental states facilitates 
social communication and social interaction, as it is crucial in predicting, 
understanding and responding to the behaviour of other people (82, 
118, 226). 

Communication difficulties that may constitute a barrier to learning in 
ASC can partly be explained by deficits in Theory of Mind (50). Social 
communication requires the ability to understand the point of view of 
others, which includes identifying and interpreting their non-verbal cues. 
Despite good expressive language, persons with ASC can have 
difficulties in interpreting spoken language. They may interpret 
instructions or expressions literally, as they experience difficulty or fail 
to take the context or the intentions of the speaker into consideration 
(132). Many persons with ASC have difficulties in understanding 
communicative intent. This may result in a student not recognising the 
teacher’s cues and/or basic gestures that are assumed to ensure shared 
attention on a specific topic (132). One of the challenges for teachers is 
to recognise that even intellectually gifted persons with ASC who have 
good language skills may have impairments affecting the basic social 
aspects of communication (132). 

Impairments in Theory of Mind appear to occur in early age and across 
the entire spectrum of ASC (16). Deficits in the acquisition of Theory of 
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Mind can therefore offer some explanations to social difficulties 
associated with ASC (17, 118, 138, 226). However, in typically 
developing children, the social and communicational development starts 
before the emergence of Theory of Mind skills, indicating that 
impairments in social interactions and communication in ASC are not 
completely explained by impaired Theory of Mind (226). In typical 
development, social stimuli appear to be especially salient with infants 
able to orientate towards, and act upon, social stimuli such as human 
faces and human voices (139). It has been argued that social 
understanding and Theory of Mind are constructed by the use of early 
developing social skills, such as identifying, attending and acting on 
those salient social features in the environment (139). It is hypothesised 
that social stimuli are not automatically perceived as more salient than 
inanimate stimuli in individuals with ASC, leading to less accumulation 
of social experiences than in typically developing individuals (139). In 
most contexts it is impossible to process all the perceptual stimuli as 
equally important or informative. It is therefore vital to identify and 
define stimulus in regard to relative salience and importance, in order to 
be able to adapt behaviour to the demands in each specific situation 
(139).  

To be useful for the execution of intuitively adapted actions, social 
cognition must be grounded in a vast range of repeated experiences 
associated with social interactions (139). Consequently, identifying non-
social stimuli as equally or more salient than social stimuli could be one 
explanation for the difficulties in adapting behaviour in a social context 
seen in ASC, since it results in fewer experiences of social interactions 
(139). This hypothesis offers one possible explanation for the 
discrepancy between performance of explicit Theory of Mind tasks and 
performance in real life situations that has been observed in persons 
with ASC. In structured test situations and social skills education, many 
persons with ASC demonstrate social understanding and reasoning (139, 
226). However, these situations are often simplified. The demand of 
rapid and complex social processing is limited and these situations also 
allow time for conscious and language mediated social reasoning (139, 
226). In real life, actions are based on instantaneous processing of social 
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stimuli in complex contexts. Hence, social interactions and social 
behaviour based on a conscious Theory of Mind become slow and 
ineffective (139, 226).  

EXECUTIVE FUNCTIONS 

Executive functions are complex and far from a unitary construct (60). 
Executive functions are frequently used as an umbrella term for 
cognitive processes, such as planning, working memory, impulse 
control, shifting set, initiating and monitoring of actions, inhibition of 
prepotent responses and mental flexibility (60, 84, 118). Although not 
well understood, there may also be a relation between executive 
functions and Theory of Mind, since many of the tasks used to test 
Theory of Mind include components of executive functions, such as 
working memory (117).  

It has been argued that the difficulty in ASC of implementing routine 
behaviour when circumstances change and engaging in pretend play may 
be due to a reduced abilities in initiation and the capacity to 
spontaneously generate new ideas and behaviours (117, 137). Both 
social and non-social core characteristics in ASC have been linked to 
impaired executive functions (117, 118). For example, difficulties in 
generating new ideas and activities appear to be strongly related to social 
difficulties in ASC (90). Impaired executive functions seem to be 
common in persons with ASC although there is no consensus regarding 
an ASC specific universal pattern of these impairments (117, 118). 
However, persons with AS or High-Functioning autism may only be 
impaired in relation to high-level executive functioning, which only 
becomes apparent in complex tasks (137). If so, this may explain some 
of the incongruent findings regarding executive functions in ASC, since 
laboratory studies rarely capture complex functioning but rather specific 
aspects of executive functions (90). It has also been suggested that 
difficulties in executive functions may be due to impairments on a 
fundamental level such as attention orientation, visual filtering and other 
aspects of visual scanning strategies, which enhances the importance of 
also accounting for fundamental body functions while investigating 
higher cognitive functioning in ASC (137). 



31 

 

CENTRAL COHERENCE 

Superior ability in local processing, i.e., a focus on details at the expense 
of processing the “whole picture” on a global level, has been established 
as a perceptual characteristic of persons with ASC (54), and is often 
referred to as weak central coherence. The weak central coherence 
hypothesis and the enhanced perceptual function hypothesis (EPF) both 
address this characteristic. In short, the weak central coherence 
hypothesis explains the superiority in local perceptual processing in 
persons with ASC as a result of a deficit in global processing, resulting 
in poor contextual understanding (54). However, the EPF hypothesis 
questions the presence of a global processing deficit in ASC (173). 
Instead, it suggests that, even though the perceptual strategy in persons 
with ASC is locally oriented, they do have the ability for global 
processing, whereas typically developed persons are strongly oriented, 
and almost obliged to use global processing as their primary strategy. 
The EPF suggests that persons with ASC have a flexibility to use either 
a global or a local strategy, depending on the task. The EPF therefore 
suggests that the perceptual functioning in persons with ASC is 
enhanced, resulting in a superior visual processing (173). The theory of 
weak central coherence has changed from explaining differences in 
visual processing in ASC as being a dysfunction of impaired central 
processing compared with typically developed persons, to be considered 
as a perceptual style that may be biased towards attending to details, i.e., 
feature and local information processing (31, 189). As anticipations and 
context tend to affect the perception of sensory stimuli in a modulated 
way, a detailed oriented and absolute processing of stimuli may also be 
one explanation for exceptionally high and/or low thresholds for stimuli 
responses seen in ASC (104, 136). Odd responses to environmental and 
sensory stimuli are so often associated with ASC that they are now 
incorporated in the draft of DSM-5 (7). 

However, it has also been proposed that performances on tasks 
supposedly measuring local or global processing may have introduced a 
false dichotomisation (105). A demonstrated ability to attend to local 
stimuli has often been interpreted as proof of an inability to process 
globally (105), when in fact, local and global processing may be 
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independent constructs (105). Processing differences between persons 
with ASC and typically developed controls may also be due to reduced 
“top-down” control in persons with ASC, suggesting that impairments 
in executive functions may contribute to reduced ability to intentionally 
attend to local or global information, depending on the demands of the 
task (105). If the tendency to favour local processing is a result of biased 
strategies or difficulties to prioritise appropriate levels of processing, 
explicit instructions and teaching may be implemented, in order to 
reduce these difficulties (105). Thus, weak central coherence does not 
explain all characteristics of ASC, but may still be important, in order to 
understand both impaired and superior aspects of perception reported 
in ASC (104, 189). Weak central coherence may also contribute to 
extreme difficulties in generalisation and high reliance on routines and 
sameness that is common in persons with ASC (104). The transition of 
skills from one school context to another often requires explicit 
transition strategies and/or prompting (50). As suggested by a bias 
towards local processing in ASC, the presence of key details are 
necessary to ensure generalisation of skills and behaviour if 
understanding relies on the recognition of precise details (50).  

VISUAL ACUITY 

Evidence has been presented suggesting that enhanced ability in the 
local processing of visual stimuli associated with ASC could be a result 
of superior visual acuity (9). If this was proven to be true, the atypical 
perceptual processing of faces and emotions seen in persons with ASC 
need to be explained in a totally new way and interventions to enhance 
effective strategies would need to be rethought. However, results from a 
recent study (72) showed no group differences in visual acuity between 
persons with ASC and controls indicating, no support for superior 
visual acuity in persons with ASC (72). These results were in accordance 
with other studies that also investigated possible superiority in regard to 
visual acuity in persons with ASC (33, 63, 135, 144, 169). Furthermore, 
the claim that persons with ASC possessed superior visual acuity was 
later also questioned by one of the authors first reporting such findings 
(229). The variety of perceptual differences that characterises people 
with ASC (206) must be due to factors other than visual acuity. The 
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ability to selectively attend to local features may instead be related to 
perceptual or attentional factors (72). The difficulties in face and facially 
expressed emotion recognition in persons with ASC may therefore be 
explained by deviations in encoding and face representation strategies 
based on local processing of individual parts or facial features (26). 
Hence, impairments or deviations in visual perception with respect to 
faces could be a necessary, but not indisputable a sufficient, factor for 
social difficulties in persons with ASC (26). 

SUMMARY 

To summarise; ASD has a reported prevalence of 20 to 157/10,000 and 
is defined by impairments in three behavioural dimensions: social 
reciprocity, communication and behaviour and interests. Some 
manifestations seen in ASC have been explained by a deficit in Theory 
of Mind. Social communication requires the ability to identify and 
interpret non-verbal cues and even intellectually gifted persons with 
ASC may have impairments affecting the basic aspects of social 
communication. 

Impaired executive functions seem to be common in persons with ASC, 
although no ASC specific universal pattern has been found. However, 
social and non-social characteristics in ASC have been linked to 
impaired executive functions. Furthermore, impairments on a 
fundamental level, such as deviating visual scanning strategies may 
underlie poor performances on executive function tests.  

Weak central coherence describes a perceptual style common in ASC 
that is biased towards attending to details, i.e., feature and local 
information processing. This detailed and absolute processing of stimuli 
may explain difficulties in generalisation, high reliance on routines and 
sameness and the exceptionally high and/or low thresholds for stimuli 
responses seen in ASC. Difficulties in face and facially expressed 
emotion recognition in persons with ASC may therefore be due to 
visual strategies based on local processing. 
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INCLUSION IN MAINSTREAM SCHOOLS 
As mentioned, the goal for many countries’ school policies is to have an 
inclusive school system (1). The concept of inclusion has many links to 
the concept integration, translated from the Latin verb ”integer” meaning 
inter alia, i.e., “undivided“ (197). Integration has been used to describe 
both the process leading to integration and the goal of that process, 
which is the state of non-segregation. On an organisational level, 
integration implies that schools take conscious actions to bring students 
with different preconditions together, with the ultimate goal of 
obtaining integration. On an individual level, the concept also includes 
the aspect of integrity (197). The organisational and individual levels 
mirror the two dimensions of integration. On the individual level, it is 
the right to be accepted as you are; on the organisational level it is about 
bringing people together within the same social context. Integration can 
therefore be defined as the spirit of a community to unite different 
individuals without violating their individual characteristics and 
preconditions (62). Both integration and inclusion are associated with 
the concept “A school for all”, which is governing the doctrines on both 
governmental and local levels regulating the Swedish school system (62). 
Integration and inclusion are consequences of the explicit democratic 
values that characterise the goal of the educational system and the 
striving towards equity and normalisation for persons with impairments 
in the society (62).  

As mentioned, inclusion is used in the Salamanca Declaration (237) and 
it has become more frequently used when describing the intention of 
education policies. Those in favour of using inclusion instead of 
integration stress an important difference between the two concepts 
(176). From an education policy perspective, integration describes a 
process where children defined as deviant are fitted into a school 
context not primarily organised to meet the demands of these children. 
Inclusion is defined as another process, in which the school is primarily 
organised to accept and accommodate for differences in children as an 
evident fundamental condition (46). The two concepts highlight the 
differences between focusing on an individual’s adaptation to fit into a 
system (integration) versus a change of the system itself (inclusion). 
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Education policies and the goal to create “A school for all” can probably 
be linked to the overall change in the understanding of disability, 
separating impairment from disability and acknowledging the relation 
between societal demands and impairments on an individual level (232). 
The change in terminology from integration to inclusion is a logical 
consequence of the definition, which establishes disability as the result 
of the interaction of individual factors, such as restrictions in 
functioning and the barriers created by specific demands in societal 
contexts (55, 101). The increased use of inclusion in education policies 
may therefore be seen as a result of a shift in the societal values, 
emphasising the responsibility of the school organisation to be flexible 
enough to accommodate all children, instead of trying to fit children 
into an already existing system (240).  

The Swedish Education Act states that: “All children and young persons 
shall, irrespective of gender, geographic residence and social and financial 
circumstances, have equal access to education in the national school system for children 
and young persons.” (224, Chapter 1 2§). In the Swedish Government’s 
(190) ratification of The Standard Rules on the Equalization of 
Opportunities for Persons with Disabilities (239), equal opportunities, 
self-determination, participation and inclusion are declared as main 
principles for achieving equalisation. The goal of the Swedish education 
policies can therefore be interpreted as stating that all students should 
be given the possibility to participation in a mainstream school. 
However, inclusion is a complex and sometimes disputed concept (153). 
Important aspects of inclusion have in recent conceptualisations 
comprised the right to be present and accepted in a school environment. 
Furthermore, it has been emphasised that inclusive schools should aim 
to provide all students with opportunities to achieve goals across the 
curriculum and to enhance the development of social and emotional 
skills through positive interactions with peers and teachers (238). 

INCLUSION AND STUDENTS WITH ASC 

While parental experiences have been referred to, knowledge about 
parents’ perspectives of inclusive schools for children with ASC is still 
limited (246). Parents’ perceptions on inclusion also seem to be 
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influenced by the age of their child (133). Parents of young children are 
less worried and more satisfied than those of older children. The child’s 
diagnosis also appears to affect the parents’ perception of inclusion in 
mainstream schools (133). As mentioned, parents of children with ASC 
appears to be less satisfied and have more concerns (246) regarding their 
children when they are attending an inclusive school setting than parents 
of children with Down syndrome (133). Parents of children with ASC 
also appear to experience significantly more concern about their child’s 
achievement, learning difficulties and coping mechanisms than parents 
of children with ADHD/ADD and typically developing children (150).  

The physical, attitudinal and social characteristics of the environment 
constitute the life situation in which individuals are to participate (250). 
However, body functions impact the capacity to perform aspects of 
activities that are desired within a specific environment, i.e., a school, 
and personal factors may affect both the choice and preferred 
performance of an activity (95). Children with ASC frequently attend 
mainstream schools where it can be assumed that environmental 
opportunities, flexibility and the abilities to partake in communication 
and social interaction are required if participation is to be successfully 
achieved (83, 122, 179, 225). Studies of the situation for students with 
ASC in mainstream schools show inconclusive results (107). Some 
studies report that students with ASC are accepted by peers (81) and 
teachers (194) and that their perceived sense of being a member of the 
peer group is not significantly different than those of their peers (81). 
Other studies report that students with ASC rate themselves as more 
often, and intensely lonelier (23) and less accepted than their peers (43, 
181). Furthermore, they often experience being bullied (121).  

There are conflicting opinions about both the need to evaluate inclusion 
and the method to use in evaluation (76, 81, 153). Basically, there are 
those who argue that inclusion is a human right and therefore empirical 
evidence of any given outcome is not needed, and those who suggest 
that empirical knowledge is, in fact, needed in order to improve the 
quality of inclusive schools (76, 81, 153). The debate on evaluation is 
further complicated by the fact that the implementation of inclusion 
differs greatly between schools (76, 151). However, if inclusion is to be 
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defined as a process in which practices may develop (238) then research 
on, and evaluations of, inclusion could assist inclusive practices (76). 
This implies that relevant outcomes of inclusion need to be defined (76, 
81, 153). For that purpose educational achievement, self-esteem and 
relationships between students with and without impairments and/or 
special educational needs have been identified as areas where 
improvements should be measured in relation to inclusion (182). The 
subjective perception of being involved in and belonging in the (school) 
environment are considered as important aspect of participation (95). 
Despite the notion in the ‘Guidelines for Inclusion’ (238), postulating 
that, “Inclusion emphasizes providing opportunities for equal participation of persons 
with disabilities…” (238, page 15) perceived participation and the social 
and affective outcomes of inclusion are often not evaluated (81).  

SUMMARY 

To summarise; children with ASC frequently attend mainstream schools 
where it can be assumed that flexibility and the abilities to partake in 
communication and social interaction are required for participation. 
Despite inclusion being strongly advocated by many parents of children 
with impairments, parents’ understanding of perspectives on inclusive 
schools for children with ASC is still limited and studies of the situation 
for students with ASC in mainstream schools show inconclusive result. 

PARTICIPATION 
Participation is perceived as a multidimensional construct and is not 
easily defined in a consistent way (102). In the ICF-CY Participation is 
described as involvement in a life situation (250), which is in agreement 
with identifying participation as a crucial aspect of inclusive mainstream 
schools. In the ICF-CY model presented in Figure 2 Activities and 
Participation are presented as two different components. However, in the 
classification those two components are represented in the same list of 
domains and are not as easily distinguished from each other, which 
complicates the conceptualisation of Participation (162). 
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ICF-CY 

As shown in Figure 2, the framework of ICF-CY is a bio-psycho-social 
model aiming to enhance the understanding of various perspectives of 
an individual’s functioning (250).  

Figure 2. The model of ICF-CY showing the components Body Functions and Structures 
Activities and Participation and how they may interact with each other (250, page 18).  

The information about the individual is in ICF-CY organised in two 
parts, with each part having two components (250).  

Part one includes the individual components of Functioning and 
Disability: 

Body Functions and Structures; which includes both the functions of the 
different body systems and the body’s anatomy or structures. Problems 
in Body Functions and Structures are defined as impairments, and; 

Activities and Participation; which relates to various aspects of functioning 
ranging from simple to more complex social activities. Activities describe 
how a person carries out an action or task and difficulties in these 
executions are defined as activity limitations. Participation is the 
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component aimed at capturing an individual’s involvement in their 
situation, for example in their school. Restrictions are defined as 
participation restrictions. 

Part two includes Contextual factors:  

Environmental Factors in both the immediate and the general surroundings 
include the physical, social and attitudinal environment around the 
individual. Environmental Factors are external interacting factors, affecting 
the individual’s functioning. 

Personal Factors are part of the contextual factors, but these are not 
classified in ICF-CY because it is an international classification that 
cannot take into account the wide cultural and social variations that 
would need to be covered (250). 

A person’s Body Functions and Structures, Activities and Participation are in 
ICF-CY included in the term functioning, whilst disability includes 
impairments, activity limitations and participation restrictions.  

ICF-CY is not to be regarded as an assessment tool and does not 
provide prioritised areas regarding interventions (233). However, 
recognising and understanding impairments and limitations regarding 
activities and possible participation restrictions within the school 
environment can be a way to tailor and evaluate interventions enhancing 
participation (233). 

Criticism against ICF-CY 

Criticism has been raised against the operationalization of Participation 
within the ICF-CY, since it is based on the individuals’ observed 
performance, which does not include the experience of the individual 
(113). Participation is related to Environmental Factors in regard to available 
opportunities, and to personal factors regarding autonomy and 
interaction with peers and adults in the actual context (66). Therefore it 
may be questioned whether participation could be assessed without 
taking into account the subjective experience of it (113). Since 
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participation can be given different definitions depending on group-
membership, it is complex to measure (65). However, activity, feeling of 
participation and belonging to a context seem to be consistent with the 
construct (65). Most definitions also include involvement/engagement 
and motivation as important aspects of participation (65). Thus, 
participation could be seen as a combination of doing an activity, and 
the perception of being engaged in that activity (162). The perceived 
meaningfulness of the activity influences the perception of involvement 
and participation (65). Hence, one aspect of participation can be 
observed and rated by others, i.e., performing the activity, but 
participation also includes a subjective aspect that is best rated by the 
individual (64). In regard to students with impairments’ perception, 
participation has been described as including self-knowledge, interaction 
with others, taking part in and choosing activities and self-determination 
(65). The present thesis aligns to the definition of participation as a 
subjective feeling of belonging to, and being active in, a specific context 
(65).  

To participate in school includes the possibility of partaking and 
engaging in activities within the physical, social and academic school 
environments (205). In order to evaluate the impact of inclusive school 
practices on students’ participation within the school environment, both 
self-rated and observed participation are important outcome variables 
(8). Perceived participation is affected not only by how accessible the 
activities are (frequency) but also by how involved the person is in doing 
the activity. Involvement is regarded as an important aspect of perceived 
participation, since it is related to motivation (162). Observations 
regarding how frequently students participate in specific activities may 
provide information regarding the accessibility of activities. However, 
students may frequently participate in activities in which they do not 
perceive themselves as particularly involved (102). Measurements of 
involvement therefore generate additional information (162) and can be 
obtained through self-reports or by observations by others within that 
context (67). Results regarding how well these two measurements 
correspond in regard to students with impairments are inconsistent (43, 
67). With respect to students with ASC, a discrepancy between self-
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reports and observations of their involvement in social networks in the 
classroom has been reported (43). This divergence could be due to a 
weak Theory of Mind (17), possibly impacting student’s ability to self-
reflection (103). However, students with ASC may also perceive their 
situation differently than could be observed and they may actually 
perceive their participation as satisfactory (43). Divergences may also be 
due to the fact that that self-rating generally represents a retrospective 
measurement, whereas observations measure participation in specific 
activities (67). The divergences indicate the importance of using several 
perspectives and tools when investigating participation. 

TEACHERS AS ENVIRONMENTAL FACTORS IN 
PARTICIPATION 

Teachers play a crucial role in the creation of inclusive school settings, 
especially for students with impairments (116). Teacher’s lack of 
information about the individual student with impairments and 
insufficient education regarding the consequences of these impairments 
have been identified by students and their parents as barriers for 
inclusion, and thereby participation in mainstream schools (188). From 
the students’ perspectives, good interaction with the teacher influences 
their participation in a positive way (2), since the quality of the 
relationship between the teacher and the student with impairments also 
affects the relations between the student with impairments and his/her 
peers (203).  

