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A note on language

There is much debate around language use when describing autism. One UK-based study
(Kenny et al., 2016) reported that members of the autism and autistic community have a preference
for identity-first language (i.e., autistic person), whilst professionals prefer to use person-first
language (i.e., person with autism). However, others have highlighted that the semantic choices when
choosing language is far more ambiguous (Vivanti, 2020), and more neutral terms such as “on the
autism spectrum” may be more widely accepted and elicit less polarising views as opposed to either
identity or person-first language (Bury et al., 2020) . Given the ongoing debates, this thesis adopts a
range of terminologies and language when describing autism throughout the chapters.

Another note is on the use of the term “stakeholders” throughout the thesis, which mostly
refer to individuals who are involved in supporting autistic students to transition to university, such

members of the university disability support team, faculty members and personal tutors.
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Abstract

Students transitioning to university face increasing academic, daily living, and social
demands, and experience changes in both the structure and function of their social network. The
ability to form new social ties and develop a new supportive social network at university may be
related to students’ social competency at the start of university. For autistic students, their social
communication difficulties can limit their ability to form new social ties at university and affect their
ability to access the support they need to address challenges across academic, daily living, and social
aspects of university life. Many students also experience elevated levels of mental health difficulties
such as greater social anxiety, which in turn can affect students’ social confidence in building a new
social network at university during the transition process. Beyond that of accessing support from
others, transition to university also marks an important developmental milestone towards independent
living and adulthood. Therefore, understanding to what extent students are self-determined at
university to shape their own experiences can also help university stakeholders identify ways to
support students to become more autonomous and competent in their daily lives, and develop more
meaningful relationships at university.

This PhD thesis uses mixed methods to examine in both autistic and typically developing
students: 1) structural and functional changes in students’ social networks during transition to
university through social network analysis; 2) students’ perception of self-determination in shaping
their own university experience.

Chapter One (Introduction) provides an introduction to the thesis through a review of Autism
Spectrum Disorder (ASD) theories, and current understandings of the strengths and difficulties
autistic students face when transitioning to university relative to typically developing students. An
overview of current literature examining changes in social network structure (SNS; including both
online and offline social contacts) and perceived social support (PSS), as well as self-determination at
university offers insight into current research gaps and identifies and justifies the rationales behind

research questions that this thesis will examine. Chapter Two provides a systematic review of



literature to examine current understanding of how changes in SNS and PSS can affect transition to
university in first year undergraduate students.

Chapter Three empirically examines the development and piloting of a novel online tool that
can assess changes in social network structure (SNS) and perceived social support (PSS) during
transition to university in both autistic and typically developing students. Chapter Four is a cross-
sectional study that investigates differences in SNS and PSS in a sample of autistic and typically
developing first-year university students who are group matched on various demographic
characteristics (e.g., ethnicity, sex, age, subject of study at university) and pre-university academic
performance. Chapter Five is a longitudinal study that investigates how changes in SNS and PSS over
the first year of university, as well as levels of autistic traits and social anxiety, can affect university
transition outcomes for both autistic and typically developing students in their first year of university.

To better understand students’ perceptions of their SNS, Chapter Six uses mixed methods to
evaluate the development and delivery of a workshop to help autistic students transitioning to
university understand the functional values of their social network structure. The workshop helps
students to plan for potential changes in SNS and PSS during transition to university and gather
student feedback regarding the use of social network maps to understand social transition changes.

Beyond understanding how perceived social support from others within one’s social network
can support students’ transition to university, it is also important to gain insight into how students
perceive themselves to be self-determined when shaping their university experience in order to
successfully transition into, through and out of university. Chapter Seven uses qualitative
methodology by conducting semi-structured interviews with both autistic and typically developing
university students and recent graduates on their perceptions of their own self-determination when
shaping their own experiences at university. Chapter Eight interprets and discusses the findings from
all empirical chapters with reference to theory and practical implications for university stakeholders,

as well as highlighting study limitations and future directions.



Chapter One

Transition to university for autistic students: Current understanding and future directions

Autism Spectrum Disorder (ASD) is a pervasive neurodevelopmental condition that affects
one in 54 children (Maenner, 2020). ASD is characterised by having social communication
difficulties, and restricted and repetitive behaviours and interests (American Psychiatric Association,
2013). In addition to the core challenges associated with ASD, between 11-84% of autistic children
also experience co-occurring mental health difficulties, with up to 40% reporting having a co-
occurring anxiety disorder such as specific phobia, and social anxiety disorder (Simonoff et al., 2008;
van Steensel et al., 2011; White et al., 2009).

Throughout an autistic individual’s lifetime, there is a continued level of high opportunity
cost, with relatively fewer autistic young adults being able to transition to higher education systems,
employment and independent living following graduation (Knapp et al., 2009; Lucas & James, 2018).
It is estimated that 42% of autistic individuals have an 1Q in the range of average to above average
(1Q >85) (Maenner, 2020), and thus have the cognitive ability to enrol at a postsecondary institution
for further education within six years of graduating from secondary school (Sanford et al., 2011).
However, academic attainment and retention rates for autistic students are significantly lower
compared to students from other disability groups and their typically developing (TD) peers (Gobbo
& Shmulsky, 2014; Hendricks & Wehman, 2009; Lucas & James, 2018).

In the US, it is estimated that only 35% of autistic students completed their postsecondary
education, which is lower than 38% of graduation rate for students with other disabilities, and 51% of
TD peers (Gobbo & Shmulsky, 2014). Similarly, in the UK, fewer autistic students graduated from
university with either a 2:1 or first class honours degree (62.8%) compared to students with other
forms of disabilities (66%), and TD peers (68.1%) (Lucas & James, 2018). Furthermore, within six
months of completing their degree, autistic students are more than twice (18.5%) as likely to be
unemployed compared to students with other disabilities (7.2%), and almost four times as likely to be
unemployed compared to their TD peers (5.1%) (AGCAS Disability Task Group, 2014). Taken

together, the low retention rate during postsecondary education and poor employment rate for autistic



students transitioning into adulthood can significantly challenge their ability to live independently,
and increase both lifetime care and opportunity cost, which is estimated to be at a staggering £920,000
for an autistic individual without intellectual disability (Buescher et al., 2014).

In recent years, there has been an increase in awareness and research to help better understand
the challenges associated with transitioning to postsecondary education for autistic students, in order
to provide better individualised support programmes that aid transition to higher education studies for
autistic students (Jackson, Hart, & VVolkmar, 2018). It is important to acknowledge that transitioning
to university for the first-time can be challenging for any student. As students move away from their
familiar social network and system of support to a novel environment, students not only need to
establish a new social support network, but also face increasing academic demands, and learning new
daily practical independent living skills (Compas et al., 1986; Fisher & Hood, 1987).

For autistic students, many of the challenges associated with transitioning to university may
become magnified when considered alongside their core and additional mental health difficulties
(Jackson, Hart, Brown, et al., 2018; Jackson, Hart, & VVolkmar, 2018). In a pivotal systematic review
by Gelbar, Smith, and Reichow (2014) found that among autistic students at university, up to 71%
reported symptoms of anxiety, 53% reported loneliness, and 47% reported symptoms of depression,
highlighting the poor state of mental health and wellbeing of many autistic students during their
postsecondary education. Compared to their peers, autistic students often struggle in the complex
university social setting due to their social communication differences and often co-occurring
symptoms of social anxiety, and therefore may be less successful in developing a new social network
at university and making friends (Adreon & Durocher, 2007; Dipeolu, 2014).

Many autistic individuals also have restricted interests and preference for routine that make
them less adaptable to transitional changes when moving to a new environment, and experience
hypersensitivity to light and noise on campus which can affect their ability to learn and overall quality
of life (Dipeolu, 2014; Fleury et al., 2014; Mulder & Cashin, 2014; Sarrett, 2018). In addition, many
autistic individuals experience executive functioning difficulties (such as planning, organisation, and
working memory), and may have greater trouble in organising their daily practical living (such as

time and finance management) compared to their peers (Barnhill, 2016). Autistic students also face



additional challenges such as choosing whether or not to disclose their diagnosis which can have a
direct impact on their ability to access support, and may alter peer perceptions of their behavioural
and social difficulties (Brosnan & Mills, 2016; Dipeolu, 2014; Fleury et al., 2014). Finally, it is
important to acknowledge that there are some strengths associated with autism - such as autistic
individuals’ attention to detail and perseverance in their particular subject of interest can lead to
greater academic achievements at university (Gobbo & Shmulsky, 2014; Jackson, Hart, Brown, et al.,
2018). This uneven profile of potential academic strengths, together with social and daily practical
living difficulties needs to be taken into consideration for autistic students when formulating their
transition plans for attending university.

Despite the many challenges highlighted in literature for autistic students, it is important to
acknowledge that the passage of transitioning to independence and young adulthood has long been
thought to be a turbulent time regardless of autism diagnosis (Compas et al., 1986, 1986; Felner et al.,
1983; Tinto, 1975). In addition, autistic traits form a continuous spectrum and there are many students
at university who, although they might lack an official diagnosis of ASD, nonetheless show elevated
levels of autistic traits and might share some similarities in the difficulties they experience when
compared to those with a formal diagnosis of autism (White et al., 2016). Furthermore, beyond the
social communication difficulties associated with autistic traits, level of social anxiety might also
affect both autistic and TD students’ social competency when navigating increasingly complex social
environments at university, as the change in surroundings might lead to periods of heightened social
anxiety and fear of negative evaluation by unfamiliar peers.

Therefore, taking into account that transitioning to university may be challenging for all
students, though autistic students may present with additional vulnerabilities, it is crucial to ensure
that students receive sufficient support from their social network in order to help overcome the
different types of challenges they face, and subsequently improve rates of retention and graduation
from postsecondary education. Compared to parents of TD students, parents of autistic children and
young people often provide much more diverse and frequent support across social, academic, and
practical daily living skills (Camarena & Sarigiani, 2009; Fleischer, 2012). Many autistic students

also find that support provided by their family and relatives to be more helpful than that provided by



professionals at university (Geller & Greenberg, 2009; W. Mitchell & Beresford, 2014), as family
members tend to have a better understanding of their difficulties and can provide more tailored
support to meet the student’s needs. In contrast, TD students often report a decrease in familial
support, and an increase in support from peers for informational, academic and personal/emotional
purposes (Hays & Oxley, 1986; MacLeod & Green, 2009). Identifying both changes in social network
structure (SNS) and perceived social support (PSS) during transition to university may help
stakeholders to better formulate a systemic support structure that best integrates different sources of
social support from family, professional, and peers to ensure continuation of high-quality support for
autistic students during transition to university.

Finally, compared to the large body of literature summarising difficulties autistic students
experience when transitioning to university, little is known about the extent that autistic students are
able to support themselves and act autonomously at university (Barnhill, 2016; Demetriou et al.,
2018; Demetriou et al., 2019; Ozonoff et al., 1991). At the time of university transition, adolescents
are beginning to develop a stronger sense of autonomy and independence, as well as developing self-
driven problem-solving skills. Having a stronger sense of self-determination at university has been
associated with better transition outcomes amongst students with learning disabilities and specific
learning difficulties (Field et al., 2003; Getzel & Thoma, 2008; Ju et al., 2017; Petcu et al., 2017;
Sarver, 2000). Self-determination refers to having a sense of agency when completing a task or goal-
oriented action when accompanied by a sense of autonomy (i.e., the ability to self-regulate and self-
initiate one’s own actions); competence (i.€., having the right understanding, skills, and knowledge to
achieve the desired outcome in line with one’s goal); and relatedness (i.e., having a secure and
satisfying social network) (Deci et al., 1991; Deci & Ryan, 1985; Ryan & Deci, 2000). In comparison
to students with other disabilities, autistic students show poorer levels of self-determination (Chou et
al., 2016). Improving autistic students’ self-determination has been highlighted by Wehmeyer et al.
(2010) as an important area for educators to target, and self-determination is positively associated
with quality of life (White et al., 2018). Understanding the extent to which autistic students perceive

themselves to be self-determined in shaping their own university experience can help stakeholders



identify potential barriers that can be targeted to help autistic students feel more autonomous,
competent, and better connected during their university career.

This literature review has five aims. First, this review will provide an account of the dominant
theories in the literature underlying our understanding of autism, and how they may help contextualise
some of the university transition challenges associated with academic, daily practical living, and
socialisation difficulties autistic students experience at university. Second, this review will examine
potential shared vulnerabilities that autistic and TD students might have when socialising at
university, especially in relation to theories underlying social anxiety. Third, this review will evaluate
changes in both SNS and PSS faced by autistic students during transition to university, highlighting
how different sources of social support may relate to university transition outcomes. Fourth, this
review will examine our current understanding of self-determination in autism, especially in relation
to university transition. Finally, gaps in the literature and the main aims of this thesis will be outlined.
1. Autism theories and challenges at university

The key theories described in this review will first address current understandings of the
social difficulties associated with autism, before examining more general differences in cognitive
style associated with autism that may lead to both strengths and weaknesses.

1.1 Theories underlying social communication differences in autism

There are three main theoretical accounts seeking to explain social communication
differences in autism. The first account is the Mindblindness Theory (Baron-Cohen, 1997, 2000;
Baron-Cohen et al., 1985; Lombardo & Baron-Cohen, 2011), which states that autistic individuals
have Theory of Mind (ToM) difficulties. ToM is the ability for an individual to understand another
person’s mental states, such as desires, goals, and intentions, by detecting and utilising social and
environmental cues in a given social interaction (Baron-Cohen, 1989), which can then be used to help
monitor and predict other people’s actions (Sabbagh, 2004). The development of ToM emerges in
infancy, when infants are able to monitor, coordinate, and direct self and other people’s attention to a
common object of interest, which can lead to affect sharing (Charman, 2003; Mundy et al., 1994). In
autistic children, there is often a developmental delay in joint attention and ToM skills, and this

diminished ability to monitor both self (metacognition) and others’ mental states can lead to more



pronounced social difficulties as children enter a more complex social scene during adolescence and
adulthood (Howlin et al., 2000; Zager & Alpern, 2010).

However, the Mindblindness Theory has been criticised to only account for the cognitive
aspect of empathy (Baron-Cohen, 2009; Singer, 2006). Empathy not only involves the recognition and
understanding of other people’s perspectives from a cognitive perspective (ToM), but also involves
formulating an appropriate emotional response to other people’s mental state and feelings, the latter is
known as affective empathy (Kerr-Gaffney et al., 2019). The second and more recent Empathising-
Systemising Theory of autism (Baron-Cohen, 2009) offers an integrated approach to consider both
cognitive and affective empathy differences in autism. The relationship between cognitive and
affective empathy in autism may be further complicated by a condition known as alexithymia which
interferes with an individual’s ability to recognise, describe, and interpret one’s own emotions (E. Hill
et al., 2004). Alexithymia is estimated to occur in ~10% of the TD population (Linden et al., 2014),
and ~50% of the autistic population (Samson et al., 2012). Although there may be some construct
overlap between cognitive empathy differences associated with alexithymia and autism, levels of
autistic traits was found to be a better predictor of both cognitive, affective, and overall levels of
empathy when compared to alexithymia (Shah et al., 2019). One recent study also revealed that
compared to TD peers, the positive relationship between affective empathy and personal wellbeing is
found only in the presence of greater cognitive empathy amongst autistic individuals (Bos & Stokes,
2019), further highlighting that social cognition differences affect more than simple social
communication difficulties in autism.

In addition to understanding differences in cognitive and affective empathy in autism, the
third theoretical account of autism which is heavily contested in the field is the Social Motivation
Hypothesis (Chevallier et al., 2012), which assesses social behavioural differences by drawing upon
biological and evolutionary perspectives. Given that some functional and structural neuroimaging
findings which suggest that the neural circuit associated processing social stimuli, assigning
emotional valence, and rewarding salience (i.e., orbitofrontal-striatum-amygdala) in autistic
individuals differ from TD peers, such that social stimuli are found to be less emotionally salient and

rewarding (Bachevalier & Loveland, 2006; Dawson et al., 2005), the Social Motivation Hypothesis



proposes that such biological differences result in a reduced desire and motivation to engage in social
behaviours amongst autistic individuals. However, the inference of reduced social motivation from
social behavioural differences has been challenged (Jaswal & Akhtar, 2019; Kapp et al., 2019), with
some main critiques including that eye-gaze aversion from socially salient stimuli reflects heightened
rather than reduced sensitivity to social stimuli resulting in discomfort (Markram & Markram, 2010;
Tottenham et al., 2014). Research that have greater participatory involvement with the autistic
community as well as using self-report and interview measures found that autistic individuals report
qualitative differences in the type of relationships they maintain, such as more frequent relationships
with other autistic individuals (Komeda, 2015; Strunz et al., 2017), rather than a lack of desire for
close relationships. Taken together, it can be observed that the reasons underlying social
communication and behavioural differences in autism are multi-faceted and are not limited to
differences in social cognition.

Furthermore, it is important to acknowledge that any social experience is a dynamic and two-
way interaction that is socially constructed based on a shared mutual understanding or empathy from
both social partners (Milton, 2012). Therefore, whereas the different theories outlined above perceive
social communication and empathy differences to reside solely amongst autistic individuals, they do
not account for the fact that there may also be a lack of perceived empathy and understanding from
non-autistic individuals when interpreting the behaviours, thoughts and intentions of autistic peers,
which gives rise to the Double Empathy Problem (DEP) (Chown, 2014; Fletcher-Watson & Bird,
2020; Milton, 2012; Milton et al., 2018; Mitchell et al., 2019). Therefore, given that the goal of social
communication is to establish a sense of shared and mutual understanding, examining potential
factors from both social partners that can lead to misunderstandings during a social encounter is key.
Fletcher-Watson and Bird (2020) highlighted that one factor that may contribute towards the
misconception of poor empathy amongst autistic individuals by non-autistic peers is the difference in
expressing an empathic response when reacting to emotional signals of others. In other words, autistic
individuals’ expressions may sometimes fall outside of what is perceived to be the “normal” and
“typical” response, which in itself is a socially constructed concept dictated by societal norms and

shaped by cultural differences. The lack of understanding from non-autistic peers when interpreting



the motivations and intentions behind the expressed emotion or response by autistic individuals can
therefore result in misinterpretation in social communication (Fletcher-Watson & Bird, 2020; Milton,
2012; Milton et al., 2018).

It is therefore important to highlight that DEP can lead to unfavourable judgements of autistic
people’s behaviours and social communication skills by their non-autistic peers (Sasson et al., 2017;
D. White et al., 2019). Such unfavourable judgements can lead to not only a less positive attitude
towards autistic individuals, but also lower social motivation from non-autistic peers to socialise with
autistic individuals. Interestingly, Sasson et al. (2017) noted that such perceptual biases held by non-
autistic peers were no longer present when audio-visual information associated with autistic
individual’s social interaction was removed, suggesting that social presentation style may be a key
factor driving such social communication differences, and distract from the content of what the
autistic individual is trying to express. Therefore, finding ways to educate and raise non-autistic
individuals’ awareness of their own social biases to better understand their autistic peers is important
to consider.

At the university level, although recent movements in neurodiversity and increased public
awareness of autism have raised students’ general level of knowledge about autism, the increase in
knowledge was not associated with students’ attitudes when interpreting autistic peers’ behaviours (D.
White et al., 2019). This suggests that such social perception biases may be entrenched in society,
perhaps driven by more unconscious processes, and cannot be easily influenced by conscious
knowledge of autism alone. In another study, Brosnan and Mills (2016) noted that typically
developing students at university showed more positive affective responses when interpreting social
behaviours in a vignette describing an autistic student who has disclosed their diagnosis, versus the
same behaviours displayed by a student with no diagnosis being disclosed. Although the authors
highlight that diagnosis disclosure may have a positive impact when interacting with peers, not all
autistic students may feel comfortable to do so. Therefore, understanding the impact of social
communication difficulties associated with autism for autistic students at university need to take into
account the DEP, and acknowledge that the quality of quantity of social interactions experienced by

autistic students can also be shaped by individual differences in empathy within TD peers and other
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contextual factors (such as autism knowledge, social biases, and autism disclosure), rather than
dependent solely on the autistic student’s social skills.
1.2 Theories addressing broader differences and strengths in autism

In addition to the theoretical accounts underlying social communication differences
considered above, another strand of difficulties commonly reported amongst autistic individuals are
challenges associated with poor executive functioning (EF). EF is a broad construct that encompasses
many cognitive abilities such as organisation, planning, working memory, self-monitoring, goal-
setting, initiation, and flexibility (Demetriou et al., 2018; Demetriou et al., 2019; Ozonoff et al.,
1991). Many EF abilities are governed by the prefrontal cortex, which shows a protracted
developmental trajectory compared to more subcortical brain structures over the course of
adolescence and young adulthood (Casey et al., 2008), resulting in an improvement across many EF
abilities across development. EF abilities such as organisation and planning become increasingly
more important as young people enter adulthood and start to live independently (Dijkhuis et al., 2020;
Johnston et al., 2019), as many adaptive daily practical living skills such as managing one’s time and
finances, cooking, and seeking medical attention/self-care require an individual to be able to seek out
and integrate different sources of information in order to formulate an effective plan to help achieve
one’s goals (Gilotty et al., 2002). It is important to note that although EF skills do not fully overlap
and rely on one’s IQ (Pugliese et al., 2015), EF difficulties can be more pronounced in autistic
children with higher 1Q, as the developmental gap between general cognitive capacity and adaptive
living is much greater, and more difficulties across daily living skills become more noticeable as
expectations for their skill acquisition is higher than for autistic children with lower 1Q (Duncan &
Bishop, 2015).

Aside from theories that account for areas of difficulties in autistic individuals, other theories
underlying differences in cognitive styles also account for strengths in autism. As noted in the Dual
Process Theory and Empathising-Systemising Theory, autistic students often demonstrate a more
systematic way of thinking that is more logical, rational, and a more deliberate reasoning style
compared to their TD students (Baron-Cohen Simon et al., 2009; Brosnan et al., 2016). In addition,

autistic students also have a more detail-oriented attention focus (Happé, 1997), as noted in the Weak
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Central Coherence Theory. Although detail-orientated cognition can sometimes lead to reduced
ability to integrate different sources of information to help perceive the higher-level broader context
(Frith, 2003), attention to detail along with a preference for logical and systematic thinking can often
be advantageous in subjects in the fields of Science, Technology, Engineering, and Mathematics
(STEM).

1.3 Understanding challenges and strengths at university through autism theories

The autism theories discussed so far provide context around understanding challenges
associated with socialising, daily living, and academic areas of university life, as well as highlighting
potential strengths that autistic students might have at university.