Since the manifestations of ASC symptoms vary across individuals and 
ages depending on the environment, the needs of this group of students 
may be particularly difficult for mainstream school professionals to 
understand (253). While teachers in mainstream schools generally 
perceive that they have a positive relationship with their students with 
ASC (194), specific student characteristics, such as difficulties in 
understanding social emotions, motivation, communication and 
adapting behaviour among the students, constitute factors that 
negatively affect these relations (61, 194). Teachers need to be able to 
take their student’s perspective in a genuinely empathetic way and have 
a thorough understanding of that individual student, in order to create 
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an inclusive school situation (253). This implies that in the school 
environment, the teacher carries great responsibility to observe the level 
of participation of each student with ASC (253), and use this 
information, in order to understand the student’s situation.  

One indication of the teacher’s ability to take their student’s perspective 
is a mutual understanding of the student’s degree of participation in 
school, measured as the agreement between teachers’ and their students 
with ASCs’ rated participation (65). When teachers have been asked to 
rate how they think their typically developed students perceive 
participation in schools, the teachers’ and students’ ratings have been 
reported not to correlate, especially not in unstructured situations 
outside the class room (175). This finding may indicate that teachers 
focus on observed participation in schools but may lack insight into the 
students’ experiences of participation. Attentiveness to the different 
aspects of participation is of importance for teachers, since 
underestimation of participation related problems perceived by the 
student is not uncommon (58). Teachers have been found to rate the 
social interaction of students with ASC higher than the students 
themselves (201). Positive teacher/student interaction is not only 
imperative to understand the needs of students with ASC, it is also a 
means to adapt classroom strategies in an inclusive way (253). Positive 
teacher interaction can also facilitate planning and execution of 
interventions that support an accepting social and attitudinal climate in 
the classroom (156, 194). In the worst case, discrepancies in teachers’ 
and students’ perception of the students’ school situation could result in 
absent or delayed interventions. However, research in regard to 
teachers’ accuracy in assessing students with ASCs’ participation is 
limited (58). 

Teachers’ attitudes towards inclusion per se, and their willingness to 
differentiate and individualise their classroom strategies are also essential 
for an inclusive school (212). Being able to collaborate with special 
educators and specialised support-staff has been shown to positively 
affect teachers’ attitudes towards inclusion (212), since it seems to 
enhance their confidence in executing flexibility in their teaching (121, 
212). There are, however, inconclusive findings on how the presence of 
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support-staff in the classroom affects the relationship between students 
with impairments and their teachers (89, 160, 194). Earlier findings 
suggesting that the teachers tend to withdraw and leave most of the 
interaction with the student with impairments to the support-staff (89, 
160) have not been confirmed in a more recent study (194). 

It has been suggested that implementation of inclusive practices are 
dependent on how the needs of students are operationalized (178). 
Students’ needs may be classified into three levels, i.e., needs that are 
common for all students, needs that are specific to a group of students 
and needs that are unique for an individual student. Inclusive strategies 
may be influenced by all three levels of needs but two main contrasting 
perspectives have been suggested. One being a unique differences 
position and the other a general differences position (178). In adopting 
the unique differences position, only needs that are common to all 
students and needs unique to individual students are regarded as 
relevant for developing inclusive practices (123). From a general 
differences position inclusive practices should be influenced by needs 
that are considered to be common for a group of students, e.g., students 
with ASC. It has been argued that the impairments constituting ASC 
result in group specific needs in regard to participation in school (131). 
From a general differences position, inclusive schools therefore have to 
be able to address needs that are common for students with ASC, in 
order to enhance participation for these students (123, 131). 

SOME BASIC PREREQUISITES FOR PARTICIPATION IN 
MAINSTREAM SCHOOLS 

An important prerequisite for the social development in children is that 
they interact with others through participation in activities in different 
social contexts (97). Children with disabilities want to participate in 
social interaction with peers (180), but are less often involved in social 
interaction in school environments than peers without disabilities (207). 
Difficulties in understanding social information and impaired ability to 
adapt behaviour and emotional expressions appear to have a negative 
influence on participation in social interactions (67, 98, 99). 
Consequently, students with ASC have been reported as more often 
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having difficulties with social interactions than students with other 
impairments (165). They have less interaction with peers and therefore 
spend more time alone than other students and the quality of their social 
interaction also appears to be lower than in other students (165). 

There are limited evaluations on how to best enhance the development 
of social skills in children with ASC (165). Inclusion in mainstream 
schools provides students with ASC with access to socially competent 
peers, which is a crucial prerequisite for social learning (165, 196). 
Students with ASC in mainstream schools show higher levels of social 
interaction and have a larger social network compared with students 
with ASC in segregated school settings (107). However, inclusion on its 
own may only provide the students with ASC with an opportunity to 
establish friendships (36) and result in a meek, but not significant, 
increase of social interactions (165). To be included in a group of 
socially competent peers is thus necessary, but not sufficient for 
students with ASC to develop social skills (165, 196).  

SUMMARY 

To summarise; participation could be seen as a combination of doing an 
activity, and the perception of being engaged in that activity. Hence, it 
comprises aspects that can be observed and rated by others, but also 
subjective aspects that are best rated by the individual. In regard to 
students with ASC, a discrepancy between self-reports and observations 
has been reported. 

Teachers play a crucial role in inclusive schools, especially for students 
with impairments and they need to be able to take their student’s 
perspective. This implies that the teacher carries great responsibility to 
observe the level of participation of each student with ASC. However, 
research in regard to teachers’ accuracy in assessing students with ASCs’ 
participation is limited but teachers have been found to rate the social 
interaction of students with ASC higher than the students themselves. 

Inclusive schooling provides opportunity for social learning but because 
of impairment in understanding social information and the ability to 
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adapt behaviour and emotional expressions, presence does not 
necessarily mean effective participation for students with ASC. 

FACES AND VISUAL PERCEPTION 
To distinguish significant social information and to behave in 
accordance to the interpretation of such information constitute a major 
role for the human cognitive system (97). In a complex environment, 
human visual perception appears to prioritise social stimuli in a 
hierarchical model, with the eyes most highly prioritised, followed by 
heads and bodies (28). Due to the impact eyes and faces have on social 
functioning they must be regarded as vital visual stimuli (230). In fact, 
face perception is one of the most advanced abilities in human visual 
perception (110).  

FACE PROCESSING AND RECOGNITION 

Face recognition can be based on recognition of individual facial 
features or on a more holistic process (227, 230, 231). The eyes are the 
first facial feature to attract attention in infants (231). Featural 
processing can be contrasted to both holistic and configural processing 
(230). In holistic processing, the face is perceived as a unit (gestalt), 
whilst processing of the relationship between facial features is configural 
(230). Featural processing is involved in face processing, but both 
children and adults tend to rely more on holistic and configural 
processing (230, 231). Face categorisation, i.e., to decide whether or not 
the stimuli is a face, relies primarily on a holistic process, which seems 
to mature earlier than the more complex configural process necessary 
for face identification (230). Even though both holistic and configural 
processing are part of face processing from early childhood, the 
configural processing ability develops qualitatively during most of the 
childhood years until reaching adult expertise (171, 230). The visual 
system of humans seems to have developed specific mechanisms for 
processing facial stimuli, which is indicated by the absence of face-like 
configural processing for objects, even if the objects chosen are within 
the research participants’ field of expertise (193). However, face 
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recognition may be explained as a more complex process than just the 
development of holistic/configural processes (39). 

When presented a picture or a photograph of a face a pictorial code is 
created, which is, as the name implies, a description of the picture 
presented (39). However, the pictorial code incorporates information 
from a number of fixations on the visual stimuli, and may not only hold 
details of the presented face, but also about other details in that 
particular picture (39). If the visual stimuli are presented as identical 
pictures the identification of faces may well be done on a pictorial code 
level (39). The results of face recognition tests using identical pictures 
can therefore be capturing the picture memory ability, as much as face 
recognition abilities (39). The ability to recognise faces despite a change 
in the stimulus presented for each face requires a representation on a 
more abstract visual level, a structural coding. When viewing a familiar 
face, a number of structural codes are available, enhancing recognition 
of the face from a range of angles (39). When presented with novel 
faces, and a task to later recognise them, the structural code has to be 
based on a single exposure (39). Face recognition is, as previously 
mentioned, thought to rely more on configural processing than on the 
processing of individual facial features (39). However, the structural 
codes of unfamiliar faces, being limited by single exposures, are based 
on the processing of both external and internal features. Structural 
codes of familiar faces are probably based on a process emphasising 
internal features of the face that are less likely to change and therefore 
more informative in the long run (39). When viewing an unfamiliar face, 
humans tend to use not only the pictorial and structural codes but also 
the visually derived semantic code, in order to retrieve information that can 
help in identifying/recognising the face later. Humans are also able to 
interpret visible facially expressed emotions (expression code) (39). Usually, 
humans are not satisfied with recognising that they have seen that face 
before when attempting to recognise familiar faces, but they want to 
know to whom it belongs (39). The visually derived semantic code provides 
information that can be derived from the physical/visual structures of 
the stimuli, i.e., gender, age, facial expressions (39). The identity-specific 
semantic code provides information about the person’s occupation, family, 
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friends, etc. This information cannot be retrieved from the physical 
features of the face (39). Ideally, the name of the observed face can be 
provided by the name code (39).  

The number and strengths of available codes will impact the ability to 
recognise faces (38). For an unfamiliar face, recognition from non-
identical pictures/photographs will depend on the degree to which the 
established pictorial code overlaps the stimulus next presented, and on 
to what extent the structural code is based on invariant structural 
features. Thus, longer exposure and encouragement to focus on features 
that do not easily change depending on the visual perspective may 
enhance recognition of unfamiliar faces. Recognition is also enhanced if 
visually derived semantic codes, for example describing physical 
characteristics and personality, are attached to the unfamiliar face. This 
may be due to the fact that visually derived semantic codes often require 
a visual strategy where the focus is on invariant features (38).  

FACE RECOGNITION IN PERSONS WITH ASC 

Deviant face processing strategies are thought to be related to 
difficulties in social interactions in persons with ASC (15, 126, 141), 
since face processing difficulties are related to social impairments but 
not to overall cognitive abilities in persons with ASC (141). There is not 
yet any consensus regarding whether the atypical face processing in 
persons with ASC originates from an impairment in social motivation, 
different perceptual strategies or a delay in the development of face 
processing (26). However, these different hypotheses do not necessarily 
exclude each other (26, 57).  

Despite incongruent findings regarding face recognition abilities (200) 
there is sufficient evidence that visual strategies in regard to viewing 
faces are different in persons with ASC, compared with controls (25, 26, 
56, 96, 109, 200), affecting face scanning patterns, face memory abilities 
and facial emotion recognition (200). It is therefore not sufficient to 
only explore if persons with ASC differ in face recognition ability. 
Instead, it is important to learn how the face processing is performed, 
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since detailed knowledge of face processing could contribute to the 
development of interventions (25, 26, 109, 200).  

As mentioned, persons with ASC seem to have a perceptual style 
favouring the processing of local information over global and/or 
holistic processing (25, 26, 54, 173). This may especially impact face 
processing, since faces most often are categorised on an individual level, 
i.e., not as faces/non-faces, but as different individuals, and are relatively 
similar as a stimulus (96). Configural processing is therefore more 
successful than a strategy based on individual features when it comes to 
face recognition (227). It becomes even more crucial which specific 
features have been in focus and visually processed when faces are 
recognised based on local encoding strategies than in configural 
processing (26). Persons with ASC have been shown to employ less 
organised visual scanning strategies, e.g., by not prioritising the eye area 
(52, 215, 216). Support for a less effective face scanning strategy in 
persons with ASC is also found in a study showing that children with 
ASC were less accurate in relation to controls when asked to remember 
faces, but not when asked to remember objects (109). Hence, the face 
encoding and face representations are often not based on optimal facial 
features (26, 200). Having a perceptual style that favours local 
processing does not imply that persons with ASC totally lack the ability 
to process information on a global level (25, 146), but it implies that 
configural processing of faces does not come spontaneously. Instead, 
more efficient visual strategies for the encoding and representation of 
faces will be conducted if encouraged by explicit instructions, priming 
or cueing (57, 109). 

EMOTION RECOGNITION 

Faces that show an emotion are processed more rapidly than neutral 
faces from a very early age, emphasising the importance of facially 
expressed emotions (230). It has been hypothesised that the visual input 
and the ability to gain information from faces and facial expressions are 
of outmost importance for the development of social skills, since 
understanding and interpreting non-verbal cues are essential skills in 
social interactions (204). Even though infants seem to be able to 
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recognise and react to facially expressed emotions, emotion expression 
recognition, like face recognition, develops over time (114). Happiness 
tends to be easiest to accurately recognise in early age, followed by 
expressions of sadness, anger, surprise and fear (114). The ability to 
recognise facially expressed emotions could also be dependent on face 
scanning strategies (114). Facial emotions are often visible in the 
sometimes subtle changes in the internal facial features. Emotion 
recognition will therefore be enhanced by a mature face scanning 
strategy, which focus more on internal than external facial features 
(114). Emotion recognition is, however, not only based on facial 
expressions. An increased reliance on situational cues, in addition to 
facial expressions, is seen in children over eight to nine years old, and it 
seems to be part of the development towards enhanced emotion 
recognition (114). Females seem to have a small but significant 
advantage over males in regard to non-verbal facial expression 
processing throughout the development from infancy to adolescence 
(164).  

EMOTION RECOGNITION IN ASC 

There are numerous data confirming that persons with ASC are 
impaired in regard to recognising facial expressions of emotions (94). 
Despite evidence that the decoding of emotional faces differs in persons 
with ASC compared with typically developed controls (106), the 
presence of a general difficulty in recognising facially expressed 
emotions in persons with ASC is not undisputed (114). In comparison 
with controls, children and adults with ASC and intellectual impairments 
have been reported to have greater difficulties recognising and labelling 
basic facially expressed emotions (85, 163). Children with ASC have 
been reported to perform worse than controls when identifying basic 
emotions from the eye region (145) and from whole faces (32). 
However, other studies showed no significant differences between 
children with and without ASC in regard to the ability to match and 
label pictures of facially expressed emotions (41, 86, 259). Complex 
facially expressed emotions displayed within social contexts proved to 
be more difficult for children with ASC to label than for controls (92). 
The difference was, however, only found between children with high-
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functioning autism and controls, not between controls and children with 
AS (92). 

There are several ways to measure visual strategies with respect to face 
and emotion processing. To detect details of a stimulus, the eye 
movements are required to allow details of the image to fall within the 
limited area of the fovea, i.e., the person has to fixate on the part from 
which detailed information can be obtained (34). Using eye-tracker 
methodology, fixations can be detected and measured, to provide 
information about the visual strategies used in relation to a specific task. 
(34). 

Although most eye-tracking studies suggest that persons with ASC 
differ in regard to how they process emotional faces (106), there are still 
conflicting results regarding deviating visual strategies in persons with 
ASC while looking at facially expressed emotions. It has been suggested 
that difficulties in regard to recognising and attributing mental states to 
facially expressed emotions may be due to alternative visual strategies, 
where persons with ASC rely on information from the mouth and focus 
less than controls on the informative eye area, especially in regard to 
complex emotions (18, 20, 199, 215, 216). In contrast, it has been 
shown that even though persons with ASC used information from the 
eye area, their ability to interpret mental states from faces was lower 
than in the controls (12). Other studies have failed to show any 
differences in visual strategies between persons with and without ASC 
(199, 214). However, it might also be the case that the complexity of the 
emotion affects the choice of visual strategies more in persons with 
ASC than in controls (199). Intelligence Quotient (IQ) has also been 
suggested as a crucial variable, implying that differences between 
persons with and without ASC may be due to the groups not being 
matched in regard to IQ scores (259). It has also been suggested that in 
persons with ASC, a reduced ability to attribute mental states affects 
social functioning more than difficulties to recognise facially expressed 
emotions (114). Even if they are not always deliberately displayed, 
facially expressed emotions do convey communicative information (29). 
The ability to process and understand the intent is also crucial to be able 
to respond to the observed emotion in accordance to accepted social 
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rules. An impairment affecting the ability to attribute mental states in 
others may therefore have severe consequences in regard to social 
interaction (29). However, the inconsistent results regarding facially 
expressed emotion recognition abilities in persons with ASC could also 
be due to the fact that the issue has been explored in many different 
ways (41). For example, the visual stimuli have been dissimilar and the 
foci have been on different aspects, i.e., matching, labelling, verbalising 
or remembering emotions (41). The research participants have also 
differed regarding age, gender and diagnoses (41). Furthermore, results 
showing no significant differences between groups have sometimes 
been interpreted as proving that the groups are equally able to, for 
example, recognise emotions (41). However, non-significant results do 
only support the conclusion that the measured effect is not big enough 
to prove to be something else than a random finding (49). Non-
significant results should therefore not be interpreted as proving no 
differences between groups (49). The importance of emotion 
recognition and processing in social development, together with the 
incongruent results regarding these abilities in persons with ASC 
motivate further investigations into visual strategies, perception and 
processing of facially expressed emotions in relation to ASC (41, 92, 94, 
114, 163, 259). 

THE INFLUENCE OF DIFFERENT STIMULI ON VISUAL 
STRATEGIES WHILE VIEWING FACES 

Dynamic facial stimuli have been shown to generally enhance both face 
and emotion recognition (147, 148, 244). However, despite several 
studies confirming differences in visual strategies in regard to faces in 
persons with ASC (52, 140, 214-216), it has also been suggested that 
discrepancies in face processing between persons with and without ASC 
are partly dependent on the stimuli being both dynamic and social (214). 
Some studies have shown that differences in face processing between 
persons with ASC and controls only occur when viewing a dynamic and 
social stimuli, but is absent when the stimuli are either static or do not 
comprise complex social information (147, 148, 244). Incongruent 
results regarding differences between persons with and without ASC 
while viewing static or dynamic stimuli of faces imply that either persons 
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with ASC, the controls, or both differ in visual strategies depending on 
the characteristics of the stimuli (140, 199). This fact raises 
methodological questions, especially regarding the influence of different 
stimuli on visual strategies (214).  

Since dynamic facial stimuli could be considered as better representing 
everyday situations (140, 214), and many eye-tracking studies are still 
conducted using static stimuli, the question of whether results generated 
from static stimuli are transferable to interactive dynamic ‘‘real world’’ 
conditions remains unanswered. Thus, in order to explore whether 
visual strategies are altered due to different types of stimuli, within 
groups as well as between groups comparisons are needed. 

SUMMARY 

To summarise; face identification relies primarily on configural 
processing, an ability that develops during the childhood years until 
reaching face expertise in adulthood. When viewing an unfamiliar face, 
humans tend to use not only pictorial and structural codes but also the 
visually derived semantic code and the expression code. The number 
and strengths of available codes will impact the ability to recognise 
faces. Persons with ASC seem to have a perceptual style favouring the 
processing of local information over configural processing, which may 
result in face processing difficulties that, in turn, appear to be related to 
social impairments in persons with ASC.  

Understanding and interpreting non-verbal cues, such as facially 
expressed emotions, are essential skills in social interactions. Facial 
emotions are often visible in the subtle changes in the internal facial 
features and emotion recognition will therefore be enhanced by a 
mature face scanning strategy. There are numerous, but not 
indisputable, data confirming that persons with ASC are impaired in 
regard to recognising facial expressions of emotions. 

Eye-tracking studies are still conducted using static stimuli, the question 
of whether results generated from static stimuli are transferable to 
interactive dynamic ‘‘real world’’ conditions remains unanswered. 
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EXECUTIVE SUMMARY OF THE BACKGROUND 
CHAPTER 
Students with ASC without intellectual impairments are expected to 
attend Swedish mainstream schools. All students with ASC experience 
difficulty in social functioning. The origin may exist on Body Function 
levels, such as visual strategies regarding face processing. Impaired social 
abilities are likely to affect Participation in mainstream schools, since 
schools are social environments in which students are expected to 
interact with peers and teachers in most Activities. However, students 
with ASCs’ perspectives on their participation and parents’ perspectives 
regarding environmental facilitators and barriers for inclusive schools 
are not well known. Teachers’ insight into their students with ASC and 
their actions in the classroom are key Environmental Factors for inclusive 
schools. In the ‘Guidelines for Inclusion’ WHO clearly outlines that 
“Inclusion is concerned with the identification and removal of barriers. Consequently, 
it involves collecting, collating and evaluating information from a wide variety of 
sources in order to plan for improvements in policy and practice. It is about using 
evidence of various kinds to stimulate creativity and problem-solving.” (238, page 
15). Hence, in order to enhance participation for students with ASC in 
mainstream schools, a wide variety of aspects of functioning and 
environmental factors must be examined.  

In order to achieve the goal of participation in inclusive mainstream 
schools for students with ASC, there are several inconclusive findings 
and gaps in knowledge on different components of the ICF-CY. Among 
them, the following have been addressed in this background chapter: 

• perceived participation in mainstream schools for students 
with ASC; 

• parents’ perception on inclusive schools for students with 
ASC; 

• teachers’ role in regard to participation for students with 
ASC in inclusive schools, and; 
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• visual perception and visual strategies in regard to 
recognition of faces and facially expressed emotions in 
persons with ASC. 
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OVERALL AIM 

The overall aim of the thesis was to enhance knowledge regarding 
aspects affecting participation in mainstream schools for students with 
ASC by exploring these aspects related to Environmental Factors and to 
the components Body Functions, Activities and Participation of the ICF-CY 
framework. 