For socialisation, initiating and maintaining social interactions with social partners require
individuals to have good ToM skills such as gauging the interests and mental states of one’s social
partner in the current moment, as well as bearing in mind the potential level knowledge of the social
partner regarding the current subject of discussion, in order to tailor both the content and discourse of
the interaction to keep one’s social partner engaged (Zager & Alpern, 2010). Individuals need to be
sensitive to changes in both subtle social and environmental cues through joint attention to facilitate
evaluating other peoples’ mental states, and the subtlety of many nonverbal social cues can be very
challenging for autistic students to detect and utilise as they struggle with joint attention and ToM
skills.

Joint attention and ToM differences therefore can result in many social challenges in
university faced by autistic students. In one report, Gobbo and Shmulsky (2014) found that university
faculty members noticed autistic students have trouble paying attention to nonverbal social cues that
are crucial for maintaining a social interaction with one’s peers and lecturers. This not only gave rise
to both physical behaviours outside of the social norm (Longtin, 2014), but was also reflected within
many students’ rigid style of academic writing which failed to appropriately address the audience and
hence received lower grades compared to their peers, therefore highlighting that ToM differences not
only can lead to challenges in the social domain, but may affect academic performance.

In addition, individual differences in social motivation may also influence autistic students’

social relationships at university. Many autistic students recognise the importance of making social
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contacts at university with peers and lecturers, and social interactions such as group work sessions and
seminars are often a required part of the university curriculum (Hees et al., 2015). However, autistic
students often find navigating the social scene to be very exhausting. Jackson, Hart, Brown, et al.
(2018) found that over 75% of autistic students reported struggles with social isolation and adapting
to the social environment, despite many reporting having satisfactory relationships with close friends
and romantic partners at university. For many autistic students, friendships are often formed around
mutual interests and activities that they enjoy, and although friendships are described to be close and
reciprocal by many autistic students (Zeedyk et al., 2016), few rely on friends for support at times of
need (Wehman et al., 2014). Therefore, despite having a structural social network in place, the
functional social support network is often missing (Bauminger & Kasari, 2000), which might
contribute to feelings of isolation when autistic students seek support.

In contrast to Jackson, Hart, Brown, et al. (2018), Orsmond, Krauss, and Seltzer (2004) found
that 50% of autistic adolescents and adults sampled did not have close friends, further highlighting the
persistence of social impairments across development for autistic individuals. Although the authors
conjecture that some autistic individuals might lack the motivation to seek out social interactions and
have low sociability (Chevallier et al., 2012), it should be highlighted that between 53-75% of autistic
students experience loneliness (Gelbar et al., 2014; Jackson, Hart, Brown, et al., 2018), thus
highlighting that developing and maintaining friendships at university is a major challenge faced by
many autistic students.

While ToM and social motivation differences may be intrinsic to autism, there are also
external and contextual factors which may play a significant role in university transition outcome in
the social domain, such as bullying. In a recent report that investigated changes in the nature of
bullying across different developmental stages amongst autistic university students, DeNigris et al.
(2018) found that autistic students experienced less severe bullying at university compared to school.
The nature of bullying at university was found to be less physical and more verbal compared to early
development, and autistic students who have been subjected to chronic bullying throughout their life
showed both positive and negative outcomes, with some reporting being able to better support others

who are subject to bullying, and others reported more mental health difficulties such as suicidal
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ideations and lack of trust. One important finding was that autistic students at university did not report
more bullying compared to their non-autistic peers, and therefore highlight that bullying may be a
more general broader issue that all students at university face, rather than autistic students being
targeted due to their condition.

In terms of daily living, compared to their TD peers, many autistic individuals experience
difficulties with EF skills such as organisation, planning, and flexibility throughout their development
(Geller & Greenberg, 2009; Hewitt, 2011), and often require a high level of external structure or
routine established with the assistance from parents and other support workers in order to cope with
daily living challenges. However, difficulties with EF skills become more pronounced as students
begin to transition to independent living such as when starting university (Rosenthal et al., 2013),
whereby skills such as being able to flexibly adapt to changes in routine, and organise and plan one’s
own activities are often essential for coping with daily living challenges (Hewitt, 2011). Amongst
autistic individuals, EF difficulties are often associated with poor adaptive functioning, and account
for one’s ability to initiate a range of activities essential for independent living ranging from
socialisation and communication skills such as initiating social contact with others, to daily practical
living such as cooking, self-care, time and finance management (Pugliese et al., 2015; Sparrow et al.,
2005).

The protracted development of and difficulties with EF skills are often evident from
childhood for many autistic individuals, as parents and other caretakers often take on the role to
construct highly structured activities and environments to compensate for difficulties in organisation
and planning, and this might further reduce the number of opportunities that autistic children have for
developing these skills. For example, when students leave home and transition to university, many
students may struggle to organise and plan a new routine to help them cope with everyday life at
university, and the less structured university timetable compared to secondary education might make a
strict routine quite difficult to establish and follow and this lack of routine can be both stressful and
anxiety-provoking (Geller & Greenberg, 2009; MacLeod & Green, 2009). Another example is related
to finance management. Geller and Greenberg (2009) reported that parents of autistic children often

avoid giving their children opportunities to manage money during childhood due to children’s poor
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organisation skills. As a consequence, many autistic students cannot practice managing small amounts
of money on a daily basis, and therefore might encounter greater difficulties in managing finances
when they transition to university. Other challenges such as time management can also interfere with
one’s academic potentials at university, as students often need to plan and organise their own
schedules for meeting coursework deadlines, attending lectures, and revising for exams (Geller &
Greenberg, 2009), which can be very challenging for autistic students to complete independently
without external support (Longtin, 2014). Therefore, EF difficulties experienced by many autistic
individuals accounts for additional problems outside of their autism symptom severity and 1Q that
might further compromise their quality of life and ability to live independently.

In contrast to many challenges in the social and daily living domain faced by autistic students
at university, academic studies can be an area of relative strength (Anderson et al., 2018; Geller &
Greenberg, 2009; Jackson, Hart, Brown, et al., 2018). University often provides autistic students with
an opportunity to focus on their area of special interest, for which they are often very passionate about
from a young age and display greater depth of knowledge and originality in thinking compared to
their TD peers, both of which are both academic strengths (Geller & Greenberg, 2009). There is also
evidence to support the potential increase in aptitude for studying STEM subjects as outlined by the
detail-oriented attentional focus in Weak Central Coherence Theory, and the more systemising and
logical cognitive style depicted by the Empathising-Systemising and Dual Process Theory. It has been
reported that 34% of autistic students at university enrol in a STEM course, compared to only 23% of
their TD peers (Shattuck et al., 2012). This higher specialisation in STEM degrees may be particularly
attractive for many employers in the finance, engineering, and scientific industries to consider, and
ensuring that autistic students at university can receive sufficient training they need to become highly
skilled professionals in these disciplines might help to increase their employment rate following
graduation (Shattuck et al., 2012).

However, it is important to note that despite their academic strengths, autistic students often
encounter many other challenges that might interfere with their academic performance at university.
For example, their social and communication difficulties, as well as co-occurring symptoms of social
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coursework related activities, which can often be a mandatory aspect of many universities’ academic
courses (Adreon & Durocher, 2007). In addition, poor time management skills related to EF
difficulties might also reduce their ability to adhere to coursework deadlines and devise revision
timetables when preparing for exams, and sensory hypersensitivity may also interfere with their
ability to study both in lectures and independently at university (Hees et al., 2015). It is therefore
particularly important for autistic students at university to receive sufficient academic support, which
both caters for differences in their cognitive style, but also can recognise and utilise their strengths to
help students realise their full academic potential.
1.4 Mental health difficulties at university

For many autistic students at university, co-occurring mental health difficulties can be very
common, with the most prevalent being anxiety (71%) and depression (47%) (Gelbar et al., 2014),
which is three to five times higher than the estimated 15.6% prevalence rate amongst their TD peers
(Eisenberg et al., 2007). In a more recent report, Jackson, Hart, Brown, et al. (2018) also found
alarmingly high rates of suicidal ideation amongst autistic students at university, with over 75%
having had some form of suicidal ideation and behaviour in the past, and 14.6% having attempted
suicide. This figure is over six times greater than the number of TD students at university (12.6%)
who have experienced suicidal ideation (Wilcox et al., 2010). It is therefore important for
stakeholders when formulating transition plans and systems of support for autistic students moving to
university to not only factor in challenges associated with core ASD symptoms, but also to account
for this increased vulnerability of experiencing co-occurring mental health difficulties at university for
this group of students.
2. Understanding shared vulnerabilities at university
2.1 Autistic traits lie on a continuum

Although literature to date characterised many challenges associated with transitioning to
university for autistic students, it is unclear to what extent such challenges may be unique to autistic
students due to lack of a TD student comparison group. In addition, levels of autistic traits may be
conceptualised to fall on a continuum in the non-clinical general population, such that there may be

shared challenges between TD students who exhibit high levels of autistic traits and autistic students
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(Jobe & White, 2007; Trevisan & Birmingham, 2016; White et al., 2011). One study in a sample of
667 undergraduate students in the US found that high levels of autistic traits were present amongst
0.7-1.9% of the student population, and that higher scores of autistic traits also correlated with greater
levels of social anxiety, suggesting the co-occurrence of broader non-autism specific social
communication difficulties (White et al., 2011, 2012).

Differentiation between different aspects of autistic traits and transition outcomes have also
been found amongst TD students, with difficulties in pragmatic language shown to have the most
widespread negative impact across students’ social, academic, and personal-emotional adjustment,
suggesting that poor social communication skills may affect students’ ability to access social
resources for both academic and non-academic support (Trevisan & Birmingham, 2016). In contrast,
greater levels of insistence on sameness and reduced social motivation had more specific impact in
personal-emotional and social adjustments (Trevisan & Birmingham, 2016), and were also associated
with more long-term romantic relationships and fewer friendships in young adulthood (Jobe & White,
2007).

Individual differences in social motivation also have a different impact on the formation and
maintenance of relationships at university. In a study that examined the degree of satisfaction with
new roommate relationships amongst TD students transitioning to university, it was the relative and
not the absolute level of social orientation and motivation between the different roommates that
predicted quality of relationships formed over time, such that roommates who had the greatest
discrepancy in their respective degrees of social motivation found the relationship to be least
satisfactory (Faso et al., 2016). Therefore, it seems that although having greater social motivation may
lead to a greater number of new social connections established towards the start of university, finding
similarly minded people who may share social preferences and broader interests may be more
important to consider when forming new meaningful relationships. In contrast, studies found that
when taking into account overall levels of autistic traits, having higher social motivation no longer
predicted the duration of existing friendships in TD university students (Jobe & White, 2007),
suggesting that supporting students to address social cognition differences may be an important step

in maintaining friendships over time.
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Despite studies highlighting the potential impact that autistic traits may have on TD students’
socialisation at university, several limitations should be considered. Firstly, it is unclear whether the
current patterns of structural changes in social relationships at university over time for TD students
are comparable to that of autistic students, as no studies included a direct autism comparison sample.
Secondly, it is unclear to what extent differences in socialisation transition outcomes are uniquely
associated with autistic trait related social communication difficulties, rather than co-occurring factors
such as social anxiety. For example, one study which investigated potential construct overlap between
self-report measures of autistic traits and social anxiety in a large sample of TD college students
found that although there are overlaps in the measures of social motivation, anxiety, and avoidance
behaviours, autistic traits was much more multi-faceted in terms of social communication difficulties
captured, compared to a more focused social interaction and performance based difficulties assessed
by a social anxiety measure (White et al., 2012). Higher levels of social anxiety might increase a
young persons’ vulnerabilities when engaged in reciprocal social interactions or when faced with
potential peer evaluation, which may be especially relevant as students transition to the novel
complex social scene at university. Therefore, it is important to not conflate symptoms of social
anxiety with autistic trait/autism severity, and to gain an understanding of how each factor may
differentially impact autistic and TD students’ ability to transition to university.