THESIS DESIGN 
As shown in Figure 3, seven studies were conducted within different 
components of the ICF-CY. Studies I-II focused on hypothesised 
prerequisites for social interaction, i.e., face recognition and emotion 
recognition in the Body Functions component. Study III in the thesis 
explored the transferability of results from experimental laboratory 
based studies to Activities (conversation). Study IV explored levels of 
perceived Participation in school activities in students with ASC and their 
classmates in the environment of the Swedish mainstream school. Study 
V explored the frequency and level of engagement in observed social 
interactions with classmates and correlations between observed and self-
rated levels of Participation in school Activities and social interactions in 
students with and without ASC. Study VI explored Environmental Factors 
seen as facilitators and barriers for participation in inclusive schools as 
identified by parents to students with ASC. Study VII explored the 
teachers’ (as important Environmental Factors) perception of students with 
ASCs’ perceived participation. Furthermore, Study VII examined 
correlations between teachers’ ratings and their reported activities in the 
classrooms. 
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Figure 3. Overview of the conducted and interrelated studies in the present thesis. The 
studies are addressing Body Functions (prerequisites), Activities (focusing on social 
interaction), perceived and observed Participation aspects in persons with ASC and 
parents’ perspectives and teachers’ ability to take students with ASCs’ perspective 
(Environmental Factors). 

As previously mentioned, participation can be given different definitions 
depending on group-membership, personal and environmental factors. 
It is therefore complex to measure (65). The present thesis aimed to 
explore participation in mainstream schools for students with ASC in 
regard to some aspects within the components of ICF-CY that could be 
assumed to affect their participation in schools. However, considering 
the complexity of the meaning of participation, the present thesis could, 
for obvious reasons, only comprise a limited amount of research. 
Hence, some demarcation lines were established. Among other relevant 
research topics that had to be deselected, the present thesis did not 
investigate: 

• aspects other than visual search strategies affecting face and 
facially expressed emotion recognition on the component 
Body Functions in the ICF-CY that may affect participation in 
mainstream schools for persons with ASC; 

• whether students with ASC benefit from being educated in 
mainstream schools; 

• if having an ASC diagnosis that is known to teachers affects 
the students with ASCs’ participation in mainstream schools; 
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• if having an ASC diagnosis that is known to the classmates 
affects the students with ASCs’ participation in mainstream 
schools, and; 

• whether the proposed changes in DSM-5 may be beneficial 
or not for persons with ASC. 

SPECIFIC AIMS 
Each of the seven studies had specific aims, which were to: 

I. explore face identification abilities and visual strategies in 
adults with AS; 

II. investigate visual strategies, and the ability to recognise facially 
expressed basic emotions in adults with AS;  

III. examine the consistency of visual strategies across conditions; 
IV. examine perceived participation in students with ASC and 

their classmates in mainstream schools and which activities 
the students rated that they wanted to participate and actually 
participated in;  

V. investigate relations between observed and self-rated levels of 
interactions in students with and without ASC. Furthermore, 
the frequencies and involvement in interactions with 
classmates and other activities in students with and without 
ASC were compared; 

VI. systematically review parents’ perceived barriers and 
facilitators to inclusion and participation in school across 
scientific studies of children with ASC, and; 

VII. investigate how well teachers’ ratings of participation in 
mainstream schools matched with the students with ASCs’ 
own rating of his/her perceived participation. The research 
questions were: 
a. How well did the teachers’ ratings of their students’ 

perception of participation match with the students’ own 
ratings?; 

b. How did the presence of support-staff affect the teachers’ 
rating accuracy of the ASC students’ participation?; 



58 

 

c. How did the accuracy of teachers’ ratings of the ASC 
students’ participation relate to teachers’ self-reported 
professional experience, perceived support, and personal 
interest?, and; 

d. How did teachers’ understanding, reflected by their 
ratings of the students’ perceived level of participation, 
influence the teachers’ reported actions in the classroom? 
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MATERIALS AND METHODS 

Initially, the materials and methods used in the included studies are 
summarised and presented in Table 1. The studies’ materials and 
methods will thereafter be presented. The studies (Studies I-III) 
examining Body Functions in regard to face and emotion recognition and 
the transferability from experimental settings to an Activity will be 
presented first. Thereafter Studies IV-V that focus on perceived and 
observed Participation in school Activities and social interactions in 
students with ASC and Study VII, that focuses on the environmental 
factor constituted by teachers are summarised, since these studies all 
included the same questionnaire. Lastly, Study VI examining parents’ 
perspectives on Environmental Factors, such as facilitators and barriers for 
inclusive schools will be presented. 
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STUDY I-III: 
Studies I-III were undertaken with adult participants with AS for three 
reasons: 

1. The studies were conducted in a laboratory setting using 
advanced technical equipment that required the research 
participant to wear a helmet and be seated in a chinrest. For 
ethical reasons, this was considered too intrusive to be 
conducted on children with AS. 

2. AS is often not diagnosed until the child reaches his/her first 
school years. Recruiting children in the same age group as in 
Studies IV-V and VII implied that the children could recently 
have received their ASC diagnosis and, consequently, been in a 
vulnerable state of mind. Being “tested”2 with the equipment 
mentioned above could therefore have been perceived as a very 
difficult situation for both the child and the family. 

3. The ability to recognise faces and facial expressed emotions 
develops as children grow. However, children develop at 
different paces and therefore, chronological age might be 
misrepresentative as a matching variable. In order to avoid age 
acting as a confounding factor, adults were asked to participate 
in Studies I-III. Furthermore, if adults with AS have difficulty in 
these matters, it may be accurate to assume that children with 
AS and ASC also would have problems in these areas. It may 
thus be argued that plausible group differences would have 
been smaller if children were to participate in the study, since 
young children have more of feature processing rather than the 
configural processing developed by adults without ASC. Hence, 
this may have masked existing differences in the group of 
participants with AS, since similarities may have been due to 
developmental factors, i.e., both groups still depending more on 
feature processing; a strategy that would change in the control 
group, but possibly not in the AS group as they grow older.  

                                                      
2  The words “tested” or “test you” were never used in the laboratory setting. 
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DESIGN 

Studies I-III were all experimental studies, in which recordings of eye 
movements were performed. In Studies I and II comparisons were made 
between two independent groups. Study III had a within-group design 
comparing data between tree different stimuli conditions within each 
research participant in both the AS and the control groups.  Visual 
strategies and their stability across different face stimuli were under 
study.  

PARTICIPANTS 

In Studies I-II the same twenty-four adults (8 females) with a diagnosis of 
AS (mean age 29.0 years (standard deviation (SD) 10.8), without any 
relevant co-morbidity and 24 age and gender matched controls (mean 
age 28.9 years (SD 10.7)) participated. The diagnosis of the participants 
with AS were confirmed by their medical records. Fifteen participants 
with AS and 15 controls participants from Studies I and II who gave 
informed consent for all the recorded data to be used participated in 
Study III. 

MATERIALS 

In Studies I-II, and as references in Study III, the photos used as stimuli 
were displayed in the size of 768 x 576 pixels (220 x 175 cm) including 
margin, on the screen in front of the participants. The distance to the 
screen was 340 cm.  

In Study I twelve pairs of colour photos of faces of real people (6 
females, 6 males) were used as stimuli. As shown in Figure 4, the first 
photo in each pair (puzzle pieced photo) showed a face cut up in six 
puzzle pieces and was displayed for 10 seconds.  

The second picture in each pair, henceforth labelled as the choice 
photos, showed three intact face photos, all of them of the same sex and 
age-group as the puzzle pieced face. The choice photos were not 
identical to any of the puzzle pieced photos, but one of them was a 



64 

 

slightly different photo of the same persons appearing on the puzzle 
pieced photos. 

First stimulus in each 
pair: a puzzle pieced 
photo was displayed for 
10 seconds 

Calibration 
crosshair 
displayed 
between every 
stimuli for 2 
seconds 

Second stimulus in each 
pair; the choice photo (3 
different faces in Study I, 
the same face displaying 
three different emotions 
in Study II). the viewing 
time was not limited and 
the stimuli was presented 
until the participant gave 
a response. 

 

+ 

 
Figure 4. Examples of stimuli and the sequence in which they were presented in Studies I 
and II. Each pair of photos started by showing the puzzle pieced face or facially 
expressed emotion for 10 seconds. After that, a white screen with a black calibration 
crosshair was displayed before the appearance of the choice photo.  

 
In Study II the stimuli again consisted of 12 pairs of colour photos of 
faces. The first photo in each pair showed a face cut up into six puzzle 
pieces as shown in Figure 4. This puzzle pieced face showed one of 
three basic emotional expressions, viz.: happy, angry or surprised. The 
choice photos showed three pictures of the same person expressing 
each one of the three possible emotions displayed as a puzzle. The 
puzzle pieced photo was never identical to any of the three photos 
within the choice photo. 

In both Study I and Study II six of the 12 puzzle pieced photos showed 
intact eyes in two of the puzzle pieces, while in the other six puzzle 
pieced photos, the eyes were bisected right through the pupil, in order 
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to be able to check the importance of information from the eye area, as 
shown in Figure 5. 

Figure 5. To the left is an example of a puzzle pieced picture with the eyes visible and to 
the right an example of bisected eyes. 

 
For Study III an interactive dynamic dialogue condition, conducted by 
the same experimental leader as in Studies I and II, was set up and 
followed immediately after data collection for Studies I and II. The 
experimental leader’s face and the choice photos from Studies I and II 
were all used as stimuli in Study III.  

PROCEDURES 

In Studies I-III the research participants were initially introduced to the 
apparatus and had the experimental procedures explained to them. The 
research participants were seated at a table 3.4 metre away from the 
screen where the photos were projected. A chinrest attached to the table 
was used to stabilise the research participants’ head, as shown in Figure 
6. The helmet mounted eye-tracker was attached to the top of the 
chinrest to further help stabilise the head, which in turn increased the 
tracking accuracy.  
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Figure 6 A research participant set up with the eye-tracker as used in Studies I-III. 
The person on the photo has kindly agreed on publishing. 
 

The research participants viewed 12 pairs of colour photos of faces of 
real people. The first pair of photos was randomly assigned to the 
participants and the order was rotated in both groups.  

In Study I the participants were asked to identify the face from the non-
identical puzzle pieced photo as one of the three faces on the choice 
photos. 

In Study II the participants were asked to identify the emotion previously 
presented in the puzzle pieced photo, as one of the three emotions 
displayed in the choice photos. 

As previously shown in Figure 4, the time the research participants had 
for identifying and orally giving their answer was unlimited in both Study 
I and II. 

In Study III, the dialogue followed immediately after completion of data 
collection for Studies I and II. The participants kept the head mounted 
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eye-tracker on and were seated at a table in the same room, opposite the 
experimental leader as shown in Figure 7. 

 

Figure 7. The setup during the interactive dynamic dialogue condition in Study III. 

 
The dialogue created an interactive dynamic condition, so the visual 
strategies on a face during such an event could be measured. The 
dialogue was an evaluation of, and reflection on, the previous conditions 
that the participants just completed. Therefore it was supposedly 
perceived as a natural conversation. During the dialogue, the test leader 
asked the participants questions on what they thought about the tests 
and whether or not they would consider participating in a similar study 
again. Examples of the stimuli previously viewed were present on the 
table and used as references during the conversation. The verbal 
dialogues were not recorded. 

DATA AND ANALYSES 

In Studies I-III a head mounted eye-tracker, SMI iView X HED (SMI, 
2006), operating in 60 Hz, was used to measure eye movements. 
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Number of fixations and fixation durations were collected in all three 
studies.  

Unknown to the research participants, the puzzle pieced photos were 
divided into six different areas, as shown in Figure 8. Each single puzzle 
piece could be classified as ‘eye’, ‘mouth’ or ‘other’ (part of a face). The 
different puzzle pieces were classified according to the most prominent 
feature in that particular piece.  

 

Figure 8. Classification of different fixation areas, i.e., areas of interest (AOI). The 
puzzle pieces in the upper row were going from left to right classified as: ‘eye’, ‘other’, 
‘mouth’ and on the lower row as ‘other’, ‘other’, ‘eye’. To the right is an example of how 
choice pictures were divided into fixation areas. 

 
The choice photos were divided into three different fixation areas, i.e., 
areas of interest (AOI), viz.: ‘eye’, ‘mouth’ and ‘other’, as shown in 
Figure 8. The parameters measured were numbers of fixations and 
fixation duration on each region classified as ‘eye’, ‘mouth’ or ‘other’ in 
the puzzle pieced photos and the choice photos, respectively. Generally, 
fixations are defined as mean x, y, co-ordinates of the fixation points, 
yielding an area of a x a °, lasting a minimum of t ms (44, 158). The 
reason is that the fixation point is assumed to reflect the focus of 
attention and fixations need to be separated from saccades, due to the 
fact that during the saccade a person is virtually blind (260). Almost no 
fixations are shorter than 100 ms (48). The t-value was consequently set 
at 100 ms and an a-value, equal to 1 ° x 1 ° was used.  
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To analyse the data from the eye-tracker, a fixation generation program 
was used, based on a centroid mode algorithm (73). A Matlab-based 
fixation generation program was set to recognise fixations where at least 
six consecutive data samples fell within a minimum of 1 ° x 1 ° of each 
other providing minimum fixation duration of 100 ms. 

In Study III the same three AOI each representing ‘mouth’, ‘eyes’ or 
‘other’ (parts of the face) were defined on the test leader’s face as on the 
photos used in Studies I and II. However, only data from viewing the 
choice photos in Studies I and II were used. The choice photos from 
Study I were defined as condition 1a, from Study II as condition 1b, and 
the interactive dynamic condition in Study III was defined condition 2. 
The numbers of fixations and fixation duration on each AOI were 
measured in all three conditions. The data from the dialogues (condition 
2) were manually analysed frame by frame for those sets of frames that 
were clustered into a centroid mode generated fixation (73). Fixation 
durations were noted for each fixation. Each fixation was then labelled 
in one of the three categories, in order to identify the focus of attention 
of the person, viz.: ‘eyes’, ‘mouth’ and ‘other’.  

In Study I data were analysed using SPSS 14.1 (SPSS Inc.). The 
Kolmogorov-Smirnov test was used to test the number of correct 
answers and fixation durations for normal distribution, which was not 
found. The Wilcoxon Signed Rank Test was used for paired data. The 
Mann-Whitney U-test was used for comparisons between two 
independent groups. The χ2-test was used to analyse categorical data. 
Independent samples t-tests were used to compare the normally 
distributed number of fixations on the ‘eye’ between the two groups in 
the two puzzle pieced photo conditions. In all analyses, the α-level was 
set to .05. Based on the α-level and 24 x 24 participants, a standardised 
difference, (Cohen’s d) of 0.8 or larger was possible to detect with 80% 
power. Rosenthal’s r was used for determining effect size. 

In Study II data were analysed using PASW 17 (SPSS Inc.). The 
Kolmogorov-Smirnov test was used to test the number of correct 
answers, number of fixations and fixation duration for normal 
distribution, which was not found for the entire sample. Wilcox signed-
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rank test was used for paired data. Mann-Whitney U-test was used for 
comparisons between two independent groups. χ2-test was used to 
analyse categorical data. In all analyses, the α-level was set to .05. To 
estimate the clinical relevance of the findings, Cohen’s effect size 
(Cohen’s d) was used. Rosenthal’s r was used for determining effect size. 

In Study III data were analysed using PASW 17 (SPSS Inc.). The 
Kolmogorov–Smirnov test was used to test the normal distribution of 
all variables. Paired samples t-test or Wilcoxon’s signed rank test was 
used for paired data. In all analyses, the α-level was set to .05. To 
estimate the clinical relevance of the findings, Cohen’s effect size 
(Cohen’s d) was used. Based on the α-level and 15 x 15 participants, a 
standardised difference of 1.1 or larger was possible to detect with 80% 
power. Due to the fact that the static and the interactive dynamic 
conditions varied in time, the number of fixations on each of the three 
AOI was calculated as a percentage of the total number of fixations. 
Based on percentage and the average fixation duration on each AOI for 
each participant in each condition, an index was calculated by 
multiplying the duration value in milliseconds (ms) with the percentage 
value. This provided a relative measurement of average fixation time on 
the different facial parts in each category for each subject. Since the 
index was not sensitive to the length of each recording session, it was 
used for comparison between the static and the interactive dynamic 
conditions, in addition to mean durations and percentage distribution of 
fixations. 

ETHICAL CONSIDERATIONS 

In accordance with the Swedish Act Concerning the Ethical Review of 
Research Involving Humans approval from a Regional Ethical 
committee was not required, due to the absence of treatment or 
intervention in the studies. The studies complied with the Helsinki 
Declaration. Participation in Studies I-III was voluntary. Each participant 
was given information of the study and those showing interest to 
participate were given thorough information about the aims of the 
study, the procedures and what collected data were to be used for. 
Written informed consent was given, and participants were, before 
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starting, again reminded that they could quit at any point of time, 
without explanation. However, the information that data on visual 
strategies were also measured during the interview analysed in Study III 
was given after all the experimental procedures were finished. All 
participants had the opportunity to talk to the test leader after finishing 
the data collection for all three studies and they were given the 
opportunity to contact the test leader later on if questions arose. 

STUDIES IV-V AND STUDY VII 
These studies will be presented together since the participants were 
partly the same and measurements in all studies were obtained by the 
complete or parts of the same participation questionnaire. 

DESIGN 

Studies IV and VII were both questionnaire-based studies, whereas Study 
VI was an observation and questionnaire based study. 

PARTICIPANTS 

In Study IV, 22 students with ASC (mean age 10.7, 73% boys) and 382 
classmates (mean age 10.8, 49% boys) attending grade 3-6 in 21 
different Swedish mainstream schools participated. In Study V the same 
22 students with ASC and four of his/her classmates (2 girls and 2 boys, 
in total 84) were observed during lectures and recess. In Study VII, 21 
teachers, one from each of the schools participated in addition to the 
same 22 students with ASC as in Studies IV and V. 

MATERIALS  

Participation questionnaire 

In Studies IV-V and Study VII, an adapted version of a previously used 
set of questionnaires (Children’s participation in school [age 7-12] and 
Adolescent’s participation in school age 13-17) was used. The original 
questionnaire consisted of a Swedish version of autonomy and locus of 
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control scales from The Arc´s self-determination scale (243) adapted to 
school age children and teenagers, as well as a Swedish version of an 
availability and participation scale. However, the statements in the 
original questionnaire that primarily focused on activities more relevant 
for students in non-mainstream school settings were removed, in order 
to minimise the number of statements. The formulations in the original 
statements, i.e., the “I do”, “I agree” and frequency response statements 
were kept for validity and reliability reasons. In order to achieve the 
aims of Study IV nine existing statements were reformulated into 
autonomy statements (“I want to”) and added. 

In addition to demographic information regarding age, gender and 
school-year, the questionnaire used in Studies IV-V and Study VII, 
further presented in Table 2 comprised of 46 statements. The 
questionnaire was pilot tested in two classrooms (grade 4 and grade 6) 
with two students with ASC and their 38 classmates. The author was 
present and discussed the statements with the students participating in 
the pilot study. These discussions did not result in any changes of the 
questionnaire statements. 
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Table 2. The 46 statements in the participation questionnaire. In bold are the 
statements included in the paired I want to/I do statements. The scales were ordered 
from: rarely to often / never true to always true / almost never to almost always. 
Statements in which a low rating could be interpreted as a positive outcome are in 
italics. 

 

Statements 
Scale 
steps 

In
fo

rm
al

 re
la

tio
ns

 

I am bullied at school   5 
I help my classmates in school  5 
I get help from my classmates in school  5 
I am with my classmates during recess  5 
I meet my classmates after school   4 
I want to be alone during recess  5 
I ask my classmates if I can join in with them  5 
I talk to my classmates in the classroom  5 
I talk to my classmates on the phone/Internet after school  4 
I want to answer my classmates when they talk to me  5 
I want to help my classmates during school  5 
My classmates ask me if I want to join in with them  5 
I want to be with classmates during recess  5 
I answer when my classmates talk to me  5 
I want my classmates to ask me if I want to join in with them  5 
I want to ask my classmates if I can join in with them  5 
I talk to and am together with friends my age 5 
I want to talk to classmates in the class room  5 
I talk to people that are new to me  4 
I tell my classmates if I think they act badly towards me  4 
Me and my classmates are together as long as I want to  5 
I decide myself what to do during recess  4 

Fo
rm

al
 re

la
tio

ns
 I can understand when my teacher explains to the class what to do  5 

I think my teacher and I understand each other  5 
My teacher helps me so I can concentrate during lessons 5 
My teacher is interested and asks me about what I am doing  5 
I can talk to my teacher when I want something 5 
I can ask for help if I hurt myself in school  4 
I talk to teachers during recess  5 

A
ct

iv
iti

es
 I want to participate in physical education (P.E.)  5 

I participate in P.E. 5 
I work with different learning materials than my classmates.  5 
I want to go on outings when the school arranges it  5 
I go on outings when the school arranges it  5 

Se
lf-

 K
no

w
le

dg
e 

I am afraid to make mistakes   4 
It is hard for me to get friends  4 
Me and my classmates decide together what to do  4 
It is easy for me to get friends  4 
I can like a friend even if we sometimes disagree  4 
I try again if I am unsuccessful  4 
My classmates like me  4 
I sometimes pretend to like things I don’t, for my classmates to like me  4 
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Table 2 (Continuing)  
I am good at cooperating  4 
I know what I am good at  4 
I do what my classmates want to   4 
I can get angry at someone that I like  4 

 

In order to achieve the aim of Study VII the same questionnaire was 
distributed to the classroom teacher. However, this questionnaire was 
modified so that it asked for the teachers’ opinions on how the student 
with ASC would rate his/her level of participation on each of the 46 
statements. 

To test the intra-rater reliability of the questionnaire, two sets of 
statements were used. The first set, “I want to be with classmates during 
recess/I want to be alone during recess”, had a four step Likert response scale. 
The second set, “It is easy for me to get friends/It is hard for me to get friends”, 
had a five step Likert response scale. 

Teacher questionnaire 

A second questionnaire consisting of 54 questions and statements was 
created for Study VII. The teacher questionnaire aimed to obtain 
information regarding factors that were supposed to influence the 
teachers’ relation with students with ASC. It also aimed to capture some 
self-reported classroom activities hypothesised to enhance participation. 
The questionnaire contained two questions regarding teaching 
experience: “I have worked as a teacher for ___years” and “I have worked with 
students with ASC for ___years”, one statement regarding ASC specific 
education, i.e., “I have been trained to work with students with ASC”, rated on 
a 5 step Likert response scale graded from “not true” to “true” and 
questions regarding support from and collaboration with teacher 
assistants, special education teachers, or otherwise specialised staff. The 
questionnaire also included statements regarding the degree of 
adaptations the teacher had made, e.g., “I always have to adapt tasks to the 
student with ASC’s abilities when he/she studies in the classroom”. These 
statements were rated on a 5 step Likert scale graded from “not true” to 
“true”. In addition, the questionnaire included frequency statements to 
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assess how often the teacher executed activities aimed at improving the 
attitudes and social relations in the classroom, e.g., “I do specific activities to 
enhance social relations for the student with ASC”. These statements were 
graded on a 5 step scale rated from “every week” to “never”. There were 
also open ended questions in which the teachers could provide 
examples of the kind of activities they usually included. 

One set of statements, “I always have to adapt tasks to the student with ASC’s 
abilities when he/she studies in the classroom” and “I never have to adapt tasks to 
the student with ASC’s abilities when he/she studies in the classroom”, with a five 
step Likert response scale was used to test the intra rater-reliability of 
the teacher questionnaire.  

Child Observation Protocol 

The observations of social interactions in Study V were done with the 
Child Observation in Preschools (COP-2) instrument, presented in 
Table 3 (75). 
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As presented in Table 3, the COP-2 allows for structured observations 
of nine variables, each with different coding alternatives. The different 
variables provide information regarding both frequencies (how often) 
and type of activity, as well the as child’s involvement in that activity. 
COP-2 is designed to provide a succession of snapshots of specific child 
behaviours. The procedure includes the following steps; the group of 
students to be observed are defined, in this case five students in each 
classroom (1 student with ASC and 4 classmates). Thereafter, the first 
student is located and observed for three seconds. After that, coding on 
all variables in the first line of the protocol is done. This constitutes the 
first snapshot of the students’ activities and level of engagement as 
shown in Figure 9. 

Student 1: COP-2 variables 

Snapshot/time Verbal To 
whom 

Schedule Proximity Interaction Type 
task 

Involvement Material Action 

1. 8.30 N NT WG WG P SQ M M M 

2…          

18.          

Figure 9. An example on coding of the first snapshot of one student. Each coding sheet 
comprises 18 snapshots. The abbreviated codes are explained in Table 3. 

 
Immediately after the observation of the first student in the group, the 
next student in the group is identified and observed. The procedure is 
repeated until a first snapshot of all the included students has been 
coded. This ensures that the students’ snap-shots are coded within a 
short period of time. When all students in the group have been coded 
on their first snapshot, this constitutes a “sweep” of observations as 
illustrated in Figure 10. 
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 Student 1: COP-2 variables 

Snapshot/time Verbal To 
whom 

Schedule Proximity Interaction Type 
task 

Involvement Material Action 

1. 8.30 N NT WG WG P SQ M M M 

2…          

18.          

 Student 2: COP-2 variables 

Snapshot/time Verbal To 
whom 

Schedule Proximity Interaction Type 
task 

Involvement Material Action 

1. 8.30 Y C WG WG S S MH N N 

2…          

18.          

 Student 3: COP-2 variables 

Snapshot/time Verbal To 
whom 

Schedule Proximity Interaction Type 
task 

Involvement Material Action 

1. 8.31 N NT WG WG P SQ ML M M 

2…          

18.          

 Student 4: COP-2 variables 

Snapshot/time Verbal To 
whom 

Schedule Proximity Interaction Type 
task 

Involvement Material Action 

1. 8.32 L C WG WG S S MH N N 

2…          

18.          

 Student 5: COP-2 variables 

Snapshot/time Verbal To 
whom 

Schedule Proximity Interaction Type 
task 

Involvement Material Action 

1. 8.32 N NT WG WG P SQ M M M 

2…          

18.          

Figure 10. An example of example of five observation sheets where the first snapshot 
has been coded for each of the five included students. These snapshots are together 
considered as one completed observation sweep. 
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Thereafter observations constituting the next number of snapshots are 
performed. Each observation protocol consist of 18 snapshots, 
consequently, at least 18 sweeps were performed on each of the 
observation days. Each single snapshot may in itself be regarded as 
providing insufficient information. However, combined they provide 
aggregated information regarding how children spend their time, and 
their preferences. In addition to the original observation guidelines, that 
only cover observations inside the classroom, recess was added as a 
context in which observations were conducted, since spontaneous 
unstructured peer interactions are even more likely to occur during 
recess compared with inside the classroom. Before starting the data 
collection for Study V, an inter-rater reliability was conducted, proving a 
90% agreement between the author and a colleague experienced in child 
assessments. 

PROCEDURES 

The participation questionnaires were handed out to the students during 
lecture time and collected by the author who was present on site. 
Assistance and explanations were offered to students struggling with 
their reading. At the same time the two questionnaires were handed out 
to the teachers. The teacher-questionnaire was either collected by, or 
sent to, the  author. 

In Study V the author visited all classrooms on three different days. The 
first day the participation questionnaire was distributed to all students 
that were included in the study. On each day a minimum of 18 
observation snap shots were coded for each of the 106 students, i.e., 18 
sweeps in each classroom on each observation day. The observations 
were repeated over three days. Since the classroom teacher decided 
which days it was possible to visit the classroom, the observations could 
not target specific subjects or be conducted at the same time of day in 
each classroom. However, for all observations classroom time and 
recess time were included. The selected students were not informed that 
they, in particular, were observed. Even though the observations did not 
take a full day to complete, the author was present during at least three 
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full schooldays in each class, in order to make the presence of an 
additional adult in the classroom and on the schoolyard less remarkable.  

DATA AND ANALYSES 

In Study IV data from the questionnaires were used for comparison 
between two independent groups. Correlations within research 
participants were also carried out in both groups.  

In order to enhance interpretation of the results from the participation 
questionnaire in Study IV, the 46 statements were divided into four 
themes related to different aspects of participation prior to the 
distribution of the questionnaire. The first theme, “Informal relations” 
(22 statements), related to interaction with classmates, e.g., “I am bullied 
at school”, “I help my classmates in school”. The second theme, “Formal 
relations” (7 statements), related to support and interaction from 
teachers, e.g., “I can talk to my teacher when I want something”, “I think my 
teacher and I understand each other”. A third theme, “Activities”, (five 
statements), related to participating in school activities, e.g., “I participate 
in Physical Education (P.E.).”, “I go on outings when the school arranges it”. A 
fourth theme, “Self-knowledge”, (12 statements) included statements 
such as: “My classmates like me”, “I know what I am good at”. Two of the 
themes (“Informal relations” and “Activities”) contained statements that 
aimed to capture the autonomy of the students, by asking them to rate if 
they wanted to do something. In “Informal relations” seven out of 22 
statements had that content, e.g., “I want to help my classmates in school”. In 
“Activities” two out of five statements had that content, e.g., “I want to 
participate in P.E.”. 

A confirmatory factor analysis was conducted on the 46 statements after 
data collection using Varimax Rotation method with Kaiser’s 
Normalisation. The Kaiser-Meyer-Olkin measure for sampling adequacy 
was .80, verifying the sampling size as adequate (79). However, as 
shown in Figure 11, the factor analysis did not confirm the four themes 
or identified any number of themes with a high percentage of explained 
variance.  
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Figure 11. Scree plot showing that there was no clear points of inflexion guiding the 
number of factors to choose.  The smaller figure shows that when using four factors, 
none of them have a percentage of variance higher than 17.3%. 

 
In fact, as shown in Table 4, the only theme that was somewhat 
confirmed in the factor analysis was “Formal relations” in which 6 out 
of 7 statements loaded .4 or above on factor 4. The corresponding 
numbers for the other themes were in;  

“Informal relations”, 10 out of 22 statements loaded .4 or above on 
factor 1, however, one of these 10 statements loaded even stronger on 
factor 3; 

“Activities”, 3 out of 5 statements also loaded .4 or above on factor 1, 
and;  

“Self-Knowledge” 6 out of 12 statements loaded .4 or above on factor 
3. 
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Table 4. All statements and their loading on each of the four factors. Loadings of ± . 40 
or above are in bold. 

 

Factor 

1 2 3 4 

In
fo

rm
al

 re
la

tio
ns

 

I am bullied at school   -.107 -.071 -.674 -.039 

I help my classmates in school .296 .329 .129 .392 

I get help from my classmates in school .496 .272 .232 .288 

I am with my classmates during recess .422 .294 .538 -.058 

I meet my classmates after school   .025 .540 .056 .172 

I want to be alone during recess  -.499 -.077 -.319 .321 

I ask my classmates if I can join in with them .555 .111 -.047 .165 

I talk to my classmates in the classroom .072 .719 -.008 -.201 

I talk to my classmates on the phone/Internet after school .017 .556 .180 .111 

I want to answer my classmates when they talk to me .606 .090 .216 .056 

I want to help my classmates during school .560 .147 -.075 .343 

My classmates ask me if I want to join in with them .280 .147 .468 .239 

I want to be with classmates during recess .617 .228 .226 -.197 

I answer when my classmates talk to me .490 .114 .267 .023 

I want my classmates to ask me if I want to join in with them .517 .206 -.126 .055 

I want to ask my classmates if I can join in with them .580 .135 -.169 .103 

I talk to and am together with friends my age .231 .283 .283 .017 

I want to talk to classmates in the class room .033 .752 -.006 -.148 

I talk to people that are new to me  .112 .300 -.013 .016 

I tell my classmates if I think they act badly towards me .183 .348 .098 .216 

Me and my classmates are together as long as I want to .123 .385 .141 .054 

I decide myself what to do during recess .062 .321 .034 .069 
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Table 4. (Continuing). 
Fo

rm
al

 re
la

tio
ns

 

I can understand when my teacher explains to the class what to do .241 -.048 .415 .331 

I think my teacher and I understand each other .258 -.145 .217 .633 

My teacher helps me so I can concentrate during lessons .034 .086 -.007 .594 

My teacher is interested and asks me about what I am doing .124 .228 .037 .539 

I can talk to my teacher when I want something .105 .037 .132 .562 

I can ask for help if I hurt myself in school .205 .020 .077 .546 

I talk to teachers during recess .100 .046 -.129 .470 

A
ct

iv
iti

es
 

I want to participate in physical education (P.E.) .467 -.024 -.006 .225 

I participate in P.E. .429 -.073 .129 .147 

I work with different learning materials than my classmates. -.027 .337 -.298 .215 

I want to go on outings when the school arranges it .453 -.073 .095 .185 

I go on outings when the school arranges it .377 -.059 .193 .119 

Se
lf-

K
no

w
le

dg
e 

I am afraid to make mistakes   -.025 .069 -.484 .041 

It is hard for me to get friends  .061 -.232 -.647 -.161 

Me and my classmates decide together what to do  .324 .287 .415 .131 

It is easy for me to get friends  .128 .361 .519 .241 

I can like a friend even if we sometimes disagree  .371 .209 .109 .140 

I try again if I am unsuccessful  .027 .269 .218 .422 

My classmates like me  .190 .290 .480 .240 

I sometimes pretend to like things I don’t. for my classmates to like me  .074 .196 -.436 -.042 

I am good at cooperating  .265 .106 .158 .371 

I know what I am good at  .029 .250 .171 .206 

I do what my classmates want to   .207 .184 -.016 .076 

I can get angry at someone that I like  -.018 .327 -.213 .124 
 

The factor analysis did not confirm the suggested themes. However, 
since the themes were regarded to enhance the readability of the results 
an inter-rater reliability of the division in to four themes was assessed by 
two of the authors of Study IV. It showed 87% correspondence. Six of 
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the statements were thereafter discussed and an agreement was reached 
that they belonged to the theme “Self-knowledge”. The themes were 
thus rearranged and used only to structure the results. No analyses were 
made by combining ratings on statements into theme ratings.  

Given that the factor analysis did not provide a clear cut evidence of 
themes; the next step, namely to perform a Rash analysis was not taken. 
Hence, whether or not the questionnaire measures one or several 
constructs remains unknown.  

In Study VII data from the participation questionnaire were used for 
comparison of ratings between each teacher/student pair. Correlations 
were conducted within the group of teachers using both data from the 
participation questionnaire and the teacher questionnaire. Text data 
were used in order to gather information regarding use of specific 
teaching materials. How data from the two different questionnaires were 
used in Studies IV and VII is illustrated in Figure 12. 

 

Figure 12. The two questionnaires used in Studies IV and VII, their interrelationships 
and how they were compared. 
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In Study IV, an analysis comparing the self-rated levels of participation 
between the two groups of students was done (indicated by number 1, 
in Figure 12). Furthermore, correlations were analysed within groups 
regarding the “I want to” and the “I do” pairs included in the 
questionnaire (indicated by number 2, in Figure 12).  

In Study VII an analysis examining to what extent the teachers could 
take the students’ perspectives was carried out. It measured the level of 
agreements between students’ and teachers’ ratings of students with 
ASC’s perceived participation (indicated by number 3, in Figure 12). 
Furthermore, correlation analyses between the precision of teachers’ 
ratings (of their student with ASC’s participation) and teachers’ 
background factors from the teacher questionnaire (indicated by 
number 4, in Figure 12) were carried out. Correlation analyses between 
teachers’ ratings on items from the participation questionnaire and 
statements from the teachers’ questionnaire regarding self-reported 
frequency of classroom activities (indicated by number 5, in Figure 12) 
were also carried out, in order to examine to what extent teachers’ 
knowledge about the students’ perceived participation affected their 
classroom actions. Additionally, answers from open ended questions, in 
which the teachers were asked to provide examples of the kind of 
activities they usually implemented and materials they used were 
analysed. Cronbach’s Alpha analyses were made, in order to test the 
intra-rater reliability of the questionnaire. Despite all variables being 
ordinal they were tested for normal distribution with the use of 
Kolmogorov-Smirnov test. In response to 34 of the 46 statements, the 
distributions were found to be normal in the group of students with 
ASC, whereas none of classmates’ item responses were normally 
distributed. Consequently, Mann-Whitney U-tests and Spearman’s 
correlations were used. Since the factor analysis was unable to identify 
any sets of statements that appeared to be associated, it indicated that 
the statements each measured different aspects of the students’ 
participation. The Bonferroni adjustment of the α-level is usually applied 
when it is expected that a set of tests are correlated to some degree, so 
that a universal null-hypothesis for such statements would be 
appropriate. However, with each of the tests essentially testing different 
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aspects of participation, and each being of interest in its own right, it 
was considered inappropriate to use the Bonferroni adjustment in this 
case (186). Consequently, the α-level for all tests was set at .05.  

In Study VII, four aspects of agreement were used as outcome variables 
in the analyses. Teachers’ and students’ ratings were recorded as “total 
agreement”, “near agreement” and “disagreement”. Since ”near 
agreement” indicated only a one step discrepancy between the teachers’ 
and the students’ ratings on either the four or the five step scales, the 
sum of “total agreement” and “near agreement” was also used as a 
variable, indicating a reasonable level of agreement. 

The intra rater reliability of the teacher questionnaires was tested with 
Cronbach’s Alpha. Variables on interval and ordinal scales were tested 
for normal distribution with the use of Kolmogorov-Smirnov test. 
Mann-Whitney U-tests and Spearman’s correlations were calculated, 
with the α-level set at .05. A power calculation indicated that the 22 
pairs of student/teacher questionnaires would be adequate to identify a 
correlation coefficient of 0.44 or stronger with β-level = .2 (power = 
80%) and the α-level set at .05. Weighted Kappa analyses on 
student/teacher agreements were calculated where appropriate.  

Teacher accuracy (calculated as the sum of total agreement and near 
agreement) in rating perceived participation in their students with ASC 
was used for multiple correlation analyses with the teachers’ self-
reported professional experiences, perceived support, and personal 
interests. 

Furthermore, since it was of interest to examine whether teachers’ 
ratings influenced their actions in the classroom or not, teachers’ ratings 
on selected statements from the participation questionnaire and their 
self-reported frequencies of classroom activities were used for two sets 
of correlation analyses. Firstly, teachers’ ratings on three statements 
from the participation questionnaire, “I am bullied at school”, “It is hard for 
me to get friends”, and “My classmates like me”, rated as 1 = “not at all true” - 
5 = “completely true”, were all tested for correlations with their ratings on 
two statements from the teacher questionnaire, viz.: “I do specific activities 
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to improve the attitudes of classmates towards the student with ASC” and “I do 
specific activities to enhance social relations for the student with ASC”, rated as 1 
= “Every week” - 5 = “Never”. These statements from the participation 
questionnaire were chosen, since if rated negatively they could be 
considered as reasons for teachers to implement activities aimed at 
enhancing social relations and/or activities to improve the attitudinal 
climate in the classroom. Secondly, teachers’ ratings on the statement “I 
can understand when my teacher explains to the class what to do”, rated as 1 = not 
true - 5 = completely true, in the participation questionnaire, and their 
ratings on the statement “I always have to adapt tasks to the student with 
ASC’s abilities when he/she studies in the classroom”, rated as 1 = not true - 5 = 
completely true, from the teacher questionnaire were tested for 
correlations. 

In Study V, a minimum of 9x18 = 162 variables were coded for each of 
the 106 students on each day. The observations were repeated over 
three days and in total, 51,516 variables were coded for. As presented in 
Table 5, coding for relevant variables that jointly would constitute an 
observed activity corresponding to each of the five selected 
questionnaire items was defined. If an observation contained a 
combination of these pre-defined variables, it was regarded as one count 
representing one observed activity corresponding to the related 
questionnaire item. The counts were numbered according to the 
questionnaire items they represented, i.e., count 1-5. The coding for the 
COP-2 variable involvement was analysed as a separate variable, in 
order to explore the students’ levels of involvement whilst participating 
in school activities and in interactions. 
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Table 5. The coding alternatives within the relevant variables presented in bold in Table 
3, which constituted the counts corresponding to each of the five items from the 
participation questionnaire. 

Questionnaire 
item/count 

Variable COP-2 codes corresponding to selected questionnaire item 
Verbal To whom Schedule Proximity Interaction 

“I am with my classmates 
during recess”/Count 1. 

No 
Yes 
Listening 
Fuss/cry 

Child 
SG 
WG 
No Talk 

Recess Child 
SG 
WG 
 

Non-academic 
Parallel 
Associative 

Cooperative 
Onlooker 
Social 
Unoccupied 

“I talk to my classmates 
in the 
classroom”/Count 2 

Yes 
Listening 
 

Child 
SG 
WG 
 

WG 
SG 
C 
SGC 
Transition 
Meal time 
Other 

Child 
SG 
SG/T 
WG 

Non-academic 
Parallel 
Associative 

Cooperative 
Onlooker 
Social 
Unoccupied 

“I talk to and am 
together with friends my 
age”/Count 3 

No 
Yes 
Listening 
 

Child 
SG 
WG 
 

WG 
SG 
C 
SGC 
Transition 
Meal time 
Other 
Recess 

Child 
SG 
SG/T 
WG 
 

Non- 
academic 
Parallel 
Associative 

Cooperative 
Onlooker 
Social 
Unoccupied 

“I talk to teachers during 
recess”/Count 4 

Yes 
Listening 
 

Teacher Recess T 
SG/T 
WG 
WG/T 

Non-academic 
Parallel 
Associative 

Cooperative 
Onlooker 
Social 
Unoccupied 

“My classmates like 
me”/Count 5 

No 
Yes 
Listening 
 

Child 
SG 
 

WG 
SG 
C 
SGC 
Transition 
Meal time 
Other 
Recess 

Child 
SG 
SG/T 
WG 
 

Non-academic 
Parallel 
Associative 

Cooperative 
Onlooker 
Social 
Unoccupied 

 

All relevant variables were tested for normal distribution with the 
Kolmogorov-Smirnov test. The number of counts 1-3 and 5 fulfilled 
that criterion. However, Mann-Whitney U-tests were conducted for 
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between-groups comparisons due to the differences in group size. 
Spearman’s correlation tests were conducted in all correlation analyses, 
since the questionnaire item ratings were made on a Likert scale, 
providing ordinal data. The percentages of counts were compared 
between the groups with the use of χ2 and Fischer’s exact tests. A power 
calculation was made on the assumption of an α-level of .05 and a β-
level of .2, given a sample size of 22 in the smaller group, showing that a 
0.86 Cohen’s d or larger could be detected in the between-group 
comparisons. For the correlation analyses, the corresponding correlation 
coefficient was estimated to be .43 or larger.  