2.2 Social anxiety also affects social communication skills

Social anxiety may present an added layer of vulnerability in addition to symptoms associated
with autism and autistic traits, such as increasing social withdrawal and rigidity in social
communication and behaviour. Social anxiety is characterised by having a marked anxiety and fear of
negative evaluation (FNE) by others in social situations that can result in social avoidance behaviour
(American Psychiatric Association, 2013). Cognitive models in TD individuals conceptualised social
anxiety to begin with a negative mental representation of how one will be perceived by others in
social situations (i.e., FNE) that leads to anticipatory worries and greater social withdrawal behaviours
(Clark & Wells, 1995; Rapee & Heimberg, 1997). FNE can drive individuals to amplify and recall
previous negative social encounters and ruminate over their behaviours after social interactions, and

lead to maintenance of perceived negative self-performance in social situations, creating a negative
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spiral that might lead to greater social withdrawal behaviours (Clark & Wells, 1995; Rapee &
Heimberg, 1997).

The high co-occurrence between autism and social anxiety (found in up to 50% of autistic
adults) (Maddox & White, 2015) has been documented by a large number of studies (Spain et al.,
2018; van Steensel et al., 2011; White et al., 2009b). Many authors commented on the phenomenon of
‘diagnostic overshadowing’ where clinicians may conflate social communication difficulties that are
related to social anxiety as part of autism, rather than reflecting a separate and co-occurring condition
(Mason & Scior, 2004; Wood & Gadow, 2010). Wood and Gadow (2010) suggested a “true”
comorbidity can only occur when the presentation of a secondary condition (such as social anxiety)
alongside that of the primary developmental condition (such as autism) is phenotypically identical to
that of TD peers. From a theoretical level, models proposed for social anxiety in autism bear
differences compared to the cognitive model identified in TD peers. One such model is proposed by
Bellini (2006), who hypothesised that the combination of hyperarousal and negative peer evaluation
might result in greater social withdrawal and poorer self-regulation in social situations that result in
heightened social anxiety (Bellini, 2006; Rubin & Burgess, 2001). Other risk factors for social anxiety
in autism also include age, developmental and cognitive abilities, and social motivation, as autistic
individuals who have greater insight into their social differences and a strong desire for high quality
social relationships might be more prone to experience loneliness and have greater social-evaluative
concerns (Bauminger et al., 2003; Bauminger & Kasari, 2000; Kuusikko et al., 2008; Sukhodolsky et
al., 2008; White et al., 2012; White & Roberson-Nay, 2009). One recent study found that compared to
younger autistic children (6-11 years), older children and adolescents (12-18 years) displayed greater
social anxiety and fear of negative evaluation, further highlighting that greater social awareness across
development paired with heightened social sensitivity during adolescence renders autistic youth more
vulnerable to social anxiety as they get older (Varela et al., 2019).

Amongst autistic adolescents, elevated levels of social anxiety is mediated by greater self-
reports of intolerance of uncertainty, sensory hypersensitivity, and alexithymia (poor recognition of
bodily emotions and feelings; Brewer et al., 2016), all of which can further compromise an autistic

young person’s ability to navigate increasingly more complex social situations in young adulthood
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(Pickard et al., 2020), such as transitioning to university (Gobbo & Shmulsky, 2014). In contrast,
more context-dependent individual differences in the pattern of cognitive, affective and behavioural
appraisal of social situations have been observed for TD students transitioning to university, though
students who showed greater FNE also displayed reduced social engagement (Campbell et al., 2016),
and those with higher social anxiety over time were less satisfied with their university choice
(Langston & Cantor, 1989; Strahan, 2003) and had poorer academic outcomes (Arjanggi &
Kusumaningsih, 2016; Brook & Willoughby, 2015). Although both autistic and TD students may
experience heightened social anxiety, it remains to be explored whether there may be similarities and
differences in how social anxiety may affect each student group’s transition to university experience.
3. Understanding social changes associated with university transition

3.1 Social Network structure (SNS) — Key metrics

Having outlined the myriad of academic, daily living, and socialisation challenges that
autistic students encounter during transition to university, as well as potential shared vulnerabilities
between autistic and TD students, it is important to identify not only what types of support are needed
to optimise the transition process, but also to identify who should be involved in the support network
to ensure that support is most easily accessible to students. One way to capture one’s social
relationships with other individuals is by characterising one’s social network structure (SNS), by
using social network analysis.

Social network analysis measures the diversity of one’s social relationships via different
metrics, with two key factors being network size and density (Scott, 2017). Network size is the
number of network members that an individual is in contact with within their social network over a
defined period of time. Social network size has long been known to play an important role in shaping
the development of neocortex from an evolutionary perspective, where an increase in neocortex
volume and gyrification is associated with larger social group sizes (Dunbar, 1998). Researchers have
found that for humans, social network size can be as big as between 130 to 250 individuals (R. A. Hill
& Dunbar, 2003), though the closer and more intimate inner circle which provides most functional
support to individuals are often no larger than 10-15 individuals at any given time (Dunbar & Spoors,

1995). This implies that the relationship between the amount of supportive resources available to an
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individual does not always have a linear relationship with social network size and may plateau when
the size of the inner circle is at its maximum. Therefore, understanding how individuals may access
support from members of their inner circle may shed light onto the relationship between the structural
and functional components of one’s social network.

Network density is the extent to which different members of the same social network have
reciprocal interactions with each other. Network density is a dynamic construct which depends on the
network composition across one’s lifetime, and the relationship between this structural metric and
one’s access to functional support is also not always linear (Carstensen et al., 1999; English &
Carstensen, 2014). For example, the Socioemotional Selectivity Theory suggests there are two main
motivations behind the maintenance and pursuit of social network relationships, the first being the
need to seek out new sources of information and opportunities and considered to be more important
during adolescence and young adulthood as well as during times of transition in one’s life, and the
secod being the need to maintain emotional wellbeing and a stable sense of self which gains
importance in middle and late adulthood (English & Carstensen, 2014). Therefore, when information
seeking is the primary drive for social interactions, having a network with multiple social groups that
are independent of each other (i.e., low social network density) may be advantageous in terms of
accessing a wider range of opportunities. However, the cost of maintaining such a diverse social
network may be time consuming and compromise one’s social emotional wellbeing, and hence having
a smaller social network of close friends and family that are not only more similar to oneself, but who
are also in frequent contact with each other (i.e., high social network density) may be particularly
beneficial when maintaining emotional wellbeing becomes the primary drive for social contact
(Carstensen, 2006; English & Carstensen, 2014). Therefore, like social network size, the relationship
between social network density and functional support may also need to be interpreted within the
context of multiple factors such as one’s life stage (e.g., age, degree of stability), and may change
over time.

There are two main approaches of capturing one’s social network via creating a social
network map. The first is sociomap, which focuses on understanding the dynamic interpersonal

relationships between all the different individuals within a defined space or activity. The second is
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ecomap, where an individual reports their own personal interactions with network members that they
consider to be important and close to within their social world, and may therefore capture different
network members across different contexts, places, and activities (Scott, 2017). Although sociomap
may be particularly helpful for understanding the social dominance of one particular individual within
a well-defined social group through examining whether they are at the centre or periphery of their
social network, it is less helpful for characterising one’s social world beyond that specific social
group, such as across different contexts (e.g., family, school, extracurricular activities, employment
etc) and multiple social groups. The latter is better captured by ecomaps and may be particularly
important to consider during a transitional phase in one’s lifetime, as an individual move away from
their familiar social group and establishes new social network connections through different means.

Therefore, assessing changes in one’s ecomap structure over time can help observers to: 1)
identify key network members for an individual undergoing a life stage transition, and 2) characterise
the functional importance of one’s social network, such as the ease of information flow and support
provided by different social network members across multiple settings (Scott, 2017). Given that
students transitioning to university may begin to socialise and establish a social network with both
university staff and peers through academic and non-academic means, whilst maintaining a degree of
social connection with family and friends from before university, generating ecomaps to capture
individual differences in how students’ social networks may change over time both structurally and
functionally can provide valuable insight into their social integration at university.
3.2 Changes in social network structure (SNS) during transition to university

The SNS is a dynamic structure that changes throughout one’s development, especially
during times of transition to a novel environment. For example, in typical development, during one’s
childhood, family members might be especially important as they provide personal/emotional care
and academic support. However, adolescence and young adulthood is often associated with a
decreasing reliance on familial support, and individuals begin to turn to friends for informational,
social, and practical support (Lee & Goldstein, 2016; Yorke & Longden, 2007). In contrast, autistic
students often struggle to form close relationships with peers since childhood, and the quality of

friendships acknowledged by autistic students often lack the level of reciprocity and intimacy when
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compared to the quality of friendship reported by their TD peers (Bauminger & Kasari, 2000).
Therefore, this potential discrepancy between peer network structure and functional support during
adolescence can be a risk factor for increased vulnerability to feelings of loneliness and isolation
amongst autistic students (Bauminger & Kasari, 2000).

The gap between structural and functional SNS can also become more problematic over the
course of development for autistic students, as their peers may begin to pivot towards using their
friends for more support and further build on reciprocity and intimacy, while autistic students in
adolescence and young adulthood report having fewer same aged peers (Howlin et al., 2000; Orsmond
et al., 2004). Compared to the dynamic range of social settings and interactions that a TD young
person might experience with his/her friends, autistic students may socialise in much more limited
settings such as in a pre-defined highly structured environment such as a club or society where the
focus of the interaction is mostly about a common interest (Orsmond et al., 2004). More limited
socialisation may be especially challenging during transition to university and constrain one’s ability
to establish new social network ties across various settings to expand one’s SNS at university.

No studies to date have examined how changes in SNS might differ between autistic students
and their TD peers during transition to university, and whether differences in network composition of
friends and family members may be present, as well as characterise differences in social network
density and relationship to flow of support during first year of university. Characterising
developmental changes in SNS may help stakeholders understand the relative importance of family,
friends, and other individuals (such as teachers, carers, and other professionals) for an autistic
individual during times of transition and identify who may be the best sources of support to improve
transition outcomes for autistic students.

3.3 Changes in Perceived Social Support (PSS) during transition to university

Another way to define the functional aspect of SNS is by characterising the degree of
subjective feelings of affection towards and support from various social network members that an
individual deems to be important, known as perceived social support (PSS) (Roohafza et al., 2014).
Support is also a multidimensional construct that can range from practical and informational/academic

support, to personal and emotional support (Cohen & Wills, 1985). Amongst TD students
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transitioning to first year of university, greater PSS from parents, academic staff, and peers is
associated with better transition outcomes and mental health (Azmitia et al., 2013; Friedlander et al.,
2007; Swenson et al., 2008). However, changes in the types of support provided by family and peers
occurred over time, as family provided less informational and emotional support, and peers provided
more tangible and practical support as well as social/emotional support (Azmitia et al., 2013;
Friedlander et al., 2007). When considered alongside changes in SNS during transition to university
observed in TD students, there is a relative increase both in quantity of same-aged peers included in
one’s social network, but also an increase in seeking and providing support between friends compared
to other social network members such as family and teaching professionals (Hays & Oxley, 1986).