ETHICAL CONSIDERATIONS  

The recruitment of students with ASC was done through organisation 
registers in: The Swedish National Autism and Asperger Association, 
and their local associates, local Paediatric Clinics, and local community 
school-support teams. For ethical reasons the author did not have any 
information regarding who and how many families that received the 
information and invitation letter. Contact information was obtained only 
from those parents that choose to contact the author. All the 
participants with ASC required their parents’ written informed consent 
and their own written assent, prior to participation in the study. They 
were all given information on the aim and the procedures of the study 
and how data would be collected, stored confidentially and published 
and if consent/assent were given the students’ schools were contacted. 
The students were included in the study only if the headmaster of the 
school formally approved to the study and the teachers gave their 
written consent to participate. The classmates and their parents received 
information about the study from the teacher and were, prior to the visit 
of the author, given the opportunity to decline participation in the study. 
In the information letter all students and parents were informed that the 
author would observe activities inside and outside the classroom on 
three occasions. Information about which specific students that was 
observed was not given in order not to identify the student with ASC 
and avoid affecting the students’ behaviour more than necessary. On 
every occasion the students and the teachers were reminded verbally and 
in writing that they could choose to quit or not to answer some or all of 
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the statements at any time and without any explanation required. The 
study design and procedures conformed to the Helsinki declaration and 
the project generating Studies IV-V and Study VII was approved by the 
Regional Ethical Committee in Linköping, Sweden (Dnr 175-08).  

STUDY VI 

DESIGN 

Study VI was conducted as a systematic literature review of studies 
regarding factors that parents of children with ASC perceived 
contributed to inclusive mainstream schools. 

PARTICIPANTS 

The perceptions of 1,365 parents of students with ASC were reflected in 
28 journal articles. 

PROCEDURES 

A computer search regarding parental perspectives on inclusion in 
mainstream schools for children with ASC was conducted using ERIC 
(1990-2011), PsycINFO (1990-2011), PubMed (1990-2011), AMED 
(1985-2010), Scopus and Web of Science (1990-2010). The following 
search terms were used: 

- autism3, pervasive developmental disorders, PDD, 
neuropsychiatric disorder, autistic spectrum disorders, Asperger 
syndrome 
- parenting, parents, guardian, mother, father, family  
- school perspectives, school, preschool, mainstream, inclusion, 
integration, inclusive education, inclusive school, teachers, education, 
special education, segregated programming. 

                                                      
3 By inclusion of the term autism, any scientific journal article covering either 
autism spectrum conditions or autism spectrum disorders was identified. For 
reason of clarity the term Autism Spectrum Conditions (ASC) was consistently 
used in the review. 
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The first search resulted in 1,674 hits divided as shown in Table 6. The 
first screening was completed on each search independently and 
duplicates were not checked. Titles and abstracts in the first screening 
were rated on a five-point scale by the first and second author, where 5 
estimated the article to completely fulfil and 4 mostly fulfil the inclusion 
criteria of the present review, i.e.: (A) include children between the ages 
of 6 to 16 years with ASC; (B) explicitly identify parental perspectives 
affecting inclusion in mainstream schools; and (C) be conducted in the 
Western world including Hong Kong (100). Ratings 3-1 estimated that 
the article met few to none of these prerequisites.  

In screening one and two, only those rated with 4 and above were 
included. In cases of inconclusive ratings between the two raters, a 
consensus approach was applied. The second screening was used to 
order the full articles and at this point, any duplicates were excluded. 
Exclusion criteria were non peer-reviewed and articles in languages 
other than English. A manual search of the reference lists of the 
included articles was performed, with no further articles found for 
inclusion. Inter-rater reliability was achieved through an independent 
checker after the second screening. This post-doctoral research fellow 
had a degree in Psychology and track record in the field of autism-
related research. The agreement kappa scores were 0.72, with inclusion 
agreement of 0.93 and exclusion agreement of 0.93. 
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Table 6. Search and selection of articles for the systematic literature review. 

Database 
Number of 
hits 

Number of 
selected 
articles 1st 
screening 

Number of 
selected 
articles 2nd  
screening* 

Final 
number of 
included 
articles 

Eric 179 18 18 14 

PsycINFO 997 39 11 6 

PubMed 157 2 1 1 

AMED 23 2 0 0 

Scopus 210 17 5 2 

Web Of Science 108 16 7 5 

TOTAL 1674 94 42 28 

* duplicates removed 

    

DATA AND ANALYSES 

It has been hypothesised that successful implementation and adherence 
to inclusive mainstream schooling is dependent on a number of factors 
at the teacher/classroom, school and society levels being present and 
that certain conditions on each level are met (68, 69). Furthermore, it 
has been suggested that the child’s characteristics affect parents’ views 
of inclusive schools (133). In order to structure the results of Study VI, 
four levels were used, viz.: individual, teacher/classroom, school and 
society. Each level is further presented below. 

Individual 

On an individual level, the age and the characteristics of the child 
including diagnosis have been reported as factors that affect parents’, as 
well as teachers’ views on inclusion (133, 212). 

Teacher/classroom 

Teachers and school professionals play a key role in inclusive schools, 
since inclusion does not happen simply by establishing policies (46). 
Their personal commitment and attitudes towards inclusion, as well as 
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their knowledge and understanding of impairments are essential for 
creating an inclusive school environment. Students’ school experiences 
depend heavily on their relations with their teachers and on these 
teachers’ ability and flexibility to implement strategies that promote an 
inclusive classroom (11, 212).  

School 

The leadership and the vision of the principal are essential in creating a 
school ethos that can facilitate inclusive school practices and positive 
attitudes regarding inclusion among students and school professionals 
(70). The flexibility of the school organisation, the support structure and 
collaboration between professionals are also factors that can facilitate or 
hinder the inclusiveness of a school (68, 69). Moreover, the school 
organisation has a great impact on the shared responsibility between 
school professionals for the students with special needs (15, 16). The 
school’s strategy to involve parents as partners in the planning of the 
students’ education is also an important factor (69). 

Society 

Responsible for legislation and policies, the societal level is the highest. 
Whether or not the legislation and the national/local school and funding 
policies have their foundations in inclusion will impact on the school 
level (69).  

These four levels are not independent of one another, with the factors 
within one level also impacting on the levels above and below. 

Ethical considerations 

For Study VI ethical approval was not relevant. 
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RESULTS 

STUDIES I-III 
Initially, a summary of how the main research questions were answered 
is presented in Figure 13. The results will thereafter be presented in the 
same order as in the Material and methods section. Consequently, the 
result from Studies I-III will be presented first followed by the results 
from Studies IV-V and Study VII.  Lastly the results from Study VI will 
be presented. 

 

Figure 13. An overall summery of the studies and how the main research questions were 
answered. 

As shown in Table 7, the results from Studies I and II verified that 
persons with AS have greater difficulties in identifying faces and facially 
expressed emotions than controls when measured in number of 
correctly identified faces and emotions. 
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Table 7. The mean number of identified faces and facially expressed emotions measured 
as correct answers in Studies I and II. 

 Mean number of correct answers 
 AS Controls 
 Correctly identified faces 
Eyes clearly visible (of six possible) 4.42 (SD 1.18) 4.75 (SD 1.03) 
Eyes bisected (of six possible) 3.79 (SD 1.06) 4.96 (SD 0.86) 
 Correctly identified facially expressed emotions 
Eyes clearly visible (of six possible) 4.33 (SD 1.58) 5.08 (SD 0.97) 
Eyes bisected (of six possible) 3.67 (SD 1.58) 4.83 (SD 1.13) 

STUDY I 

As show in Table 8, the controls fixated more often on the eyes (χ2(1) = 
8.51, p = .004) and more seldom on other parts of the face (χ2(1) = 
9.92, p = .002) than the research participants with AS in the puzzle 
pieced photos. The controls had a higher number of fixations on the 
eyes (χ2 (1) = 167.90, p < .001) in the choice photos than the research 
participants with AS. Controls also had more fixations on the mouth (χ2 
(1) = -3.89, p = .049). The research participants with AS had a higher 
number of fixations on other parts of the face (χ2 (1) = 189.00, p < 
.001). 

Table 8. The number of fixations (percentage in brackets) for both groups and how they 
were distributed on different face areas in Study I. The numbers of fixations made on the 
three different categories of the face, i.e. ‘eyes’, ‘mouth’ and ‘other’, were set in relation 
to the total number of fixations made by all research participants. 

 eye mouth other 
 Puzzle pieced photos 
AS 3,725 (50) 1,917 (25) 1,858 (25) 
Controls 4,077 (52) 1,988 (25) 1,772 (23) 
 Choice photos 
AS 1,729 (29) 805 (14) 3,344 (57) 
Controls 2,288 (41) 837 (15) 2,460 (44) 

 

As shown in Table 9, there were differences in the durations the two 
groups viewed the eyes when looking at puzzle pieced photos. On an 
average, controls viewed the eyes 23 ms longer than research 
participants with AS (Z(7,800) = -5.63, p < .001, Rosenthal’s r = 0.8). 
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Controls also viewed the mouth on average 6 ms longer than research 
participants with AS (Z(3,903) = -2.85, p = .004, Rosenthal’s r = 0.4). 
On an average, research participants with AS viewed the eyes 16 ms 
longer than controls (Z(4,015) = -3.40, p = .001, Rosenthal’s r = 0.5) 
when looking at choice photos. They also viewed the features 
categorised as other on average 16 ms longer than controls (Z(5,802) =-
4.73, p < .001, Rosenthal’s r = 0.7). 

Table 9. Mean/median/inter quartile range fixation durations in milliseconds (ms) on 
different facial parts in both groups while viewing puzzle pieced and choice photos in 
Study I. 

 eyes mouth other 
 Puzzle pieced 

photos 
Choice photos Puzzle pieced 

photos 
Choice photos Puzzle pieced 

photos 
Choice photos 

AS 245/200/160 240/200/140 251/200/160 229/180/160 226/180/140 217/180/140 
Controls 267/200/180 224/180/120 257/220/180 221/180/120 226/200/140 201/180/120 

STUDY II 

As shown in Table 10, controls had a higher number of fixations on the 
eyes (χ2 (1) = 33.28, p < .001) than participants with AS who, in turn, 
had a higher number of fixations on other parts of the face (χ2 (1) = 
36.45, p < .001) in the choice photos. There were no differences 
between the groups regarding fixations on the mouth. Thus, the 
controls had more fixations on the eyes when looking both at the 
puzzled pieced photos and at choice photos. The participants with AS 
had more fixations on the mouth area while looking at the puzzle piece 
photos and on other parts of the face while looking at the choice 
photos. 
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Table 10. The numbers of fixations (percentages in brackets) for both groups in Study II 
and how they were distributed on different face areas in puzzle pieced photos and 
choice photos. The numbers of fixations made on the three different categories of the 
face, i.e. ‘eyes’, ‘mouth’ and ‘other’, were set in relation to the total number of fixations 
made by all research participants. 

 eye mouth other 
 Puzzle pieced photos 
AS 3,402 (46) 2,859 (39) 1,110 (15) 
Controls 3,921 (49) 2,856 (36)  1,167 (15) 
 Choice photos 
AS 1,764 (36) 994 (20) 2,169 (44) 
Controls 1,921 (42) 948 (21) 1,754 (38) 

 

As shown in Table 11, there was a difference in the average fixation 
duration as the two groups viewed the mouth in the puzzle piece 
photos. On average, the controls’ fixations on the mouth were 5 ms 
longer than those of the participants with AS (Z(5,713) = -2.182, p = 
.029 Rosenthal’s r= 0.3). There were no differences between the groups 
regarding average fixation duration on the eyes or on other areas of the 
face. As further shown in Table 11, there was a difference in fixation 
duration on other parts of the face in the choice photos. The 
participants with AS had on average 14 ms longer fixation durations on 
other parts of the face than controls (Z(3,921) = -2.23, p = .026 
Rosenthal’s r= 0.3). No other differences were found. 

Table 11. Mean/median/inter-quartile range fixation durations in milliseconds on 
different facial parts in both groups while viewing puzzle pieced and choice photos in 
Study II. 

 eye mouth other 
 Puzzle pieced 

photos 
Choice photos Puzzle pieced 

photos 
Choice photos Puzzle pieced 

photos 
Choice photos 

AS 263/200/160 214/180/140 238/200/140 214/180/120 211/180/120 203/160/120 
Controls 258/200/160 216/180/140 243/200/160 210/180/120 205/180/120 189/160/100 

STUDY III 

As previously mentioned visual strategies across three conditions were 
compared in Study III. The choice photos from Study I was defined as 
condition 1a, and the choice photos from Study II as condition 1b. The 
interactive dialogue was defined as condition 2.  
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A within-group comparison of research participants with AS showed, 
with only one exception, no effects of conditions on visual strategies. As 
shown in Table 12, the percentage of fixations on the mouth area made 
in condition 2 was lower than in condition 1b. However, only 9 
participants with AS had values above zero per cent on the mouth area 
in condition 2. 

As further shown in Table 12, there was a difference in the number of 
fixations on the mouth area also in the control group. In conditions 1a 
and 1b they had a larger percentage of fixations on the mouth area than 
in condition 2. However, only 5 participants had percentage values 
above zero on the mouth area in condition 2. Furthermore, the control 
group had longer average fixation durations on the eyes and a higher 
index value on the mouth in condition 1b compared with condition 2. 
The Cohen’s d was moderate for the difference on the eyes and strong 
for the index value on the mouth. Both groups displayed some 
differences in visual strategies between the conditions 1a and 1b. In 
condition 1a the participants with AS had longer mean fixation 
durations on the eyes than in condition 1b. The group with AS also had 
a higher percentage of fixations, and a higher index value, whereas the 
controls had longer mean fixation durations and a higher index value on 
the facial area classified as ‘‘other’’ in condition 1a compared with 1b. 
The Cohen’s d of these differences was moderate. 
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STUDIES IV-V AND STUDY VII 

STUDY IV 

As shown in Table 13, there were significant differences in perceived 
participation between students with ASC and their classmates in 26 of 
the 46 statements (57%). 

Table 13. Responses from students with ASC and their classmates and comparisons 
between the groups across all 46 statements. In bold are the statements included in the 
paired I want to/I do statements, further analysed in Table 14. The scales were ordered 
from: rarely to often / never true to always true / almost never to almost always. 
Statements where a low rating could be interpreted as a positive outcome are in italics. 
Significant p-values are indicated with *. n denotes the number of students who 
responded. 

 

Statements 
Scale 
steps 

Mean/median/Inter Quartile Range Value 
Students with ASC Classmates Z p 

In
fo

rm
al

 re
la

tio
ns

 

I am bullied at school   5 2.5/2.0/2.0 (n=19) 1.5/1.0/1.0 (n=352) 5.0 <.001* 
I help my classmates in school  5 3.4/4.0/1.0 (n=21) 4.2/4.0/1.0 (n=352) 3.8 <.001* 
I get help from my classmates in school  5 3.2/4.0/2.0 (n=21) 4.0/4.0/1.0 (n=355) 3.9 <.001* 
I am with my classmates during recess  5 3.8/4.0/2.0 (n=21) 4.6/5.0/0.0 (n=353) 4.3 <.001* 
I meet my classmates after school   4 2.2/2.0/1.25 (n=22) 2.8/3.0/1.0 (n=356) 4.0 <.001* 
I want to be alone during recess  5 2.4/2.0/2.5 (n=21) 1.4/1.0/0.0 (n=349) 3.9 <.001* 
I ask my classmates if I can join in with 
them  5 3.0/3.0/2.0 (n=21) 4.0/4.0/2.0 (n=352) 3.3 .001* 
I talk to my classmates in the classroom  5 3.0/3.0/2.0 (n=21) 3.9/4.0/2.0 (n=354) 3.4 .001* 
I talk to my classmates on the 
phone/Internet after school  4 2.1/2.1/2.0 (n=22) 2.7/3.0/1.0 (n=355) 3.2 .001* 
I want to answer my classmates when 
they talk to me  5 3.8/4.0/2.0 (n=21) 4.6/5.0/1.0 (n=352) 3.3 .001* 
I want to help my classmates during 
school  5 3.5/4.0/1.5 (n=21) 4.4/5.0/1.0 (n=353) 3.4 .001* 
My classmates ask me if I want to join in 
with them  5 3.0/3.0/2.0 (n=21) 3.7/4.0/2.0 (n=353) 3.0 .003* 
I want to be with classmates during 
recess  5 4.0/5.0/2.0 (n=21) 4.7/5.0/0.0 (n=355) 2.7 .008* 
I answer when my classmates talk to me  5 4.3/5.0/1.0 (n=20) 4.7/5.0/0.0 (n=352) 2.6 .009* 
I want my classmates to ask me if I want 
to join in with them  5 3.4/3.0/1.0 (n=21) 3.7/4.0/2.0 (n=350) 1.7 .082 
I want to ask my classmates if I can join 
in with them  5 3.5/4.0/1.0 (n=21) 4.0/4.0/2.0 (n=348) 1.7 .093 
I talk to and am together with friends my 
age 5 3.0/3.0/1.0 (n=19) 3.2/3.0/1.0 (n=355) 1.5 .134 
I want to talk to classmates in the class 
room  5 3.5/4.0/3.0 (n=21) 4.0/4.0/2.0 (n=352) 1.4 .152 
I talk to people that are new to me  4 1.7/2.0/1.0 (n=20) 1.8/2.0/1.0 (n=355) 1.4 .161 
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Table 13. (Continuing). 
I tell my classmates if I think they 
act badly towards me  4 2.5/2.0/2.0 (n=21) 2.5/2.0/1.0 (n=354) 1.2 .215 
Me and my classmates are together 
as long as I want to  5 3.5/3.0/1.0 (n=21) 3.2/3.0/1.0 (n=348) 0.7 .486 
I decide myself what to do during 
recess  4 3.0/3.0/2.0 (n=21) 2.9/3.0/1.0 (n=352) 0.4 .685 

Fo
rm

al
 re

la
tio

ns
 

I can understand when my teacher 
explains to the class what to do  5 3.3/3.0/1.5 (n=21) 4.3/4.0/1.0 (n=353) 4.7 <.001* 
I think my teacher and I 
understand each other  5 3.7/4.0/2.0 (n=21) 4.3/5.0/1.0 (n=352) 2.9 .004* 
My teacher helps me so I can 
concentrate during lessons 5 3.5/4.0/1.0 (n=21) 4.0/4.0/2.0 (n=353) 2.3 .021* 
My teacher is interested and asks 
me about what I am doing  5 2.9/3.0/2.5 (n=21) 3.5/4.0/1.0 (n=353) 1.9 .059 
I can talk to my teacher when I 
want something 5 4.0/4.0/2.0 (n=21) 4.4/5.0/1.0 (n=352) 1.4 .178 
I can ask for help if I hurt myself in 
school  4 3.3/3.0/1.0 (n=19) 3.0/3.0/2.0 (n=355) 0.5 .587 
I talk to teachers during recess  5 2.4/2.0/2.5 (n=20) 2.4/2.0/2.0 (n=353) 0.2 .863 

A
ct

iv
iti

es
 

I want to participate in physical 
education (P.E.)  5 3.6/4.0/2.8 (n=20) 4.7/5.0/0.0 (n=354) 3.5 .000* 
I participate in P.E. 5 4.5/5.0/1.0 (n=21) 4.9/5.0/0.0 (n=352) 2.9 .004* 
I work with different learning materials 
than my classmates.  5 2.6/2.5/1.5 (n=20) 2.2/1.0/2.0 (n=352) 1.5 .125 
I want to go on outings when 
the school arranges it  5 3.9/5.0/2.0 (n=21) 4.5/5.0/1.0 (n=354) 1.4 .163 
I go on outings when the school 
arranges it  5 4.5/5.0/1.0 (n=21) 4.7/5.0/0.0 (n=352) 0.9 .360 

Se
lf-

 K
no

w
le

dg
e 

I am afraid to make mistakes   4 2.7/2.0/2.0 (n=20) 1.9/2.0/1.0 (n=352) 4.0 <.001* 
It is hard for me to get friends  4 2.1/2.0/1.75 (n=20) 1.6/1.0/1.0 (n=352) 3.6 <.001* 
Me and my classmates decide 
together what to do  4 3.8/3.0/2.0 (n=22) 3.4/3.0/1.0 (n=357) 3.4 .001* 
It is easy for me to get friends  4 2.4/2.0/1.0 (n=20) 3.0/3.0/2.0 (n=353) 3.1 .002* 
I can like a friend even if we 
sometimes disagree  4 2.9/3.0/2.0 (n=21) 3.4/4.0/1.0 (n=350) 2.7 .008* 
I try again if I am unsuccessful  4 2.3/2.0/1.0 (n=21) 2.7/3.0/1.0 (n=349) 2.2 .027* 
My classmates like me  4 2.7/3.0/1.5 (n=21) 3.1/3.0/1.0 (n=342) 2.2 .031* 
I sometimes pretend to like things I 
don’t, for my classmates to like me  4 2.0/2.0/1.0 (n=20) 1.7/1.0/1.0 (n=352) 1.9 .055 
I am good at cooperating  4 2.8/3.0/2.0 (n=21) 3.0/3.0/2.0 (n=353) 1.3 .188 
I know what I am good at  4 3.3/4.0/1.0 (n=19) 3.4/3.5/1.0 (n=354) 1.1 .262 
I do what my classmates want to   4 2.5/2.0/1.0 (n=20) 2.5/2.0/1.0 (n=351) 1.0 .335 
I can get angry at someone that I 
like  4 2.2/2.0/1.0 (n=19) 2.3/2.0/1.0 (n=350) 0.5 .587 
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In the theme “Informal relations” 15 statements referred to what 
students “do” together. In 10 of these statements students with ASC 
rated lower in regard to participation than their classmates. The 
exception was a higher rating in regard to wanting to be alone during 
recess. In the theme “Formal relations” students with ASC rated lower 
in regard to participation than their classmates in three of the seven 
statements.  

In the theme “Activities” three of the statements referred to “doing” 
activities and in one of them students with ASC rated lower in regard to 
participation than their classmates. In the theme “Self-knowledge” 
students with ASC rated lower in regard to participation than their 
classmates in seven of the 12 statements. 

The ratings on the “I want to” statements did not allow for an 
unambiguous interpretation of high/low ratings being positive or 
negative. However, with these excluded, all the remaining significant 
differences showed a more negative outcome in regard to participation 
in students with ASC compared with their classmates, i.e., where high 
ratings indicates higher degrees of participation, ASC students’ 
mean/median ratings were lower and vice versa. 

In order to examine the degree to which students’ expressed wishes 
were in accordance with their ratings regarding their actions, eight of the 
nine “I want to” statements were chosen and paired with “I do” 
statements regarding the same activity/interaction performed. As shown 
in Table 14, the positive correlations in classmates were all significant. 
In the group of students with ASC, five out of eight positive 
correlations were significant. 
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Table 14. Correlation analyses of eight pair of statements, each existing of an “I want to” 
statement and an “I do” statement regarding the same activity/interaction performed. 
Significant p-values are indicated with *. n denotes the number of paired responses in 
each group. 

  Students with ASC Classmates 
 

Statements 
rho-
value p-value n 

rho-
value p-value n 

In
fo

rm
al

 re
la

tio
ns

 

I am with my classmates during recess  
I want to be with classmates during recess  0.89 0.000* 21 0.56 <.001* 352 

I answer when my classmates talk to me  
I want to answer my classmates when they talk to me  0.73 0.000* 20 0.11 0.041* 348 

I talk to my classmates in the class room  
I want to talk to classmates in the classroom  0.67 0.001* 21 0.75 <.001* 350 

I ask my classmates if I can join in with them  
I want to ask my classmates if I can join in with them  0.56 0.008* 21 0.61 <.001* 348 

My classmates ask me if I want to join in with them  
I want my classmates to ask me if I want to join in with them  0.43 0.050 21 0.31 <.001* 347 

I help my classmates in school  
I want to help my classmates in school  0.34 0.126 21 0.46 <.001* 350 

A
ct

iv
iti

es
 I go on outings when the school arranges it  

I want to go on outings when the school arranges it  0.68 0.001* 21 0.54 <.001* 351 

I participate in physical education (P.E.)  
I want to participate in P.E.  0.31 0.181 20 0.52 <.001* 350 

STUDY V 

As shown in Table 15, compared with classmates, the students with 
ASC were observed as having fewer interactions with classmates, but 
somewhat more frequent interactions with teachers. 

Table 15. Comparisons between the two groups in regard to each of the defined counts, 
* denotes a statistically significant difference. 

Count 

Students with ASC (n=22) Classmates (n=84) 
Between-groups 
comparisons 

number 
of counts 

Mean (SD), median 
(IQR), range 

number 
of counts 

Mean (SD), median 
(IQR), range 

1  170 7.7(4.0), 7.5(5.5), 16 861 10.3(3.8), 11(5), 17 Z -2.69, p=.007*  
2  144 6.5(3.8), 6.5(5.25), 14 1032 12.3(4.9), 11.5(7), 19 Z -4.69, p<.001*  
3  452 20.6(8.6), 23(13.25), 32 2655 31.6(6.4), 32.(10), 26 Z -5.11, p<.001* 
4  20 n.a., 1(2), 5 14 n.a., 0(0), 3 Z -2.81, p=.005*  
5  447 20.3(8.5), 22(13.5), 32 2646 31.5(6.4), 32(10), 26 Z -5.14, p<.001*  
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As shown in Table 16, one weak correlation between self-rated and 
observed participation was found in each group. In classmates, the 
statement “I am with my classmates during recess” correlated with count 1. 
Another weak correlation was found between the statement “I talk to 
teachers during recess” and count 4 in students with ASC. However, four of 
the five correlations were non-significant in both groups. 

Table 16. Correlations between self-reported and observed participation, * denotes a 
statistically significant correlation. 

Questionnaire item/count Students with ASC 
(n=22) 

Classmates (n=84) 

I am with my classmates during recess /Count 1 rho .21 (p=.34) rho .22 (p=.043)* 
I talk to my classmates in the classroom/ Count 2 rho .17 (p=.45) rho .15 (p=.18) 
I talk to and am together with friends my age/Count 3 rho .20 (p=.37) rho .22 (p=.050) 
I talk to teachers during recess/Count 4 rho .43 (p=.049)* rho -.02 (p=.86)  
My classmates like me/Count 5 rho.-01 (p=.97) rho .07 (p=.74) 

 

As shown in Table 17, students with ASC had a higher level of 
involvement than classmates when the comparison included all types of 
interaction (mean 3.24 for students with ASC, 3.09 for classmates). The 
students with ASC participated less frequently, but with a higher level of 
involvement, in parallel interactions compared with classmates (mean 
3.23 for students with ASC, 3.08 for classmates).  

Furthermore, students with ASC showed a higher level of involvement 
compared with classmates when all types of tasks were included in the 
comparison (mean 3.24 for students with ASC, 3.09 for classmates). As 
shown in Table 17, a difference in the observed level of involvement 
was found between the groups when the students participated in the 
tasks defined as passive instructions (mean 3.36 in students with ASC, 
3.17 in classmates) and non-sequential (mean 3.1 in students with ASC, 
2.9 in classmates). 
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STUDY VII 

When including all the 46 statements, the mean percentage of total 
agreements between students and teachers was 33% (SD 9%) and the 
mean near agreements was 41% (SD 11%). When the total and near 
agreements were added together the mean was 74 % (SD 14%). 

A significant correlation was found between the teachers’ ratings on “My 
classmates like me” and their reported frequency on the statement “I do 
specific activities to improve the attitudes of classmates towards the student with 
ASC” (rho .51, p = .03), indicating an association between the teacher’s 
understanding of the student with ASCs’ perception that he/she was 
not liked, and more frequently implemented activities to improve 
attitudes of classmates. Another correlation was found between 
teachers’ ratings on “I am bullied at school” and their reported frequency 
on the statement “I do specific activities to improve the attitudes of classmates 
towards the student with ASC” (rho -.51, p = .03), indicating that if the 
teacher understood it as if the student with ASC perceived him/her-self 
as being bullied, this was associated with implementation of activities to 
improve attitudes of the classmates.  

Yet another significant correlation was found between teachers’ ratings 
on “I can understand when my teacher explains to the class what to do” and their 
reported frequency on the statement “I always have to adapt tasks to the 
student with ASC’s abilities when he/she studies in the classroom” (rho -.53, p = 
.02), indicating that if the teacher rated that the student did not 
understand his/her explanations, this was associated with the teacher 
reporting that tasks were frequently adapted. 

As shown in Figure 14, the results from the statements, in which the 
teachers rated the frequency of activities executed in the classroom, 
showed that at least once a week 35% of the teachers implemented 
activities aimed ”... to enhance social relations of the student with ASC”, and 
17% “...activities to improve the attitudes of classmates towards the student with 
ASC”.  
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Figure 14. To the left: teachers’ (n = 20) reported frequency of activities aiming to: 
“...improve the attitudes of peers towards the student with ASC”. To the right: teachers’ (n = 20) 
reported frequency of activities aiming “…to enhance social relations of the student with ASC”. 

Nineteen teachers provided examples of activities they carried out, in 
order to improve the attitudes of classmates towards the student with 
ASC, e.g., “We do activities where we discuss values, practice collaboration and we 
play games”, “In the classroom, we often talk about the fact that we all are unique 
and different, but that we most of all have a lot in common, after all”. Five of the 
examples referred to material or programs developed especially for the 
purpose of improving attitudes in peer groups. No teacher mentioned 
strategies specially developed for students with ASC. 

Seventeen teachers provided examples of activities carried out, in order 
to enhance social relations for the student with ASC, e.g., “I do activities 
where the students can practice collaboration, to work in groups and we try to do fun 
things together”. Six of the examples named materials developed especially 
for the use of developing social relations in classrooms. Two teachers 
used strategies specially developed for students with ASC “I do Social 
Stories when there is a need to”, “I sometimes do Comic Strip Conversations”. 

STUDY VI 
As shown in Table 18, 28 articles met all prerequisites to be included in 
the systematic review. No article meeting the inclusion criteria published 
after 2010 was found. As further shown in Table 18, 1,365 parents 
identified a total of 22 factors. Table 18 also summarises the factors 
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investigated and the frequency of each reported factor across the 28 
articles. In order to establish which of the 22 factors were most 
commonly perceived as important, two analyses were performed. In the 
first analysis, the factors were ordered based on how many articles they 
appeared in. However, since the number of parents varied greatly 
between studies, a second analysis was completed, in which the factors 
were ordered according to the number of parents that participated in the 
study in which the factor was identified. The factors were categorised 
under the previously mentioned four levels, viz.: Individual, 
Teacher/classroom, School, and Society. 
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The most commonly identified factors that had implications on the 
child’s inclusion in mainstream school were all in some way related to 
the teachers. Their personal characteristics, training in teaching children 
with ASC, knowledge of the individual child with ASC and ability to 
communicate and elicit trust were highly regarded as inclusive factors. 
Parents also seemed to regard a display of personal interest in ASC in 
teachers as essential. Furthermore, the implementation of individualised 
classroom activities and programs for students with ASC, flexibility in 
teaching in addition to activities specifically aimed at enhancing social 
relations were commonly regarded as important. Communication 
appeared as a common factor in their child’s inclusion and participation. 
Communication, relationships and trust between teachers, staff, 
students and parents were perceived as vital factors to inclusive 
mainstream schools. However, good communication between parents 
and teachers seemed to be perceived as most important. 

Six articles, comprising 260 parents, made reference to individual and 
personal child characteristics, such as personality and behaviour. These 
factors were generally identified as a barrier to inclusion.  

At a school level, the most common factors were peer relations and 
support staff. Six articles with 452 parents’ perspectives identifying 
support staff as both potential barrier and facilitator to inclusion. 
Support staff were perceived as a barrier if their presence affected the 
teacher’s responsibility for the learning of the student. 

Seven articles including 287 parents’ perspectives indicated peer 
relations as a factor. Peer relations were considered helpful for inclusion 
if they resulted in positive social relations, the development of 
friendships and the modelling of appropriate behaviour. However, 
negative peer relations, such as bullying by peers, were viewed as 
barriers to inclusion. 

Lastly, encompassing the whole societal level, only five articles, with 506 
parents’ inputs, made reference to factors regarding policies, financial 
support or funding. 
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SUMMARY 
To summarise; as shown in Figure 15, the results showed difficulties in 
persons with ASC in regard to visual strategies while viewing faces and 
facially expressed emotions possibly affecting their ability to identify 
faces and recognise basic facially expressed emotions. The visual 
strategies displayed a high stability across stimuli conditions. This may 
indicate that, despite large within-group heterogeneity, individuals may 
have a rather consistent visual strategy while viewing faces.  

 

Figure15. A summary of the results of the included studies in the present thesis, and 
how they relate to the components of ICF-CY. 

Students with ASC reported less participation and social interacting than 
their classmates, and in regard to some activities, they may participate to 
the extent they wanted to. Compared with classmates, observations of 
students with ASC showed that they participated less frequently in social 
interactions, but were not less involved when they actually did. 
Compared with classmates, students with ASC participated less 
frequently, but with a higher level of involvement, in parallel 
interactions. Few correlations were found between perceived 
participation and observed social interactions in students with and 
without ASC.  
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Teachers’ knowledge of students with ASC, in addition to their ability to 
implement ASC specific teaching strategies, were emphasised by parents 
of students with ASC as enhancing environmental factors for 
participation. Teachers rated their students with ASCs’ perceived 
participation with good precision. Their understanding of the students 
with ASCs’ perception correlated with activities to improve the attitudes 
of classmates and adaptation of tasks. However, interventions aimed at 
enhancement of social relations were not correlated accordingly.  
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DISCUSSION 

In accordance with the intentions of interdisciplinary research, the 
complex construct of participation in mainstream schools for students 
with ASC was explored in itself and across ICF-CY related components 
and factors that could affect participation. The results in regard to the 
components Body Functions, Activity, Participation and Environmental Factors 
have been analysed separately. Visual strategies in face processing were 
examined as Body Functions considered being prerequisites for social 
interaction. The results regarding visual strategies in face processing 
were obtained from studies including adult participants with AS. This 
was done for the ethical reasons previously presented. The results may 
therefore not indisputably be affecting participation in the social 
environment of mainstream schools for children with ASC. However, 
face processing impact social functioning (110). The ability to create 
representations of invariant features enhance the identification of 
identity, and the ability to process the subtle facial changes that 
constituting facially expressed emotions simplifies social 
communication. The fact that face processing develops throughout 
childhood implies that impairments in regard to these Body Functions are 
supposedly established in adults with ASC. Hence, difficulties in face 
processing in adults are probably the result of developmental deviations 
during childhood, which may have an impact on participation in social 
interactions. In this Discussion section, this hypothesis underpins the 
suggested interpretations regarding visual strategies as possible Body 
Functions affecting participation in mainstream schools.  

Based on the results regarding observed and self-reported participation a 
simplistic conclusion is that students with ASC encounter participation 
restrictions in mainstream schools, as defined by ICF-CY. However, 
while the use of ICF-CY as a theoretical framework in the present thesis 
has been useful, it has not been without complications. The structure of 
ICF-CY makes it clear that, in order to understand a persons’ situation, 
it is essential to obtain knowledge regarding all individual components 



116 

 

that may affect the person’s functioning. ICF-CY offers a framework to 
understand and discuss factors within the components affecting a 
person’s functioning and disability. The same applies to interrelated 
processes between the components. It clarifies that the possibility to 
perform activities is influenced by Body Functions and Structures which, in 
turn, may affect Activities and/or Participation. ICF-CY also shows that 
Participation may enhance performance of Activities that in some 
circumstances affect Body Functions and Structures. Furthermore, it 
emphasises the importance of Environmental Factors as facilitators and 
barriers. These factors, in turn, influence what is expected from the 
person. Unfortunately, the unclear operationalization of the construct 
Participation has complicated the use of ICF-CY.  

As mentioned, Participation is described as involvement in life situations 
in ICF-CY, but Participation appears to have conceptual roots in both 
sociology and in developmental psychology (162). From a sociology 
aspect Participation is related to availability and access to activities. 
Hence, Participation is related to equal opportunities to perform activities 
and may be measured as frequency. However, by using the term 
involvement in relation to Participation, ICF-CY also defines Participation 
from a developmental psychology perspective. Involvement focuses on 
the individual’s engagement and perceived feeling of belonging to and 
being accepted within a specific context. To obtain information about 
this aspect it is necessary to have some kind of subjective 
measurements. In the present thesis, participation has been measured 
and referred to both in relation to self-reported and observed frequency 
and in relation to involvement. 

The issue of how to operationalize participation is even more 
complicated than described above, since the distinction between Activity 
and Participation is not completely clear in ICF-CY. Activity is described 
as “…the execution of a task or action by an individual” (250, page 10). 
Participation is related to an individual’s involvement in life situations, not 
in separate tasks. “Societal involvement” has been suggested as an 
alternative construct to Participation (13). In the present thesis 
participation has mainly been used in accordance with the meaning of 
societal involvement in the way that when participation in mainstream 
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schools is discussed it does not only relate to the students’ partaking in 
specific activities, but also to their participation in the range of activities 
that are expected by someone in the role of being a student. In addition, 
participation has been used in relation to specific activities and in 
relation to students’ involvement in activities. 

Participation and restrictions are also defined by factors in the 
environment in several ways. To some degree participation restrictions 
are defined by comparing an individual’s level of participation with 
expected participation in a majority of individuals without disability (53). 
This may be particularly true when participation is measured as 
performance in relation to a specific role or everyday life situation. To 
include involvement as a measurement could underline that 
participation represents more than the ability to conform to the 
expected norm (53). The expected participation varies between contexts 
and it is affected by the activities the individual is required to perform in 
order to fulfil, for example, the role of being a student in a mainstream 
school. As previously mentioned, being a student in mainstream schools 
requires skills and habits for social interaction in order to participate 
(261). Hence, the focus in the present thesis has been on social 
participation. In the ICF-CY, the overarching desired outcome is health 
and the components of Body Functions and Structures, Activities and 
Participation are presented as horizontal components interacting with 
each other, affecting and being affected by the individual’s health 
condition, as well as environmental and personal factors. The use of the 
components within ICF-CY in the present thesis may therefore more 
resemble a combination of the two frameworks ICF-CY and the 
Occupational Therapy Practice Framework (OTPF) (4), the latter as 
shown in Figure 16, places Participation as the desired outcome. 
However, ICF-CY offers a more commonly used cross faculty and 
inter-professional framework. Consequently, ICF-CY has been useful as 
a structural framework, since complex information could be ordered 
and possible interactions between aspects in different components and 
factors identified. 
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Figure 16. A model placing the components from ICF-CY vertically where Participation is 
explicitly viewed as the desired outcome. Environmental Factors affect both the expected 
and the required Participation and Activities that are considered as required for a specific 
occupation, in this case being in a mainstream school. The model is a modified version 
based on an existing model combining ICF with OTPF (195). 

In the present thesis it could thus be argued that participation has been 
regarded as being both a component of functioning and a desired 
outcome. The findings regarding students with ASCs’ perceived and 
observed Participation in mainstream schools will therefore be discussed 
first. 

That both perceived and observed participation in students with ASC 
were lower compared with classmates was not surprising. Instead, the 
finding is in accordance with other studies reporting participation 
restrictions for students with ASC attending mainstream schools, when 
measured as the frequency of partaking in Activities including social 
interactions with peers (23, 24, 43, 124, 134, 157). The results regarding 
the correlations between “I want to/I do” - statements in students with 
ASC raise an important question. When participation should be 
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considered as being achieved, is there such a thing as “full” participation 
or is participation that is perceived as sufficient a more appropriate goal 
in mainstream schools? Including self-determination aspects could 
capture individual variations regarding what constitutes full participation 
and that “…very different patterns of participation can still reflect full 
participation” (102, page 1455). However, when asking a student with 
ASC in what activities, and to what degree, he/she wants to participate 
in mainstream school it must be taken into account that he/she might 
not be able to express a wish to participate in something that has never 
have been experienced, or only experienced in a negative way. This 
indicates that in assessing participation in mainstream schools several 
measurements are needed. A frequency measurement can provide 
information about which activities are perceived as accessible but also 
provide information about the variation of the student’s experiences. 
Self-reports and observations should be seen as complementary 
measurements. Observations can provide context dependent 
information and expand knowledge about situation specific 
participation. Self-reports can, apart from being a measurement of 
perceived “average” participation, provide knowledge about the 
students’ involvement, self-determination and perceived needs.  

The results indicated that students with ASC felt less liked and more 
insecure in school than their classmates. This is in accordance with 
reports that students with ASC feel anxious in relation to social 
interactions with peers (51). Together with the known difficulties in 
social functioning, information about preferred activities and activities 
that evoke high levels of involvement is important, in order to provide 
activities in which both students with and without ASC may participate 
and feel safe. It should be emphasised that an important role of 
participation assessments is not only to provide information about 
restrictions, but also to assist in identifying enhancing characteristics in 
the environment and the student’s strengths and interests. In order to 
gain such information, involvement must be integrated in the construct 
of participation (162). However, mainstream schools also need to ensure 
that they provide the students with a variety of positive experiences in 
activities and have strategies to enhance participation for students with 
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ASC (132, 179), so that based on self-reports, they not too easily, 
conclude that students are participating “enough”.  

Teachers were regarded as a key factor for inclusive schools. In order to 
facilitate participation for students with ASC they need to be aware of 
their importance as facilitators for participation. Parents of students 
with ASC emphasised that to facilitate inclusion, teachers must be able 
to understand and indeed empathise with the individual child. In order 
to fully understand the child, teachers also need have knowledge about 
ASC and the possible consequences of such a condition on all 
components that affect functioning in the school environment. 
Furthermore, teachers need strategies to establish good communication, 
not only with the parents but also with the student with ASC. The 
teachers appeared to have good insight in their students with ASCs’ 
perception of their participation. A positive correlation was also found 
between teachers’ reported frequency of adapting lectures and their 
perception of their student having difficulties in understanding 
instructions. Despite this, the students with ASC perceived themselves 
as less understood by teachers and reported more often than classmates 
that they did not understand the teacher’s instructions. These facts 
indicate that insight in their student’s perception is not enough. In order 
to adapt teaching instructions and communication, ASC specific 
knowledge is needed, since traditional instructional strategies often are 
insufficient (202). A careful interpretation of the results regarding the 
teachers is that the included schools mainly adopted the unique 
difference position. This may result in teachers having good insight in 
the unique individual’s situation but possibly not in ASC specific needs. 

One of the main incentives for students with ASC attending mainstream 
schools is that it provides activities that give the student opportunities to 
interact with typically developed peers (124). Positive peer relations 
facilitate inclusion and thereby participation (179). To “stage” activities 
that can provide opportunities for positive interactions between 
students with and without ASC is one important task for teachers in 
mainstream schools (196). 
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The fact that self-reports and observations showed that students with 
ASC participated less frequently in activities such as social interactions 
may have been influenced not only by their social difficulties but also by 
a lack of available activities that matched their social abilities (125). 
Parents of students with ASC perceive that activities that their children 
enjoy are rarely available in mainstream schools (37) so they regard 
implementations of activities aimed at enhancing positive relations with 
classmates as facilitating participation for their children. The teachers 
reported that they frequently implemented activities to enhance social 
interactions. However, to achieve that goal, such activities have to be 
planned based on assessments, not only of the student’s interests, but 
also of the students’ abilities in regard to Body Functions. Observations 
together with self-reported information regarding the student’s 
preferences and their involvement constitute a basis for planning of 
such activities. It has been suggested that participation does not equate 
to an individual’s ability to execute an activity, but to how important the 
activity is perceived to be and how involved the individual is while 
performing the activity (95). Hence, if students with ASC are observed 
having a high involvement in parallel activities, such information 
indicates that opportunities to partake in age appropriate parallel 
activities, using material attractive to both the child with ASC and 
classmates, could be one strategy to support the development of 
positive social interactions and social participation. Furthermore, the 
fact that students with ASC participated less often in social activities 
may be due to impaired executive functions resulting in reduced ability 
to come up with ideas on what, and how to perform activities (43). 
Hence, students with ASC may need to be explicitly taught activities that 
are frequently performed by classmates. 