In contrast, although no studies to date explicitly examined both changes in SNS and PSS
amongst autistic students during transition to university, there is reason to believe that autistic
students may have greater reliance on support from parents and family compared to their peers during
the transition to university. Autistic students often perceive their parents to be a crucial member in
helping them plan their transition to university, and report that parents are able to provide a wide
variety of high quality support such as providing emotional and social guidance, help with
information processing and advocating for academic support, as well as aiding many daily living tasks
such as managing time and finances (Elias et al., 2017; Fleischer, 2012; W. Mitchell & Beresford,
2014). Parents and relatives also report significant concerns over both social and daily living
challenges that the autistic young person might face during transition to university, and whether
adequate support can be provided at university (Elias et al., 2017; Fleischer, 2012; Geller &
Greenberg, 2009).

Parents often continue to act as the primary caregiver during university, as they provide on-
going support across daily living tasks, and often perceive the need to provide this continued care as
necessary to help the autistic student develop independent living skills (Morrison, 2009). Parents also
often scaffold many casual socialising opportunities for autistic children and young people, which can
include either organised family activities, as well as taking part in community activities with peers
and neighbours (Orsmond et al., 2004). One report found that when taking into account autistic

children’s social communication impairment, the extent to which autistic children’s mothers took part
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in additional recreational activities was an independent predictor of children’s own participation in
recreational activities, suggesting that perhaps parental modelling and scaffolding social interactions
might help support autistic individuals’ socialisation (Orsmond et al., 2004). However, as autistic
students transition to university, it may be difficult for parents to continue organising social activities
with same-aged peers for autistic students, and hence provision of continued social support from
university staff and peer mentoring might be more beneficial to support autistic students’ social
integration during transition to university (Adreon & Durocher, 2007).

Therefore, previous research highlights that when devising transition to university plans for
autistic students, it is important to adopt a systemic perspective and value the types of support
provided by parents and relatives both pre- and post- the transition process. In order to provide the
most easily accessible support for autistic students across academic, social, and daily living domains,
it is important to identify which social network members might be best at providing each type of
support, and to continue monitoring students’ subjective experience of the frequency and quality of
PSS received from each social network member.

4. Self-determination and autism

As transition to university marks an important step towards independence and adulthood, it is
important to understand to what extent autistic students perceive themselves to be autonomous and
have the right skills and knowledge to access the resources they need and navigate an increasingly
complex social world. When taking into consideration the social communication and EF difficulties
that many autistic students experience, Wehmeyer et al. (2010) highlighted that autistic students
might struggle with being able to flexibly set, pursue and achieve multiple concurrent goals, as well as
having poorer problem-solving and interpersonal relationship skills compared to students with
specific learning difficulties. Wehmeyer et al. (2010) thus outlined the need for educators to explicitly
teach and encourage autistic students to develop skills such as self-regulation, flexibility, and setting
realistic goals with a concrete plan to help them become more self-determined in their own lives.
Educators and stakeholders should also help autistic students gain greater awareness of how to utilise
their strengths and self-advocate to access the right resources they need to facilitate independent

living. However, many parents still reported that their autistic young adult had poor self-
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determination skills (such as self-management, decision-making, and problem-solving), despite
agreeing that self-determination is essential for securing independent living in adulthood (Carter et al.,
2013).

Adopting a quantitative approach that assessed self-determination using self-report
questionnaires, recent studies found that compared to students with specific learning difficulties and
learning disabilities, autistic middle and high school students reported poorer autonomy, self-
regulation, and psychological empowerment (Chou et al., 2016). Although the authors hypothesised
that such differences may be resulting from autistic students’ social communication difficulties which
might put them at a disadvantage in terms of forming secure and supportive social relationships
compared to their peers, it is unclear to what extent autistic students perceive their social differences
and sense of relatedness to others to underpin their sense of autonomy and competence. One recent
study found that autistic students who reported better wellbeing at university developed more
meaningful relationships and embraced new opportunities more positively compared to those with
poorer wellbeing (Bailey et al., 2019), suggesting that establishing a sense of relatedness with others
and autonomously pursuing new goals at university with sufficient competence underlies better
transition outcomes, though levels of self-determination were not explicitly explored in this study.
Given that greater autonomy, psychological empowerment, and self-realisation have all been
identified as key self-determination constructs that are associated with better quality of life in autistic
young adults (White et al., 2018), it is important for university stakeholders to explore first-hand
perspectives of how autistic students perceive themselves to act in a self-determined way at university
in order to shape their own experiences. ldentifying facilitators and barriers of self-determination for
autistic students at university can thus enable educators to tailor transition interventions to better help
students develop and maintain self-determination skills throughout university and improve their
wellbeing, as well as enable students to become more autonomous and competent when pursuing
employment beyond their university studies.

5. Conclusion and future directions
In conclusion, transition to university can be an especially challenging time for autistic

students, who experience many difficulties across social communication, executive function, sensory,
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and co-occurring mental health issues. This literature review not only summarised the breadths of
difficulties across social, academic, and daily living faced by autistic students at university, but also
highlighted the interaction of some of these difficulties, for example how poor time management
(daily living) and difficulties associated with group work (socialisation) can interfere with academic
performance, further highlighting the importance to simultaneously provide adequate levels of support
across all three domains to optimise students’ transition experience.

When considering provision of support during transition to university, it is important for
university stakeholders to adopt a systemic perspective and include parents’ and relatives’ views on
challenges faced by autistic students when transitioning to university. Given the many difficulties
associated with socialising and forming friendships with same-aged peers amongst autistic students,
the continued provision of support from other adult caregivers such as family and university support
staff may be essential to compensate for the reduced information and personal/emotional support that
students might receive from peers in their social network. Future studies should seek to monitor both
changes in the SNS, and also corresponding changes in the types, frequency, and quality of support
provided by different social network members over the transition period, which can provide insight
into the changes in both structural and functional social network during transition to university.

It is important to note that PSS is the subjective individual experience about the quality and
types of support they receive from those that are considered to be closest to them (Roohafza et al.,
2014). Exploring the relationships between the individuals who are in frequent contact with and
perceived to be the closest to the student can help outline each student’s core SNS. To capture this
subjective sense of being supported by other network members during transition to university, and to
construct the core social network structure of the student in question, future studies should seek to
develop a research questionnaire that asks students to self-report both individuals that the student
considers to be most important to them and are in contact with, as well as reporting the types,
frequency, and quality of support provided by each network member across academic, daily living,
and social domains.

In addition to understanding how students are utilising their social networks in a functional

way to access the support they need, it is also important to examine to what extent autistic students
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are able to self-initiate and act autonomously in terms of seeking external support, as well as develop
one’s own skills and competence to solve problems at university independently. Future studies can
use a qualitative approach to explore first-hand perspectives of how autistic students perceive
themselves to be effective agents in determining their own university experience compared to their
TD peers. This information can help stakeholders identify both unique and shared facilitators and
barriers to self-determination amongst university students with and without an autism diagnosis.
Understanding shared and unique factors underlying self-determination will enable stakeholders to
effectively develop interventions tailored to the needs of both autistic and TD university students to
improve their sense of autonomy, competence, and relatedness during transition into, through and out
of university, in order to facilitate greater independence as students embark on the journey towards
adulthood.

However, the validity of using self-reports in autism research has been questioned (Mazefsky
etal., 2011). For example, Ben Shalom et al. (2006) found that although both TD children and autistic
children showed similar profiles of physiological responses to pictures of positive, neutral, and
negative valence, unlike TD children, autistic children did not consciously report differences in their
emotions aroused by the different images. The lack of conscious differentiation might be related to
some autistic individuals’ experiencing a co-occurring difficulty in emotional awareness known as
alexithymia (Bird et al., 2010; Brewer et al., 2016). In a report that compared parental reports and
autistic individuals’ self-reports of their psychological symptoms to assess convergence of co-
occurring mental health conditions, little correspondence was found between self- and parental reports
(Mazefsky et al., 2011). Therefore, it is questionable whether autistic individuals are able to provide
accurate and valid self-reports due to their difficulties in self-monitoring and emotion recognition.

It should be noted however that prior research on the use of self-reports in autism has mostly
assessed validity based on whether self-reported symptoms can meet an objective clinical cut-off
threshold that converges with either clinician or parental report. The use of subjective self-report for
the purpose of meeting an objective clinical diagnosis often fails to acknowledge and explore the
nature of individual differences in the symptoms reported and perceives the symptom profile much

more in a binary sense of whether the summed symptom score surpasses cut-off threshold to meet
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diagnostic criteria. This is very different to the use of self-report in the literature of transition to higher
education for autistic students, where self-reports of individual differences in their transition
experience are highly valued, as they offer first-hand insight into the diversity of strengths and
challenges encountered by students at different types of academic institutions.

Capturing the diversity of students’ transition to university experiences is important for
broadening the stakeholders’ perspectives on the different types of issues that need to be considered
when planning transition programmes, and further highlight the need to tailor transition plans
according to each individual’s unique needs. Therefore, students’ self-reports of SNS, PSS, and self-
determination are not binary measures, but instead help to evaluate diversity of students’ subjective
perception of support received from each social network member they consider to be important to
them, as well as self-initiated actions they have taken to shape their university experience. One
systematic review summarising autistic students’ transition to university experience highlighted the
lack of research into first-hand subjective student reports of their experiences, as much of the existing
research relies on speculation regarding challenges that autistic students might face based on
theoretical models, rather than interviewing students first-hand to gather more empirically based
evidence into the types of difficulties they consider to be most important during their transition
experience (Gelbar et al., 2014). Therefore, future research should address the dearth in research of
autistic students’ first-hand experiences of their university transition experience and can focus on
gathering students’ self-reports on how changes in their SNS, PSS, and self-determination may affect
transition outcomes across academic, daily living, and socialisation domains of university life.

6. Addressing future directions - thesis overview and research aims

This literature review summarised current understanding of challenges and strengths
associated with autism that might affect an autistic student’s experience when transitioning into,
through and out of university. In order for university stakeholders to develop tailored support
interventions supporting autistic students’ transition to university, it is important to better understand
and gather first-hand accounts of autistic students’ experiences especially focusing on how they are
able to navigate their social environment and access the support they need from others, as well as

supporting themselves through higher education. Furthermore, although there are many highlighted
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challenges in this review outlining why transitioning to university might be especially difficult for
autistic students, it is important to also consider to what extent such challenges present unique or
shared vulnerabilities for autistic students, when compared with TD peers.

Based on the research gaps identified above, this thesis has the following aims:

1) To examine current understandings and measurements for assessing university students’
social network structure and perceived social support provided by others during the university
transition experience.

2) To compare social network structures and perceived social support of autistic and TD
students’ during transition to first year of university.

3) To compare and contrast to what extent levels of autistic traits and social anxiety might affect
changes in students’ social network structure and perceived social support, as well as long-
term transition outcomes during first year of university.

4) To understand the role of autistic students in planning and shaping their own university
transition through:

a. Social network transition planning
b. Their level of self-determination
References
Adreon, D., & Durocher, J. S. (2007). Evaluating the College Transition Needs of Individuals With
High-Functioning Autism Spectrum Disorders. Intervention in School and Clinic, 42(5), 271—
279. https://doi.org/10.1177/10534512070420050201
AGCAS Disability Task Group. (2014). What happens next? A report on the first destinations of 2014
disabled graduates. AGCAS Disability Task Group.
American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders (5th
ed.). American Psychiatric Association.
Anderson, A. H., Carter, M., & Stephenson, J. (2018). Perspectives of University Students with
Autism Spectrum Disorder. Journal of Autism and Developmental Disorders, 48(3), 651-665.

https://doi.org/10.1007/s10803-017-3257-3

30



Arjanggi, R., & Kusumaningsih, L. P. S. (2016). The Correlation between Social Anxiety and
Academic Adjustment among Freshmen. Procedia - Social and Behavioral Sciences, 219,
104-107. https://doi.org/10.1016/j.sbspro.2016.04.049

Azmitia, M., Syed, M., & Radmacher, K. (2013). Finding Your Niche: Identity and Emotional
Support in Emerging Adults” Adjustment to the Transition to College. Journal of Research on
Adolescence, 23(4), 744-761. https://doi.org/10.1111/jora.12037

Bachevalier, J., & Loveland, K. A. (2006). The orbitofrontal-amygdala circuit and self-regulation of
social-emotional behavior in autism. Neuroscience & Biobehavioral Reviews, 30(1), 97-117.
https://doi.org/10.1016/j.neubiorev.2005.07.002

Bailey, K. M., Frost, K. M., Casagrande, K., & Ingersoll, B. (2019). The relationship between social
experience and subjective well-being in autistic college students: A mixed methods study.
Autism, 1362361319892457. https://doi.org/10.1177/1362361319892457

Barnhill, G. P. (2016). Supporting Students With Asperger Syndrome on College Campuses: Current
Practices. Focus on Autism and Other Developmental Disabilities, 31(1), 3-15.
https://doi.org/10.1177/1088357614523121

Baron-Cohen, S. (1989). The Autistic Child’s Theory of Mind: A Case of Specific Developmental
Delay. Journal of Child Psychology and Psychiatry, 30(2), 285-297.
https://doi.org/10.1111/j.1469-7610.1989.tb00241.x

Baron-Cohen, S. (1997). Mindblindness: An essay on autism and thoery of mind. MIT Press.

Baron-Cohen, S. (2000). Theory of mind and autism: A review (B.-I. R. of R. in M. Retardation, Ed.;
Vol. 23, pp. 169-184). Academic Press.
http://www.sciencedirect.com/sciencef/article/pii/S0074775000800105

Baron-Cohen, S. (2009). Autism: The Empathizing—-Systemizing (E-S) Theory. Annals of the New
York Academy of Sciences, 1156(1), 68-80. https://doi.org/10.1111/j.1749-
6632.2009.04467.x

Baron-Cohen, S., Leslie, A. M., & Frith, U. (1985). Does the autistic child have a “theory of mind” ?

Cognition, 21(1), 37-46. https://doi.org/10.1016/0010-0277(85)90022-8

31



Baron-Cohen Simon, Ashwin Emma, Ashwin Chris, Tavassoli Teresa, & Chakrabarti Bhismadev.
(2009). Talent in autism: Hyper-systemizing, hyper-attention to detail and sensory
hypersensitivity. Philosophical Transactions of the Royal Society B: Biological Sciences,
364(1522), 1377-1383. https://doi.org/10.1098/rsth.2008.0337

Bauminger, N., & Kasari, C. (2000). Loneliness and friendship in high-functioning children with
autism. Child Development, 71(2), 447-456.

Bauminger, Nirit, & Kasari, C. (2000). Loneliness and Friendship in High-Functioning Children with
Autism. Child Development, 71(2), 447-456. https://doi.org/10.1111/1467-8624.00156

Bauminger, Nirit, Shulman, C., & Agam, G. (2003). Peer interaction and loneliness in high-
functioning children with autism. Journal of Autism and Developmental Disorders, 33(5),
489-507.

Bellini, S. (2006). The Development of Social Anxiety in Adolescents With Autism Spectrum
Disorders. Focus on Autism and Other Developmental Disabilities, 21(3), 138-145.
https://doi.org/10.1177/10883576060210030201

Ben Shalom, D., Mostofsky, S. H., Hazlett, R. L., Goldberg, M. C., Landa, R. J., Faran, Y., McLeod,
D. R., & Hoehn-Saric, R. (2006). Normal physiological emotions but differences in
expression of conscious feelings in children with high-functioning autism. Journal of Autism
and Developmental Disorders, 36(3), 395-400. https://doi.org/10.1007/s10803-006-0077-2

Bird, G., Silani, G., Brindley, R., White, S., Frith, U., & Singer, T. (2010). Empathic brain responses
in insula are modulated by levels of alexithymia but not autism. Brain, 133(5), 1515-1525.
https://doi.org/10.1093/brain/awg060

Bos, J., & Stokes, M. A. (2019). Cognitive empathy moderates the relationship between affective
empathy and wellbeing in adolescents with autism spectrum disorder. European Journal of
Developmental Psychology, 16(4), 433-446. https://doi.org/10.1080/17405629.2018.1444987

Brewer, R., Cook, R., & Bird, G. (2016). Alexithymia: A general deficit of interoception. Royal

Society Open Science, 3(10), 150664. https://doi.org/10.1098/rs0s.150664

32



Brook, C. A., & Willoughby, T. (2015). The Social Ties That Bind: Social Anxiety and Academic
Achievement Across the University Years. Journal of Youth and Adolescence, 44(5), 1139-
1152. https://doi.org/10.1007/s10964-015-0262-8

Brosnan, M., Lewton, M., & Ashwin, C. (2016). Reasoning on the Autism Spectrum: A Dual Process
Theory Account. Journal of Autism and Developmental Disorders, 46(6), 2115-2125.
https://doi.org/10.1007/s10803-016-2742-4

Brosnan, M., & Mills, E. (2016). The effect of diagnostic labels on the affective responses of college
students towards peers with ‘Asperger’s Syndrome’ and ‘Autism Spectrum Disorder’. Autism,
20(4), 388-394. https://doi.org/10.1177/1362361315586721

Buescher, A. V. S., Cidav, Z., Knapp, M., & Mandell, D. S. (2014). Costs of autism spectrum
disorders in the United Kingdom and the United States. JAMA Pediatrics, 168(8), 721-728.
https://doi.org/10.1001/jamapediatrics.2014.210

Camarena, P. M., & Sarigiani, P. A. (2009). Postsecondary Educational Aspirations of High-
Functioning Adolescents With Autism Spectrum Disorders and Their Parents. Focus on
Autism and Other Developmental Disabilities, 24(2), 115-128.
https://doi.org/10.1177/1088357609332675

Campbell, C. G., Bierman, K. L., & Molenaar, P. C. M. (2016). Individual Day-to-Day Process of
Social Anxiety in Vulnerable College Students. Applied Developmental Science, 20(1), 1-15.
https://doi.org/10.1080/10888691.2015.1026594

Carstensen, L. L. (2006). The Influence of a Sense of Time on Human Development. Science (New
York, N.Y.), 312(5782), 1913-1915. https://doi.org/10.1126/science.1127488

Carstensen, L. L., Isaacowitz, D. M., & Charles, S. T. (1999). Taking time seriously: A theory of
socioemotional selectivity. American Psychologist, 54(3), 165-181.
https://doi.org/10.1037/0003-066X.54.3.165

Carter, E. W., Lane, K. L., Cooney, M., Weir, K., Moss, C. K., & Machalicek, W. (2013). Self-
Determination among Transition-Age Youth with Autism or Intellectual Disability: Parent
Perspectives. Research and Practice for Persons with Severe Disabilities, 38(3), 129-138.

https://doi.org/10.1177/154079691303800301

33



Casey, B. J., Jones, R. M., & Hare, T. A. (2008). The Adolescent Brain. Annals of the New York
Academy of Sciences, 1124, 111-126. https://doi.org/10.1196/annals.1440.010

Charman, T. (2003). Why is joint attention a pivotal skill in autism? Philosophical Transactions of the
Royal Society B: Biological Sciences, 358(1430), 315-324.
https://doi.org/10.1098/rstbh.2002.1199

Chevallier, C., Kohls, G., Troiani, V., Brodkin, E. S., & Schultz, R. T. (2012). The social motivation
theory of autism. Trends in Cognitive Sciences, 16(4), 231-239.
https://doi.org/10.1016/j.tics.2012.02.007

Chou, Y.-C., Wehmeyer, M. L., Palmer, S. B., & Lee, J. (2016). Comparisons of Self-Determination
Among Students With Autism, Intellectual Disability, and Learning Disabilities: A
Multivariate Analysis: Focus on Autism and Other Developmental Disabilities.
https://doi.org/10.1177/1088357615625059

Chown, N. (2014). More on the ontological status of autism and double empathy. Disability &
Society, 29(10), 1672-1676. https://doi.org/10.1080/09687599.2014.949625

Clark, D. M., & Wells, A. (1995). A cognitive model of social phobia. In R. G. Heimberg, M. R.
Liebowitz, D. A. Hope, & F. R. Schneier (Eds.), Social phobia: Diagnosis, assessment, and
treatment (pp. 69-93). The Guilford Press.

Cohen, S., & Wills, T. A. (1985). Stress, social support, and the buffering hypothesis. Psychological
Bulletin, 98(2), 310-357.

Compas, B. E., Wagner, B. M., Slavin, L. A., & Vannatta, K. (1986). A prospective study of life
events, social support, and psychological symptomatology during the transition from high
school to college. American Journal of Community Psychology, 14(3), 241-257.
https://doi.org/10.1007/BF00911173

Dawson, G., Webb, S. J., Wijsman, E., Schellenberg, G., Estes, A., Munson, J., & Faja, S. (2005).
Neurocognitive and electrophysiological evidence of altered face processing in parents of
children with autism: Implications for a model of abnormal development of social brain
circuitry in autism. Development and Psychopathology, 17(3), 679-697.

https://doi.org/10.1017/S0954579405050327

34



Deci, E. L., & Ryan, R. M. (1985). Intrinsic Motivation and Self-Determination in Human Behavior.
Springer US. https://doi.org/10.1007/978-1-4899-2271-7

Deci, E. L., Vallerand, R. J., Pelletier, L. G., & Ryan, R. M. (1991). Motivation and Education: The
Self-Determination Perspective. Educational Psychologist, 26(3—4), 325-346.
https://doi.org/10.1080/00461520.1991.9653137

Demetriou, E A, Lampit, A., Quintana, D. S., Naismith, S. L., Song, Y. J. C., Pye, J. E., Hickie, I., &
Guastella, A. J. (2018). Autism spectrum disorders: A meta-analysis of executive function.
Molecular Psychiatry, 23(5), 1198-1204. https://doi.org/10.1038/mp.2017.75

Demetriou, Eleni A., DeMayo, M. M., & Guastella, A. J. (2019). Executive Function in Autism
Spectrum Disorder: History, Theoretical Models, Empirical Findings, and Potential as an
Endophenotype. Frontiers in Psychiatry, 10. https://doi.org/10.3389/fpsyt.2019.00753

DeNigris, D., Brooks, P. J., Obeid, R., Alarcon, M., Shane-Simpson, C., & Gillespie-Lynch, K.
(2018). Bullying and Identity Development: Insights from Autistic and Non-autistic College
Students. Journal of Autism and Developmental Disorders, 48(3), 666—678.
https://doi.org/10.1007/s10803-017-3383-y