As mentioned, the manifestations of ASC are impairments in social 
communication, social interactions and social imagination (255). Many 
students with ASC display unique characteristics due to impaired basic 
Body Functions resulting in delayed skill development (202). Especially 
with respect to so called “high-functioning” students with ASC, it poses 
a challenge for teachers to recognise both difficulties and abilities, in 
order to enhance their social development (161). It has been 
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hypothesised that impaired Theory of Mind, executive functions and 
emotion recognition may constitute the constructs underlying poor 
social competence (219). The ability to discriminate and recognise 
facially expressed emotions is one of the fundamental aspects of being 
able to take the perspective of someone else, together with the ability to 
recognise other non-verbal and verbal emotional expressions. 
Recognising faces and facially expressed emotions may thus be 
considered as some of the most basic and crucial aspects affecting social 
functioning (219). The adult participants with AS had significantly 
greater difficulties in identifying faces and facially expressed emotions 
compared with the controls. The differences in regard to visual search 
strategies between participants with AS and the control group in regard 
to face recognition were small in absolute numbers. However, it has 
been reported that only two fixations on a face photo may be enough 
for a typically developed adult to be able to recognise a previously 
viewed face (120). This extremely limited number may be due to the 
fact, that in order to develop face expertise, face recognition becomes 
an overlearned skill (120). If as few as two fixations enable identification 
of faces, the results may reflect that even numerically small differences 
in visual strategies are noteworthy differences in regard to recognising 
facially expressed emotions and unknown but previously viewed faces. 

Visual strategies are task dependent (228, 260). The participants in Study 
I were asked to perform a two part task with different aims in each part. 
In the first part the aim was to obtain information sufficient for 
identification (viewing puzzle pieced photos) and in the other part the 
aim was to identify one of three faces as the one previously viewed 
(viewing choice photos). Participants with and without AS altered their 
strategies according to the tasks. The puzzle pieced photo restricted the 
use of a holistic, or configural processing strategy in the information 
seeking part. Both groups looked most often at the eyes followed by the 
mouth. Hence, they both focused more on internal invariant features. 
However, the controls looked significantly more often and had longer 
fixation durations on the eyes. It has been reported that while being 
restricted to just a few fixations, these tended to increase in duration for 
at least the first three fixations (120). It is possible that more detailed 
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analyses on a single fixation-by-fixation basis may reveal that the longer 
fixation durations in the control group were due to such a strategy in 
regard to the most salient invariant facial feature, i.e., the eye area.  

The fact that adult participants with and without AS looked most 
frequently on the facial parts defined as other in the choice photos may 
appear as a less efficient face recognition strategy. However, this issue 
may be discussed from different aspects. When viewing an unfamiliar 
face both external and internal features become important. The fact that 
the participants viewed other parts of the face could be explained by the 
fact that a single exposure of the puzzle pieced face enhanced the 
reliance on those external features, such as hair. Furthermore, in order 
to recognise a face using a configural strategy, fixations on specific 
features are not efficient (120). It has been hypothesised that each 
fixation instead should aim at obtaining as much configural information 
as possible. The first two fixations needed for recognising faces have 
been reported to aim for “the center of the information” (120, page 1004) or 
the “optimal viewing position” (120, page 998/1004). In a face, the centre of 
the information tends to be around the centre of the nose (120). The 
crude division in AOI in the choice pictures, as shown in Figure 8, may 
have resulted in such fixations being categorised as fixations on the eyes. 
If this was the case, the significantly more fixations on the eye displayed 
by the controls may indicate that they tried to use a configural 
processing strategy in the identification part of the task. However, the 
participants in the control group looked significantly more often on the 
eyes in both the puzzle pieced and the choice photos compared with the 
participants with AS. This fact indicates a more thoroughly executed 
strategy, repeatedly returning to the feature viewed in the puzzle pieced 
photo. The recognition of faces is also dependent on the quality and the 
number of representational codes that results from the information 
seeking strategies. Despite having limited opportunities for configural 
processing, it is possible that the participants in the control group 
managed to derive more structural, and possibly visually derived 
semantic codes. Hence, they may have been less dependent on primary 
pictural codes than the participants with AS. This could explain why the 
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participants with AS were more affected by the eyes being bisected, 
since identification by pictural codes requires identical pictures.  

It has been suggested that increased ability to recognise faces and 
facially expressed emotions in adults may not result mainly by a shift 
from featural to configural face processing (198), but may also be due to 
an increased subtlety in discriminating configural information. The 
differences in the ability to identify faces and facially expressed 
emotions between the groups may have been the result of differences in 
subtlety in regard to configural information processing, possibly due to 
differences in visual strategies that developed throughout the childhood 
years. The ability to recognise facially expressed emotions may not be as 
reliant on configural processing as are faces (198). Emotions can be 
recognised based on information obtained from facial features (223). 
Information from the eye area tends to be most important in regard to 
recognising expressions of emotions, such as angry, sad and afraid (223). 
The emotion happy is better recognised based on information from the 
mouth, while the emotion surprised could be recognised from viewing 
either the eyes or the mouth. It is possible that in regard to emotion 
recognition, the consistent strategy to focus more often on the same 
feature, i.e., the eyes, while obtaining information and recognising 
emotions, as was executed by the controls can explain the differences 
between the groups. However, face recognition may not only be 
dependent on efficient visual strategies. Viewed faces are believed to be 
compared with stored mental prototypes that develop through exposure 
and experience (223). This is possibly true also for facially expressed 
emotions. The difficulties in recognising faces and facially expressed 
emotions may not only be a result of differences in visual strategies. 
Less developed mental prototypes of faces and facially expressed 
emotion in persons with ASC could also have affected these results. 
Interventions aiming to increase children with ASCs’ experiences of 
facially expressed emotions may increase their internal representation of 
mental facial prototypes, enhancing face and emotion recognition. 

The results regarding impairments in basic Body Functions in adults with 
AS should not be interpreted as proving that all adults and children with 
ASC have difficulties recognising faces and simple facially expressed 
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emotions. Persons with ASC constitute a heterogeneous group. As 
mentioned, previous research has shown incongruent results indicating 
that persons with ASC may have difficulties in regard to aspects of face 
recognition (25, 26, 56, 96, 109, 200), and of facially expressed emotion 
recognition (57, 85, 91-93, 109, 163). However, some persons with ASC 
may be impaired in only one of those areas (112) while others will 
perform equally well as controls (41, 86, 259). The results indicating a 
deviant development of face processing in persons with ASC were, as 
mentioned, based on adults. However, considering the fundamental 
importance of these abilities for the development of social skills, it is not 
too farfetched to assume that monitoring and assessing face processing 
abilities in students with ASC is important, in order to tailor 
interventions for enhanced participation in the social environment of 
mainstream schools. Participation as defined as involvement in life 
situations or “Societal involvement” is affected by Environmental Factors, 
as well as the individual components regarding Body Functions, and ability 
to perform skills required in the Activities that constitutes that life 
situation. Since participation is a complex concept, interventions need to 
be complex as well, if participation for students with ASC in mainstream 
schools is a desired outcome.  

Due to the complexity of the construct, it is also of importance that 
involved parties are clear about what aspect of participation the 
intervention is aiming at (170). An individual’s functioning and 
involvement are important aspects of participation. However, 
environmental and social factors affecting the perceived opportunities 
for involvement must be taken into consideration and may also have to 
be the targets for interventions. (170). This requires that teachers assess 
aspects in all components that can affect participation (35, 196). Hence, 
interventions aimed at enhancing participation in mainstream schools 
may need to include teaching students with ASC such basic skills as 
visual strategies, in order to enhance face processing and thereby the 
ability to recognise faces and facially expressed emotions. This may be 
done by using computerised programs and/or by explicitly instructing 
or cueing students with ASC what to look at, in order to obtain 
information from a face. The results showed that visual strategies were 
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relatively stable within the same adult individual across static and 
dynamic stimulus. This indicates that it is important to identify, as early 
as possible, those with deviant visual strategies resulting in poor face 
and emotion recognition skills, since these difficulties can be expected 
to affect functioning also in dynamic social interactions. Persons with 
ASC may therefore be helped by learning explicit visual strategies to 
obtain information from faces already as children (57). It has been 
suggested that since pictures of faces constitute less complex social 
stimuli, face training in front of a computer will facilitate effective face 
processing (71, 145). However, efficient visual strategies must be taught 
in combination with teaching for example, emotion recognition, 
emotion understanding, social rules and communication skills in order 
to facilitate social interactions (115). Some promising results regarding 
such generalisation have been reported (22, 91). The results suggest that 
impairments in regard to Body Functions such as face processing 
impairments should be assessed also in children with ASC who attend 
mainstream schools. This may be reliably done by using computer based 
tools (30). An important question for future research is to further 
explore the developmental trajectory of face and facially emotion 
recognition. There are limited evaluations and lack of evidence of how 
to best enhance the development of social skills in children with ASC 
(27, 165). However, there appears to be enough evidence to conclude 
that interventions that focus on developing social skills in students with 
ASC are not sufficient in regard to enhancing participation in social 
interactions with peers (165). Interventions outside the students’ natural 
environment need to be combined with interventions frequently carried 
out as part of the students’ curriculum and in the natural school setting 
(27). The teacher can actively act as a social guide for the student with 
ASC. This may include cueing the student in regard to what to attend to 
while interacting with others. To explicitly express and label mental 
states that the teacher views and appropriately interprets can facilitate 
the student’s understanding of emotions since communication and 
language are regarded as playing an important role in the development 
of Theory of Mind (168). The teacher may also explain how others 
obtain social information in a specific situation and thereby guide the 
student with ASC on what to look at, how that could be interpreted and 
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what this may mean in regard to adaptive behaviour. Insights into face 
and emotion recognition abilities in students with ASC may also guide 
teachers and classmates in how to adapt their behaviour, in order to 
make participation in social activities less complicated. 

In order to enhance participation in mainstream schools for students 
with ASC, teachers must regard participation in social interactions as a 
goal (196). In order to achieve this, they need to provide activities 
adapted to the interests and social abilities of the students with ASC 
where students with and without ASC can experience positive 
interactions. Information regarding how those activities can be 
developed should be obtained by observations and self-reports of 
participation that includes the aspects of the students’ self-determination 
and involvement. Instruments measuring self-reported and observed 
participation could also be used when evaluating implemented 
interventions. However, the results from Study VI emphasise that 
parents perceive the teachers’ ability to adapt their teaching, 
communicative and social strategies to the need of the student with ASC 
as important facilitators. In order to do so, the parents believed that 
teachers need to have both ASC specific knowledge and knowledge 
about the individual student. In the present thesis ICF-CY has not been 
used as a classification instrument. However, perceived and observed 
participation restrictions in students with ASC in mainstream schools 
imply that ICF-CY could be useful as an assessment tool in educational 
settings. ICF-CY could capture aspects in the components of the 
individuals’ functioning, as well as environmental aspects affecting 
participation in mainstream schools. The documented impairments in 
basic Body Functions such as visual strategies and the ability to recognise 
faces and facially expressed emotions in adults with AS implies that the 
development of core-sets, in order to facilitate the use of ICF-CY in 
schools, should include basic Body Functions related to visual strategies in 
face processing. 

Participation may also be enhanced by classmates having knowledge 
about ASC. Adaptive behaviour from both teachers and classmates are 
important means to enhance social participation in mainstream schools 
for students with ASC. Parents appeared to consider implementations 



128 

 

of strategies aimed at enhancing positive attitudes towards students with 
ASC as an important part of the schools’ responsibility. This raises the 
issue of peer “training”, since it has been suggested that to inform the 
student with ASC’s classmates about ASC may positively affect attitudes 
and enhance social participation (36, 51, 81, 121, 179, 246). However, 
such information must be approved by the student with ASC and 
his/her parents and needs to be delivered with care. 

The suggested interventions based on the results from the present thesis 
are summarised and presented in relation to the relevant components in 
ICF-CY in Figure 17. 

 

Figure 17. A summary of the suggested interventions in black, and how they relate to the 
different components explored in the present thesis.  
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METHODOLOGICAL 
CONSIDERATIONS 

The present thesis comprised several methodological limitations, some 
of them with implications that have to be carefully considered when 
interpreting the results and the conclusions. They will be presented 
according to the structure of the Materials and Methods chapter.  

DESIGN 
An obvious shortfall of the present thesis is the lack of intervention 
studies. Furthermore, the author is aware of the unclear and 
hypothetical inter-relationships between the examined components of 
functioning. However, despite not explaining the whole picture, detailed 
knowledge regarding aspects within different components and factors 
can increase the understanding of the complexity of participation. 

PARTICIPANTS 
The number of participants with ASC in the present thesis was low and 
comprised both adults and children. The total number of participants 
with ASC in the present thesis was 24 adults and 22 children, as shown 
in Table 1. It can be argued that each sample is too small to represent 
the targeted population, and therefore the studies lack generalizability to 
the larger ASC populations. Furthermore, impaired Body Functions in 
adults can only indicate that such aspects may be present and have an 
impact on participation in mainstream schools for student with ASC. It 
does not prove that such impairments are actually present in the 
students with ASC. The participants in Studies I-III were all sampled by 
convenience sampling. Recruitment bias may have led to the included 
24 participants with AS representing a comparatively socially able group, 
since participation required: communicating with the researchers to 
obtain information, actively deciding to participate and arranging for 
travel to and from the experimental site. However, if the social skills in 



130 

 

the sample population were above average compared to the ASC 
population, the findings are even more convincing. The differences in 
visual strategies and recognition of faces and facially expressed emotions 
between the groups may therefore have been larger if a random 
sampling would have been possible. 

In Studies IV, V and VII the sampling procedures were quite 
complicated for ethical reasons, since the families were identified 
through organisation registers in: The Swedish National Autism and 
Asperger Association, and their local associates, local Paediatric Clinics, 
and local community school-support team. The author did not have 
information about exactly how many invitations to participate were sent 
out and had no information regarding the families that received the 
information. Hence, the author was contacted by the families that were 
willing to participate but did not receive any information about families 
that did not consider participating in the study. Unfortunately, this 
procedure made it impossible to conduct a drop-out analysis. 
Furthermore, the child was included in the study only if he/she and the 
parents gave their written assent/consent and thereafter the responsible 
teacher/teachers also gave their written informed consent. In total, 25 
parents/children gave their written consent to participate. It could be 
hypothesised that the parents that consented to have their child 
participating may have been biased towards being particularly concerned 
about their child’s school situation. On the other hand, children that 
were extremely uncomfortable in their school may not have assented to 
participate in the study. It is possible that girls were less likely to decline 
participation. The students with ASC in Studies IV, V and VII therefore 
had an overrepresentation of girls. Girls with ASC have been reported 
to have less severe difficulties with social interaction and 
communication (166), which may have biased the results. Contradicting 
this, no gender differences in regard to social reciprocity, but greater 
communication difficulties for girls have been reported when comparing 
young children with ASC (108).  

It may be hypothesised that the teachers that consented to participate 
did not feel uncomfortable or threatened by having an observer in their 
classroom for at least three days. This may have affected the recruitment 
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of teachers in two ways. Either the teachers represented a group that 
perceived that the student with ASC’s situation was fairly good, or 
teachers may have participated in order to receive help to improve their 
student’s participation. Either way, the teachers may be representing a 
group that were fairly secure in their teacher role. Three of the 25 
contacted schools declined participation in the study and no other drop-
out analysis was conducted than accepting the reasons given by the 
teachers. These reasons were lack of time or the responsible teacher 
being new on the job. Unfortunately, it is not easy to assess in which 
direction these biases may have affected the results. 

A further limitation of Studies I-V and Study VII is that no independent 
assessments confirming the AS or ASC diagnoses, or confirming that 
none of the controls or classmates did have an AS or ASC diagnosis, 
were done. However, the AS diagnosis of the participating adults in 
Studies I-III was confirmed by their medical records. The ASC diagnosis 
of the participating students with ASC was reported by their parents. 
Although this information did not comprise detailed information 
regarding specific diagnosis within the ASC, it is unlikely that parents 
would have reported their child having such a diagnosis if that was not 
the case. Furthermore, the child’s diagnosis was known to, and 
confirmed by, the student’s school. It is, also, a limitation that possible 
intellectual impairments were not checked for, as medical records were 
not collected for the students and no assessments of the included 
students’ social functioning were done. The students with ASC were 
reported to follow the national curricula. However, this does not ensure 
that they actually did meet the required standard of the curricula, but it 
suggests so. Hence, the students with ASC in Studies IV-V and VII may 
represent students with ASC without, or possibly with only minor, 
intellectual impairments. 

The lack of independent assessments implies that it cannot be stated 
with certainty that the observed classmates in Study V did not have an 
ASC diagnosis. However, the risk was minimised by these students 
being chosen in collaboration with the teacher and that the teacher was 
explicitly asked to exclude students with recognised special education 
needs. Furthermore, among the classmates answering the questionnaire 
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some may have had special education needs. However, for ethical 
reasons this was not addressed in the questionnaire. For the same 
reason, the author was not informed about other students’ special needs 
or possible diagnoses, nor did she receive any information about the 
classmates that chose to decline participation, or the reasons for this 
choice. For ethical reasons, it was not possible to conduct a drop-out 
analysis. The studies were conducted in public mainstream schools and 
the participating 382 classmates could therefore be considered as 
representative of the heterogeneous group of students attending grade 
3-6 in such schools.  

Although the teachers were asked to select a variety of students, 
including some social and some less social students, it is possible that 
the selection was biased towards more social students. The observed 
differences may therefore be larger in Study V than if a more matched 
control group had been selected. However, the aim was to compare 
observed participation between students with ASC and typically 
developed students. This implies that the group of four classmates had 
to be somewhat heterogeneous, in order to represent the classmates. 
The four classmates that were observed alongside the student with ASC 
comprised of two girl and two boys. Considering that girls often are 
perceived as more socially able than boys, it may have been more 
adequate to only observe classmates of the same gender as the student 
with ASC. 

A majority of the parents represented in Study VI were from the USA or 
the UK, which implies that the results may not completely transfer to 
Swedish mainstream schools. On the one hand it could be argued that 
the view on facilitators and barriers, in the comparatively large group of 
parents that were included in the review, is shared by parents 
throughout the Western world. On the other hand, the Swedish 
mainstream school system is quite different from the system in the USA 
and the UK, in the sense that the private school system is not as 
extensive in Sweden. 
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MATERIALS 
The intention in Studies I-III was to use stimuli that aimed not only at 
measuring face matching, but also to incorporate the ability to recognise 
faces and facially expressed emotions based on fragmented (puzzle-
pieced) pictures. No such standardised stimuli were available for the 
author at the time of data collection. Hence, the pictures were not part 
of a standardised test and had not previously been validated. 

The pictures differed somewhat in regard to colour and light. This may 
have favoured identification based on pictural codes. However, since no 
choice photo was identical with the corresponding puzzle-pieced photo 
identification primarily based on pictural codes would not have been 
efficient. Nevertheless, use of standardised and validated stimuli would 
have made comparisons of the result with other studies stronger.  

The eye-tracking data in Studies I-II were constantly monitored for 
systematic errors throughout the trial, by checking the accuracy of the 
indicator cross hair (shown in Figure 18) onto the projected cross hair 
between every set of slides. 

 

Figure 18. The left hand side showing a perfect calibration whereas the right hand side 
shows a slight off-set in the calibration. The cross hair was shown between each of the 
12 trials and, hence, calibration was continuously monitored and adjusted when needed.  

In Study III eye-tracking data were manually studied and constantly 
adjusted for any type of systematic errors that may have occurred due to 
displacements of the head mounted eye-tracker. Fixations were 
generated by the use of the Centroid mode algorithm throughout Studies 
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I-III, which has proven to generate valid fixations 2.86 times as likely as 
the commonly used Start point algorithm (73). Basing conclusions of 
every day functioning on results from face and facially expressed 
emotion recognition measured in a laboratory setting with static stimuli 
can always be disputed. However, Study III aimed to test the ecological 
validity of the results from Studies I-II. The within-person consistency of 
visual strategies strengthened the result from Studies I-II. 

The participation questionnaire used in Studies IV, V and VII showed 
high internal consistency, i.e., the intra-rater reliability was high, as 
shown in Table 19. 

Table 19. Cronbach’s Alpha values of intra-rater reliability in the participation 
questionnaire. 

Questionnaire scale Classmates Students with ASC Teachers 
four step Likert scale 0.73 0.87 0.83 
five step Likert scale 0.70 0.85 0.95 

 

The questionnaire was constructed to capture several different aspects 
of participation. As the factor analysis revealed, the lack of construct 
validity opened up for the allocation of statements into themes as in 
Study IV to be questioned. Consequently, the themes were only used in 
Study IV and removed in Studies V and VII. However, the themes were 
primarily used to enhance the reading of the results and were never 
claimed to be indisputable or mutually exclusive. The comparisons 
between groups were primarily based on analyses of individual 
statements. In Studies V and VII all analyses of questionnaire data were 
based on the statements only. Furthermore, it has been proposed that 
traditional psychometric methods may not be applicable while 
measuring participation, since these assume a hierarchy that is not 
present in items measuring participation (247). An alternative approach 
has been suggested that takes into account that participation is a non-
hierarchic construct (53). In this approach the items are not assumed to 
represent a unified underlying construct, but to define the construct and 
therefore “…treated as meaningful indicators in and of themselves” (53, page 
144).  
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All questionnaire studies pose the risk that the statements are 
interpreted differently among the informants. This could be an even 
greater risk including students with ASC that often have problems 
interpreting information. Reading skills have also been reported as 
varying greatly within students with ASC (174). Interestingly, the intra-
rater reliability was higher for students with ASC than without ASC, as 
shown in Table 19. Thus, it could be argued that the high intra-rater 
reliability presented in Studies IV, V and VII indicated that the 
statements in the participation questionnaire were perceived as 
understandable. The internal missing data in the participation 
questionnaire were at most 14% for the students with ASC (3 students) 
on any individual statement and 8.9% (34 students) for the classmates.  

The teacher questionnaire used in Study VII was created for the purpose 
of that particular study. Consequently, this questionnaire has not been 
tested in regard to any aspect of validity or reliability. However, as for 
the participation questionnaire the intra-rater value was high (.74). 

Instead of performing a systematic review, parental perspectives could 
have been obtained from the participating students’ parents. As in many 
other studies addressing parents’ perspectives, this would only have 
captured the perspectives from a limited number of parents. A 
systematic review study combining 1,365 parents’ perspectives was 
therefore considered as adding more knowledge than the views of 44 (or 
less) parents, despite the fact that the data in Study VI were of low 
evidence quality.  

PROCEDURES 
The eye-tracker used in Study I-III only measured the movements of the 
right eye. It could be considered as a limitation that the participants 
were not tested for their dominant eye before deciding that this eye 
would accurately measure their fixations. However, there are no 
conclusive agreements on the definition or function of a dominant eye 
(159). The dominant eye is often referred to as the eye individuals tend 
to use in tasks where sighting is constrained and the use of both eyes is 
impossible, e.g., looking through a telescope. The demands of the task 
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may also alter which eye is preferred. In visual processes where both 
eyes are used, the role of the dominant eye is still unclear (159). 
Nevertheless, in the case of strabismus or amblyopia on one eye, the 
other would obviously become dominant and this could have been 
checked for. However, the calibration procedure, together with the 
repeated calibration check between each set of stimulus (Figure 18) 
ensured that participants with a left eye as dominant would have 
attracted the attention of the researchers, and these data would have 
been removed from the studies. 

Furthermore, the visual acuity was not tested in any way other than by 
accepting the participants’ claim that they could see the stimuli in a 
satisfactory way. The distance to the screen and the projected stimuli 
suggested that even with a visual acuity slightly lower than 20/20 the 
projected stimuli would still be legible. However, differences in visual 
acuity could not be expected to explain the differences between the two 
groups. In a visual acuity study conducted by the author et al. in 2011, 
but not included in the present thesis (72), visual acuity was compared 
between 24 adults with AS and their matched controls, showing no 
group differences, as previously mentioned. 

It would have been optimal if the observations in Study V could have 
been scheduled so that they captured social interactions in similar school 
situations for all included students. Getting access to the students’ 
schools environment required that the author could adjust to the 
teacher’s schedule. The observations in Study V may therefore have 
been skewed towards situations in which the students with ASC were 
less likely to interact with peers. However, the observations were always 
distributed so that they captured both structured lecture time and recess 
time for all students. Furthermore, the classmates were observed at the 
same times as the students with ASC. 

DATA AND ANALYSES 
It would have been optimal if face and facially expressed emotion 
recognition could have been tested on the same students who 
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participated in the school based studies. However, for ethical reasons 
this was not possible. 

More information could have been obtained from Studies I-II if 
measurements on social functioning had been collected from the 
participants, allowing correlations between face recognition, emotion 
recognition and social functioning. However, this would have required a 
valid and reliable tool to measure social functioning in adults with AS 
that could have been used in an experimental setting. At the time of the 
trials, no such tool was available.  

It has been reported that reduced ability to recognise the specific 
emotion ‘sad’ correlated with measurements of reciprocal social 
interactions in adults with ASC (34). Consequently, the results from 
Study II would have been strengthened if analyses that compared the 
groups in regard to each displayed emotion would have been performed. 
Furthermore, slow face processing has been reported to correlate with 
severity of social impairments in persons with ASC (57). Hence, 
measuring the response time would have added information in regard to 
processing difficulties in Studies I-III. Despite this fact, the researchers 
chose to prioritise the delivery of the best possible answer over the 
delivery of a timely reply. 

More detailed information regarding visual strategies could have been 
obtained if time series analyses had been executed with data from Studies 
I-II. However, the aims of these two studies were fulfilled with the 
analyses that were conducted.  

The results regarding correspondence between self-rated and observed 
participation in Study V would have been stronger if the questionnaire 
had been linked to the types of situations within the school that also 
could have been observed. However, the aim was to capture activities 
during an ordinary school day. The relations between statements in the 
questionnaire and the observations could have been stronger. In order 
to ensure that correlations were as accurate as possible, relevant 
variables that jointly would constitute an observed activity 
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corresponding to each of the five selected questionnaire items were 
thoroughly discussed and defined by three of the authors.  

The use of COP-2 as an observation tool resulted in structured 
observations of activities and interaction during a school day. However, 
although a great number of observation points were registered, the 
observations still cover only a small amount of the time that students 
spend in mainstream schools. The choice to use COP-2 was motivated 
because it enabled the author to conduct observations over the three 
allocated days for each class room setting. In addition, COP-2 allows for 
comparisons between groups. Consequently, the author does not claim 
that the observations made in Study V capture the full extent of the 
students’ activities and interactions during three school-days. 

In Study V, the lack of a standardised protocol for the inclusion of a 
journal article meant that the review only searched for the identified 
levels of inclusion that were set pre-review. The theoretical framework 
was based on conditions deemed important for schools to be inclusive 
identified by the European Agency for Development in Special Needs 
Education (69, 70). Based on reports that child characteristics may 
influence parents’ perspectives on their child’s school situation (133), 
this aspect was added to the framework. The review may therefore have 
failed to include other factors perceived as important for inclusive 
schools by parents. Furthermore, the process of identifying and 
matching of factors from the text descriptions is subjective and thus, 
susceptible to interpretation. This may have resulted in imprecision and 
bias despite including two raters throughout the process and an 
independent checker after the second screening. Lastly, the review only 
included journal articles written in English and conducted in the 
Western world, which limits possible generalisations.  

ETHICAL CONSIDERATIONS 
The teachers were responsible for sending out the information to 
classmates and for collecting answers from classmates and their parents 
declaring that they declined participation in Studies IV-V and VII. In 
accordance with the ethical approval, the classmates were included in 



139 

 

the studies based on passive consent/assent. The teachers appeared to 
be aware of the importance of reaching all classmates and their parents 
and awaiting the response from those that chose not to participate. This 
fact does not exclude the possibility that some students/parents did not 
get the information or did not fully understand the possibility of 
declining participation. In a few cases, the teacher was unsure about 
whether the information had been fully understood and, consequently, 
the student was not included in the study. More frequently, students 
who initially had declined participation insisted that they wanted to fill 
in the questionnaire along with the others. These students were not 
included in the study, since their parents had not given their consent. 
The students that were not included in the study were given other tasks 
by their teacher. 

The questionnaire was handed out to the students during their ordinary 
lecture time. Although the students were reminded both verbally and in 
writing that they could choose not to answer the statements, they may 
have perceived that they had to do so but it is not known if this was the 
case. 
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CONCLUSIONS 

Adults with AS appear to have less effective visual strategies and show 
greater difficulties recognising faces and facially expressed basic 
emotions compared with controls. Despite the results regarding face 
and facially expressed emotion recognition suggesting a large within 
group heterogeneity, the individual visual strategies used while viewing 
faces appear to be consistent regardless of whether the stimuli was static 
or dynamic. 

Compared with classmates, students with ASC rated their perceived 
participation in mainstream school lower. These students’ self-ratings 
indicated that they perceived themselves as more bullied, less liked and 
less involved in social interactions than their classmates. More than their 
classmates, they rated that they had problems in understanding teacher 
instructions and that the teacher did not understand them. However, 
their ratings regarding what they actually did and how much they wanted 
to do these activities suggested that students with ASC may in some 
aspects participate to the extent they want to. Self-ratings of 
participation should therefore include aspects of autonomy, in order to 
capture the students’ wants and needs. Observations of participation in 
social interactions confirmed that students with ASC interact with peers 
less frequently than classmates, but when doing so the level of 
involvement did not differ between students with and without ASC. 
Few correlations were found between self-rated and observed 
participation in social interactions, indicating that those two 
measurements capture different aspects of participation and should be 
seen as complementary to each other. 

Parents of students with ASC perceived positive peer relations as 
particularly important for their children’s participation in mainstreams 
schools. Teachers were considered as a key factor based on their 
potential ability to facilitate participation. In order to do so, teachers 
need to know the individual child and have ASC specific knowledge. 
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Parents also stressed the importance of providing activities adapted to 
their child’s abilities, as a strategy to enhance social participation.  

There was a moderate to high agreement between teachers’ and 
students’ ratings regarding the students’ perceived participation, which 
indicated that the teacher had a good ability to attune to the students’ 
perception of participation. This ability was not affected by the presence 
of support-staff. The accuracy of teachers’ ratings did not correlate with 
self-reported professional experiences or perceived support. However, it 
correlated with the teachers’ self-reported personal interest in teaching 
students with ASC. Teachers’ understanding, measured as agreement 
between student and teacher ratings, correlated with teachers’ reported 
frequency of implementations of activities to improve the attitudes of 
classmates, when the teacher perceived that the student rated 
him/herself as bullied or unpopular. Furthermore, teachers adapted 
tasks to the student with ASCs abilities to enhance their understanding. 
However, teachers’ understanding of the students’ participation did not 
correlate with taking actions to enhance social relations for the students 
with ASC.  
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SUMMARY IN SWEDISH/SVENSK 
SAMMANFATTNING 

Bakgrund 

Denna avhandling handlar om grundläggande förutsättningar för 
delaktighet i sociala samspel samt om observerad och upplevd 
delaktighet i svenska grundskolor hos elever med 
Autismspektrumtillstånd (AST), t.ex. autism eller Aspergers syndrom. 
AST kännetecknas av begränsningar inom tre områden: socialt samspel, 
kommunikation och föreställningsförmåga. Den nya svenska skollagen 
slår fast att elever med AST inte ska placeras i särskolan om de inte 
också har intellektuella funktionsnedsättningar. Detta har lett till att fler 
elever med AST får sin undervisning i grundskolan. Svensk skolpolicy 
har tydligt uttalat att målet för svenska grundskolor är att de ska vara 
inkluderande. En inkluderande skola ska vara anpassad så att den kan 
tillgodose alla elevers behov, både vad gäller möjlighet att uppnå 
kunskapsmålen och av att känna sig delaktiga och accepterade i 
skolmiljön. Trots detta är kunskapen om hur elever med AST själva 
upplever sin delaktighet i skolan begränsad. Det har dock visat sig att 
man inte alltid får samma resultat om man låter elever skatta sin egen 
delaktighet som vid observationer. Dessutom saknas samlad kunskap 
om vad föräldrar till barn med AST tycker är viktigt för att skolan ska 
fungera inkluderande. 

Eftersom skolor är sociala miljöer krävs det sociala färdigheter, dels för 
att kunna vara delaktig i inlärningssituationer, dels för att kunna delta i 
aktiviteter utanför klassrummet. Att delta i positiva sociala samspel med 
klasskamrater är viktigt för att känna sig delaktig i sin skolmiljö. 
Eftersom AST medför svårigheter med socialt samspel och 
kommunikation riskerar dessa elever att känna sig mindre delaktiga än 
sina klasskamrater i grundskolan. Därför måste möjligheter att aktivt 
delta i skolmiljön erbjudas. Dessutom måste eleven ha vilja och förmåga 
att delta i de aktiviteter och samspel som erbjuds. Lärare har en viktig 
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roll när det gäller hur delaktiga elever med AST upplever sig vara. 
Läraren bör därför ha god insikt i sina elevers situation, förmåga och 
intressen.  

En grundläggande förmåga som möjliggör socialt samspel är att kunna 
känna igen och tolka ansikten. Redan spädbarn uppmärksammar 
ansikten och ögon. Ögon är extra viktiga för att känna igen människor 
samt för att uppfatta uttryck för känslor. Att inte uppmärksamma ögon 
kan därför vara en nackdel när man samspelar med andra människor. 
Personer med AST har ofta svårt att tolka ansikten och ansiktsuttryck, 
vilket anses vara en av orsakerna till deras svårigheter i sociala samspel. 
Det finns dock motstridiga uppgifter om hur vanligt det är med dessa 
svårigheter och hur personer med AST tittar på ansikten när de ska 
känna igen en person eller ett ansiktsuttryck. Personer med AST tittar 
troligen inte så mycket på ögonen utan fokuserar mer på munnen. 

Utförande 

Syftet med denna avhandling var att undersöka grundläggande 
förutsättningar för socialt samspel hos personer med AST, samt att 
undersöka upplevd och observerad delaktighet i grundskolan hos elever 
med AST.  

För att undersöka hur personer med och utan AST avsökte ansikten och 
hur väl de kände igen ansikten och känslouttryck fick 24 vuxna med 
AST och 24 vuxna utan AST titta på 24 par fotografier av, för dem, 
okända ansikten. De ombads att först titta på ett foto av ett ansikte som 
var uppdelat i 6 pusselbitar för att sedan identifiera detta ansikte som ett 
av tre alternativ. I de första 12 paren identifierades ett av tre ansikten 
som den person som tidigare visats i pusselbits-fotot. I de följande 12 
paren ombads de identifiera vilket av tre möjliga känslouttryck som 
visats i pusselbits-fotot. Deltagarnas svar noterades och deras 
ögonrörelser mättes under hela proceduren. För att undersöka om 
avsökning av ansikten förändras beroende på om man tittar på ett 
fotografi eller på en riktig person så mättes deltagarnas ögonrörelser 
också under en dialog. 
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Upplevd delaktighet jämfördes mellan 22 elever med AST och deras 382 
klasskamrater. De gick i 21 olika grundskolor. Eleverna skattade 46 
påståenden om olika aspekter av att delta i skolmiljön. I enkäten fanns 
också 8 påstående-par. Dessa par frågade eleverna hur mycket eller hur 
ofta de gjorde något samt hur mycket de ville göra detsamma. Dessa par 
fanns med för att kunna få information om i hur stor utsträckning 
eleverna gjorde det de ville. 

Observationer kring delaktighet i skolaktiviteter gjordes under tre 
skoldagar i varje klass. Då noterades hur ofta eleven med AST och 4 av 
hans/hennes klasskamrater deltog i aktiviteter. Elevernas engagemang i 
de olika aktiviteterna noterades också. Resultaten jämfördes mellan 
elever med och utan AST. Elevernas observerade delaktighet jämfördes 
sedan med deras skattningar på fem av enkätens påståenden, för att 
undersöka om det var möjligt att observera det som eleverna själva 
rapporterat.  

Läraren fick samma enkät som eleverna. Läraren ombads fylla i enkäten 
utifrån hur han/hon trodde att eleven med AST skulle fylla i den. Detta 
gjordes för att undersöka hur väl lärarna hade insikt i sina elever med 
AST:s upplevelse av delaktighet. Hur väl lärarens och elevens 
skattningar i enkäten överensstämde användes som ett mått på denna 
insikt.  

Lärarens uppfattning av hur eleven skattat sin upplevelse av mobbing 
jämfördes med hur ofta läraren uppgav att han/hon genomförde 
aktiviteter för att positivt påverka klasskamraters attityder. Lärarens 
uppfattning jämfördes också med hur ofta läraren uppgav att han/hon 
genomförde aktiviteter för att underlätta socialt samspel mellan eleven 
med AST och klasskamraterna. Lärarens förmåga att skatta elevens 
delaktighet i överensstämmelse med elevens egen skattning jämfördes 
också bl.a. med lärarens yrkeserfarenhet, utbildning om AST och i 
vilken utsträckning läraren valt att arbeta med elever med AST. För att 
få mer kunskap om vad föräldrar till barn med AST ansåg viktigt för att 
skolor ska fungera inkluderande sammanfattades även 1 365 föräldrars 
uppfattningar  
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Resultat 

De vuxna deltagarna med AST hade större svårigheter både med att 
känna igen ansikten och känslouttryck än de utan AST. Vuxna med AST 
tittade visserligen mer på ögonen än på munnen, men de tittade inte i 
lika stor utsträckning på ögonen som de som inte hade AST. Vuxna 
med AST verkade ha en mindre effektiv strategi för att kunna känna 
igen ansikten och känslouttryck. Däremot var alla deltagares strategi 
likartad oavsett om de tittade på foton eller på ett ansikte på någon som 
de förde ett samtal med.  

Den observerade och självskattade delaktigheten hos elever med AST 
var lägre än hos deras klasskamrater. En stor samstämmighet mellan vad 
eleverna med AST rapporterade att de gjorde och i vilken utsträckning 
de ville göra detta kunde dock tolkas som att när det gäller vissa 
aktiviteter så deltar eleverna med AST i den utsträckning de själva vill. 

Lärarna kunde i stor utsträckning bedöma hur eleverna med AST 
upplevde sin delaktighet. Det fanns ett positivt samband mellan i vilken 
utsträckning de valt att undervisa elever med AST och hur bra de var på 
att bedöma elevens delaktighet. 

Om lärarna uppfattat att eleven med AST upplevde sig mobbad så 
rapporterade de oftare att de genomförde aktiviteter i klassrummet som 
syftade till att förbättra attityder hos elevens klasskamrater. Lärarnas 
uppfattning av elevens erfarenhet av mobbning hade dock inget 
samband med hur ofta de rapporterade att de genomförde aktiviteter för 
att uppmuntra positiva sociala relationer mellan elever med och utan 
AST. 

Föräldrar till barn med AST ansåg att lärare har en nyckelroll när det 
gäller inkluderande skolor. Lärarens förmåga till inlevelse i elevens 
situation var betydelsefull. De angav också att specifik kunskap om AST 
och om dessa elevers inlärningsstrategier var viktig. De ansåg även att 
skolor behöver arbeta aktivt och målinriktat för att skapa möjligheter till 
positivt socialt samspel mellan elever med och utan AST. 
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Slutsatser och förslag till åtgärder 

Svårigheter med att känna igen ansikten och ansiktsuttryck hos vuxna 
med AST antyder att samma svårigheter kan vara vanligt förekommande 
även hos elever med AST. Elevers förmåga att tolka information från 
ansikten bör därför kartläggas. Om en elev har dessa svårigheter bör 
insatser sättas in för att lära eleven känna igen och tolka social 
information från ansikten. Detta kan göras med hjälp av datorprogram 
och annat material. Läraren kan också aktivt ta på sig rollen som ”social 
guide” och hjälpa eleven att identifiera och förstå känslor genom att 
sätta ord på dem och förklara hur de kan förstås och bemötas. 

Att både observerad och självskattad delaktighet var lägre för elever 
med AST än för deras klasskamrater var inte förvånande. Det faktum att 
elever med AST i vissa avseenden anger att de deltar i den utsträckning 
de vill väcker dock viktiga frågor kring hur delaktighet ska bedömas. 
Delaktighet innehåller en personlig aspekt och kan uppnås på olika sätt 
och se olika ut. Att enbart jämföra med en majoritet och utgå ifrån att 
allt som avviker tyder på bristande delaktighet är att förenkla alltför 
mycket. Kunskap om elevers egen uppfattning om i vad och hur mycket 
de önskar vara delaktiga är därför viktigt för att kunna förbättra elevers 
delaktighet.  

Att observerad och självskattad delaktighet inte visar samma sak 
understryker vikten av att använda olika sätt för att kartlägga delaktighet. 
Det räcker inte med att få en uppfattning om hur ofta elever deltar. För 
att kunna förbättra elever med AST:s delaktighet behövs också 
information om elevens förmågor samt vad som engagerar och 
intresserar eleven.  

Om mätningar av elevers delaktighet införs i skolan är det troligt att 
man inte kan utgå enbart ifrån elevens önskemål, eftersom elever 
troligen inte kommer att ange att de vill vara mer delaktiga i något som 
de aldrig provat på eller som de enbart har haft negativa erfarenheter av. 
Delaktighetsbedömningar bör därför kartlägga vad och hur ofta eleven 
deltar i aktiviteter för att få en uppfattning om vad eleven har erfarenhet 
av. Utöver detta bör kartläggningar utformas så att de också ger 
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information om elevens intresse och vilja att delta. En viktig aspekt av 
delaktighetsbedömningar bör också vara att identifiera miljöfaktorer 
som bidrar till eller hindrar elevens delaktighet i skolan och att utvärdera 
de insatser som genomförs. 

Att ge lärare kunskap om AST och specifika inlärningsstrategier kan öka 
delaktigheten hos elever med AST. Denna kunskap bör omfatta deras 
svårigheter med grundläggande färdigheter som t.ex. att känna igen 
ansikten och känslouttryck. Kunskap om AST kan därmed öka lärares 
förutsättning för att kunna genomföra anpassningar i skolmiljön. Att 
utforma aktiviteter som skapar förutsättningar för positivt samspel 
mellan elever med och utan AST kan vara en viktig del av arbetet i 
inkluderande skolor. Om kartläggningar av elevers delaktighet 
introduceras som en del av arbetet med skolutveckling kan dessa 
aktiviteter också planeras utifrån den enskilde elevens behov, intresse 
och förmågor.  
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