Dijkhuis, R., de Sonneville, L., Ziermans, T., Staal, W., & Swaab, H. (2020). Autism Symptoms,
Executive Functioning and Academic Progress in Higher Education Students. Journal of
Autism and Developmental Disorders, 50(4), 1353-1363. https://doi.org/10.1007/s10803-
019-04267-8

Dipeolu, A. O. |Storlie. (2014). Transition to College and Students with High Functioning Autism
Spectrum Disorder: Strategy Considerations for School Counselors. Journal of School
Counseling, 12(11). https://eric.ed.gov/?id=EJ1034736

Dunbar, R. I. M., & Spoors, M. (1995). Social networks, support cliques, and kinship. Human Nature,
6(3), 273-290. https://doi.org/10.1007/BF02734142

Dunbar, Robin I. M. (1998). The social brain hypothesis. Evolutionary Anthropology: Issues, News,
and Reviews, 6(5), 178-190. https://doi.org/10.1002/(SIC1)1520-6505(1998)6:5<178::AlD-

EVANS5>3.0.CO;2-8

35



Duncan, A. W., & Bishop, S. L. (2015). Understanding the gap between cognitive abilities and daily
living skills in adolescents with autism spectrum disorders with average intelligence. Autism,
19(1), 64-72. https://doi.org/10.1177/1362361313510068

Eisenberg, D., Gollust, S. E., Golberstein, E., & Hefner, J. L. (2007). Prevalence and correlates of
depression, anxiety, and suicidality among university students. The American Journal of
Orthopsychiatry, 77(4), 534-542. https://doi.org/10.1037/0002-9432.77.4.534

Elias, R., Muskett, A. E., & White, S. W. (2017). Educator perspectives on the postsecondary
transition difficulties of students with autism. Autism: The International Journal of Research
and Practice, 1362361317726246. https://doi.org/10.1177/1362361317726246

English, T., & Carstensen, L. L. (2014). Selective Narrowing of Social Networks Across Adulthood is
Associated With Improved Emotional Experience in Daily Life. International Journal of
Behavioral Development, 38(2), 195-202. https://doi.org/10.1177/0165025413515404

Faso, D. J., Corretti, C. A., Ackerman, R. A., & Sasson, N. J. (2016). The broad autism phenotype
predicts relationship outcomes in newly formed college roommates. Autism, 20(4), 412-424.
https://doi.org/10.1177/1362361315585733

Felner, R. D., Farber, S. S., & Primavera, J. (1983). Transitions and stressful life events: A model for
primary prevention. In R. D. Felner, L. A. Jason, J. N. Moritsugu, & S. S. Farber (Eds.),
Preventive Psychology: Theory, research and practice. (1st ed.). Pergamon Press.

Field, S., Sarver, M. D., & Shaw, S. F. (2003). Self-Determination: A Key to Success in
Postsecondary Education for Students with Learning Disabilities. Remedial and Special
Education, 24(6), 339-349. https://doi.org/10.1177/07419325030240060501

Fisher, S., & Hood, B. (1987). The stress of the transition to university: A longitudinal study of
psychological disturbance, absent-mindedness and vulnerability to homesickness. British
Journal of Psychology, 78(4), 425-441. https://doi.org/10.1111/j.2044-8295.1987.tb02260.x

Fleischer, A. S. (2012). Support to students with Asperger syndrome in higher education—The
perspectives of three relatives and three coordinators: International Journal of Rehabilitation

Research, 35(1), 54-61. https://doi.org/10.1097/MRR.0b013e32834f4d3b

36



Fletcher-Watson, S., & Bird, G. (2020). Autism and empathy: What are the real links? Autism, 24(1),
3-6. https://doi.org/10.1177/1362361319883506

Fleury, V. P., Hedges, S., Hume, K., Browder, D. M., Thompson, J. L., Fallin, K., El Zein, F.,
Reutebuch, C. K., & Vaughn, S. (2014). Addressing the Academic Needs of Adolescents
With Autism Spectrum Disorder in Secondary Education. Remedial and Special Education,
35(2), 68-79. https://doi.org/10.1177/0741932513518823

Friedlander, L. J., Reid, G. J., Shupak, N., & Cribbie, R. (2007). Social Support, Self-Esteem, and
Stress as Predictors of Adjustment to University Among First-Year Undergraduates. Journal
of College Student Development, 48(3), 259-274. https://doi.org/10.1353/csd.2007.0024

Frith, U. (2003). Autism: Explaining the Enigma (2nd ed.). Blackwell.

Gelbar, N. W., Smith, I., & Reichow, B. (2014). Systematic Review of Articles Describing
Experience and Supports of Individuals with Autism Enrolled in College and University
Programs. Journal of Autism and Developmental Disorders, 44(10), 2593-2601.
https://doi.org/10.1007/s10803-014-2135-5

Geller, L. L., & Greenberg, M. (2009). Managing the Transition Process From High School to
College and Beyond: Challenges for Individuals, Families, and Society. Social Work in
Mental Health, 8(1), 92-116. https://doi.org/10.1080/15332980902932466

Getzel, E. E., & Thoma, C. A. (2008). Experiences of College Students With Disabilities and the
Importance of Self-Determination in Higher Education Settings. Career Development for
Exceptional Individuals, 31(2), 77-84. https://doi.org/10.1177/0885728808317658

Gilotty, L., Kenworthy, L., Sirian, L., Black, D. O., & Wagner, A. E. (2002). Adaptive Skills and
Executive Function in Autism Spectrum Disorders. Child Neuropsychology, 8(4), 241-248.
https://doi.org/10.1076/chin.8.4.241.13504

Gobbo, K., & Shmulsky, S. (2014). Faculty Experience With College Students With Autism
Spectrum Disorders: A Qualitative Study of Challenges and Solutions. Focus on Autism and

Other Developmental Disabilities, 29(1), 13-22. https://doi.org/10.1177/1088357613504989

37



Happé, F. G. E. (1997). Central coherence and theory of mind in autism: Reading homographs in
context. British Journal of Developmental Psychology, 15(1), 1-12.
https://doi.org/10.1111/j.2044-835X.1997.tb00721.x

Hays, R. B., & Oxley, D. (1986). Social network development and functioning during a life transition.
Journal of Personality and Social Psychology, 50(2), 305-313.

Hees, V. V., Moyson, T., & Roeyers, H. (2015). Higher Education Experiences of Students with
Autism Spectrum Disorder: Challenges, Benefits and Support Needs. Journal of Autism and
Developmental Disorders, 45(6), 1673-1688. https://doi.org/10.1007/s10803-014-2324-2

Hendricks, D. R., & Wehman, P. (2009). Transition From School to Adulthood for Youth With
Autism Spectrum Disorders: Review and Recommendations. Focus on Autism and Other
Developmental Disabilities, 24(2), 77-88. https://doi.org/10.1177/1088357608329827

Hewitt, L. E. (2011). Perspectives on Support Needs of Individuals with Autism Spectrum Disorders:
Transition to College. Topics in Language Disorders, 31(3), 273-285.
https://doi.org/10.1097/TLD.0b013e318227fd19

Hill, E., Berthoz, S., & Frith, U. (2004). Brief report: Cognitive processing of own emotions in
individuals with autistic spectrum disorder and in their relatives. Journal of Autism and
Developmental Disorders, 34(2), 229-235.
https://doi.org/10.1023/b:jadd.0000022613.41399.14

Hill, R. A., & Dunbar, R. I. M. (2003). Social network size in humans. Human Nature, 14(1), 53-72.
https://doi.org/10.1007/s12110-003-1016-y

Howlin, P., Mawhood, L., & Rutter, M. (2000). Autism and developmental receptive language
disorder--a follow-up comparison in early adult life. II: Social, behavioural, and psychiatric
outcomes. Journal of Child Psychology and Psychiatry, and Allied Disciplines, 41(5), 561—
578.

Jackson, S. L. J., Hart, L., Brown, J. T., & Volkmar, F. R. (2018). Brief Report: Self-Reported
Academic, Social, and Mental Health Experiences of Post-Secondary Students with Autism
Spectrum Disorder. Journal of Autism and Developmental Disorders, 48(3), 643-650.

https://doi.org/10.1007/s10803-017-3315-x

38



Jackson, S. L. J., Hart, L., & Volkmar, F. R. (2018). Preface: Special Issue—College Experiences for
Students with Autism Spectrum Disorder. Journal of Autism and Developmental Disorders,
48(3), 639-642. https://doi.org/10.1007/s10803-018-3463-7

Jaswal, V. K., & Akhtar, N. (2019). Being versus appearing socially uninterested: Challenging
assumptions about social motivation in autism. Behavioral and Brain Sciences, 42.
https://doi.org/10.1017/S0140525X18001826

Jobe, L. E., & White, S. (2007). Loneliness, social relationships, and a broader autism phenotype in
college students. Personality and Individual Differences, 42(8), 1479-1489.
https://doi.org/10.1016/j.paid.2006.10.021

Johnston, K., Murray, K., Spain, D., Walker, I., & Russell, A. (2019). Executive Function: Cognition
and Behaviour in Adults with Autism Spectrum Disorders (ASD). Journal of Autism and
Developmental Disorders, 49(10), 4181-4192. https://doi.org/10.1007/s10803-019-04133-7

Ju, S., Zeng, W., & Landmark, L. J. (2017). Self-Determination and Academic Success of Students
With Disabilities in Postsecondary Education: A Review. Journal of Disability Policy
Studies, 28(3), 180-189. https://doi.org/10.1177/1044207317739402

Kapp, S. K., Goldknopf, E., Brooks, P. J., Kofner, B., & Hossain, M. (2019). Expanding the critique
of the social motivation theory of autism with participatory and developmental research.
Behavioral and Brain Sciences, 42. https://doi.org/10.1017/S0140525X18002479

Kerr-Gaffney, J., Harrison, A., & Tchanturia, K. (2019). Cognitive and Affective Empathy in Eating
Disorders: A Systematic Review and Meta-Analysis. Frontiers in Psychiatry, 10.
https://doi.org/10.3389/fpsyt.2019.00102

Knapp, M., Romeo, R., & Beecham, J. (2009). Economic cost of autism in the UK. Autism, 13(3),
317-336. https://doi.org/10.1177/1362361309104246

Komeda, H. (2015). Similarity hypothesis: Understanding of others with autism spectrum disorders
by individuals with autism spectrum disorders. Frontiers in Human Neuroscience, 9.
https://doi.org/10.3389/fnhum.2015.00124

Kuusikko, S., Pollock-Wurman, R., Jussila, K., Carter, A. S., Mattila, M.-L., Ebeling, H., Pauls, D. L.,

& Moilanen, I. (2008). Social Anxiety in High-functioning Children and Adolescents with

39



Autism and Asperger Syndrome. Journal of Autism and Developmental Disorders, 38(9),
1697-1709. https://doi.org/10.1007/s10803-008-0555-9

Langston, C. A., & Cantor, N. (1989). Social anxiety and social constraint: When making friends is
hard. Journal of Personality and Social Psychology, 56(4), 649-661.
https://doi.org/10.1037/0022-3514.56.4.649

Lee, C.-Y.S., & Goldstein, S. E. (2016). Loneliness, Stress, and Social Support in Young Adulthood:
Does the Source of Support Matter? Journal of Youth and Adolescence, 45(3), 568-580.
https://doi.org/10.1007/s10964-015-0395-9

Linden, W., Wen, F., & Palhus, D. L. (2014). Measuring Alexithymia: Reliability, Validity and
Prevalence. In J. N. Butcher & C. D. Spielberger (Eds.), Advances in Personality Assessment:
(Vol. 10, pp. 51-96). Psychology Press.

Lombardo, M. V., & Baron-Cohen, S. (2011). The role of the self in mindblindness in autism.
Consciousness and Cognition, 20(1), 130-140. https://doi.org/10.1016/j.concog.2010.09.006

Longtin, S. E. (2014). Using the College Infrastructure to Support Students on the Autism Spectrum.
Journal of Postsecondary Education and Disability, 27(1), 63-72.

Lucas, R., & James, A. I. (2018). An Evaluation of Specialist Mentoring for University Students with
Autism Spectrum Disorders and Mental Health Conditions. Journal of Autism and
Developmental Disorders, 48(3), 694—707. https://doi.org/10.1007/s10803-017-3303-1

MacLeod, A., & Green, S. (2009). Beyond the books: Case study of a collaborative and holistic
support model for university students with Asperger syndrome. Studies in Higher Education,
34(6), 631-646. https://doi.org/10.1080/03075070802590643

Maddox, B. B., & White, S. W. (2015). Comorbid Social Anxiety Disorder in Adults with Autism
Spectrum Disorder. Journal of Autism and Developmental Disorders, 45(12), 3949-3960.
https://doi.org/10.1007/s10803-015-2531-5

Maenner, M. J. (2020). Prevalence of Autism Spectrum Disorder Among Children Aged 8 Years—
Autism and Developmental Disabilities Monitoring Network, 11 Sites, United States, 2016.

MMWR. Surveillance Summaries, 69. https://doi.org/10.15585/mmwr.ss6904al

40



Markram, K., & Markram, H. (2010). The Intense World Theory — A Unifying Theory of the
Neurobiology of Autism. Frontiers in Human Neuroscience, 4.
https://doi.org/10.3389/fnhum.2010.00224

Mason, J., & Scior, K. (2004). ‘Diagnostic Overshadowing’ Amongst Clinicians Working with People
with Intellectual Disabilities in the UK. Journal of Applied Research in Intellectual
Disabilities, 17(2), 85-90. https://doi.org/10.1111/j.1360-2322.2004.00184.x

Mazefsky, C. A., Kao, J., & Oswald, D. P. (2011). Preliminary evidence suggesting caution in the use
of psychiatric self-report measures with adolescents with high-functioning autism spectrum
disorders. Research in Autism Spectrum Disorders, 5(1), 164-174.
https://doi.org/10.1016/j.rasd.2010.03.006

Milton, D. (2012). On the ontological status of autism: The ‘double empathy problem’. Disability &
Society, 27(6), 883-887. https://doi.org/10.1080/09687599.2012.710008

Milton, D., Heasman, B., & Sheppard, E. (2018). Double Empathy. In F. R. Volkmar (Ed.),
Encyclopedia of Autism Spectrum Disorders (pp. 1-8). Springer. https://doi.org/10.1007/978-
1-4614-6435-8 102273-1

Mitchell, P., Cassidy, S., & Sheppard, E. (2019). The double empathy problem, camouflage, and the
value of expertise from experience. Behavioral and Brain Sciences, 42.
https://doi.org/10.1017/S0140525X18002212

Mitchell, W., & Beresford, B. (2014). Young people with high-functioning autism and Asperger’s
syndrome planning for and anticipating the move to college: What supports a positive
transition? British Journal of Special Education, 41(2), 151-171.
https://doi.org/10.1111/1467-8578.12064

Morrison, J. Q. |[Sansosti. (2009). Parent Perceptions of the Anticipated Needs and Expectations for
Support for Their College-Bound Students with Asperger’s Syndrome. Journal of
Postsecondary Education and Disability, 22(2), 78-87.

Mulder, A. M., & Cashin, A. (2014). The Need to Support Students with Autism at University. Issues

in Mental Health Nursing, 35(9), 664—671. https://doi.org/10.3109/01612840.2014.894158

41



Mundy, P., Sigman, M., & Kasari, C. (1994). Joint attention, developmental level, and symptom
presentation in autism. Development and Psychopathology, 6(03), 389-401.
https://doi.org/10.1017/S0954579400006003

Orsmond, G. 1., Krauss, M. W., & Seltzer, M. M. (2004). Peer Relationships and Social and
Recreational Activities Among Adolescents and Adults with Autism. Journal of Autism and
Developmental Disorders, 34(3), 245-256.
https://doi.org/10.1023/B:JADD.0000029547.96610.df

Ozonoff, S., Pennington, B. F., & Rogers, S. J. (1991). Executive Function Deficits in High-
Functioning Autistic Individuals: Relationship to Theory of Mind. Journal of Child
Psychology and Psychiatry, 32(7), 1081-1105. https://doi.org/10.1111/j.1469-
7610.1991.th00351.x

Petcu, S. D., Van Horn, M. L., & Shogren, K. A. (2017). Self-Determination and the Enrollment in
and Completion of Postsecondary Education for Students With Disabilities. Career
Development and Transition for Exceptional Individuals, 40(4), 225-234.
https://doi.org/10.1177/2165143416670135

Pickard, H., Hirsch, C., Simonoff, E., & Happé, F. (2020). Exploring the cognitive, emotional and
sensory correlates of social anxiety in autistic and neurotypical adolescents. Journal of Child
Psychology and Psychiatry, n/a(n/a). https://doi.org/10.1111/jcpp.13214

Pugliese, C. E., Anthony, L., Strang, J. F., Dudley, K., Wallace, G. L., & Kenworthy, L. (2015).
Increasing Adaptive Behavior Skill Deficits From Childhood to Adolescence in Autism
Spectrum Disorder: Role of Executive Function. Journal of Autism and Developmental
Disorders, 45(6), 1579-1587. https://doi.org/10.1007/s10803-014-2309-1

Rapee, R. M., & Heimberg, R. G. (1997). A cognitive-behavioral model of anxiety in social phobia.
Behaviour Research and Therapy, 35(8), 741-756. https://doi.org/10.1016/S0005-
7967(97)00022-3

Roohafza, H. R., Afshar, H., Keshteli, A. H., Mohammadi, N., Feizi, A., Taslimi, M., & Adibi, P.

(2014). What’s the role of perceived social support and coping styles in depression and

42



anxiety? Journal of Research in Medical Sciences : The Official Journal of Isfahan University
of Medical Sciences, 19(10), 944-949.

Rosenthal, M., Wallace, G. L., Lawson, R., Wills, M. C., Dixon, E., Yerys, B. E., & Kenworthy, L.
(2013). Impairments in Real World Executive Function Increase from Childhood to
Adolescence in Autism Spectrum Disorders. Neuropsychology, 27(1), 13-18.
https://doi.org/10.1037/a0031299

Rubin, K. H., & Burgess, K. B. (2001). Social withdrawal and anxiety. In M. W. Vasey & M. R.
Dadds (Eds.), The developmental psychopathology of anxiety (pp. 435-458). Oxford
University Press.

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic
motivation, social development, and well-being. The American Psychologist, 55(1), 68-78.
https://doi.org/10.1037//0003-066x.55.1.68

Sabbagh, M. A. (2004). Understanding orbitofrontal contributions to theory-of-mind reasoning:
Implications for autism. Brain and Cognition, 55(1), 209-219.
https://doi.org/10.1016/j.bandc.2003.04.002

Samson, A. C., Huber, O., & Gross, J. J. (2012). Emotion regulation in Asperger’s syndrome and
high-functioning autism. Emotion, 12(4), 659-665. https://doi.org/10.1037/a0027975

Sanford, C., Newman, L., Wagner, M., Cameto, R., Knockey, A. M., & Shaver, D. (2011). The post-
high school outcomes of young adults with disabilities up to 6 years after high school. Key
findings from teh National Longitudinal Transition Study-2 (NLTS2) (NCSER 2011-3004).
SRI International. www.nlts2.org/reports

Sarrett, J. C. (2018). Autism and Accommaodations in Higher Education: Insights from the Autism
Community. Journal of Autism and Developmental Disorders, 48(3), 679-693.
https://doi.org/10.1007/s10803-017-3353-4

Sarver, M. D. (2000). A study of the relationship between personal and environmental factors bearing
on self-determination and the academic success of university students with learning

disabilities. [Unpublished doctoral dissertation]. University of Florida.

43



Sasson, N. J., Faso, D. J., Nugent, J., Lovell, S., Kennedy, D. P., & Grossman, R. B. (2017).
Neurotypical Peers are Less Willing to Interact with Those with Autism based on Thin Slice
Judgments. Scientific Reports, 7(1), 40700. https://doi.org/10.1038/srep40700

Scott, J. (2017). Social Network Analysis (4th ed.). Sage Publications Ltd.

Shah, P., Livingston, L. A., Callan, M. J., & Player, L. (2019). Trait Autism is a Better Predictor of
Empathy than Alexithymia. Journal of Autism and Developmental Disorders, 49(10), 3956—
3964. https://doi.org/10.1007/s10803-019-04080-3

Shattuck, P. T., Narendorf, S. C., Cooper, B., Sterzing, P. R., Wagner, M., & Taylor, J. L. (2012).
Postsecondary Education and Employment Among Youth With an Autism Spectrum
Disorder. PEDIATRICS, 129(6), 1042—-1049. https://doi.org/10.1542/peds.2011-2864

Simonoff, E., Pickles, A., Charman, T., Chandler, S., Loucas, T., & Baird, G. (2008). Psychiatric
Disorders in Children With Autism Spectrum Disorders: Prevalence, Comorbidity, and
Associated Factors in a Population-Derived Sample. Journal of the American Academy of
Child & Adolescent Psychiatry, 47(8), 921-929.
https://doi.org/10.1097/CHI1.0b013e318179964f

Singer, T. (2006). The neuronal basis and ontogeny of empathy and mind reading: Review of
literature and implications for future research. Neuroscience & Biobehavioral Reviews, 30(6),
855-863. https://doi.org/10.1016/j.neubiorev.2006.06.011

Spain, D., Sin, J., Linder, K. B., McMahon, J., & Happé, F. (2018). Social anxiety in autism spectrum
disorder: A systematic review. Research in Autism Spectrum Disorders, 52, 51-68.
https://doi.org/10.1016/j.rasd.2018.04.007

Sparrow, S. S., Ballard, D. H., Cicchetti, D. V., Harris, P. L., & Doll, E. A. (2005). Vineland Adaptive
Behavior Scales. (2nd ed.). American Guidance Service.

Steensel, F. J. A. van, Bogels, S. M., & Perrin, S. (2011). Anxiety Disorders in Children and
Adolescents with Autistic Spectrum Disorders: A Meta-Analysis. Clinical Child and Family

Psychology Review, 14(3), 302—317. https://doi.org/10.1007/s10567-011-0097-0

44



Strahan, E. Y. (2003). The effects of social anxiety and social skills on academic performance.
Personality and Individual Differences, 34(2), 347-366. https://doi.org/10.1016/S0191-
8869(02)00049-1

Strunz, S., Schermuck, C., Ballerstein, S., Ahlers, C. J., Dziobek, I., & Roepke, S. (2017). Romantic
Relationships and Relationship Satisfaction Among Adults With Asperger Syndrome and
High-Functioning Autism. Journal of Clinical Psychology, 73(1), 113-125.
https://doi.org/10.1002/jclp.22319

Sukhodolsky, D. G., Scahill, L., Gadow, K. D., Arnold, L. E., Aman, M. G., McDougle, C. J.,
McCracken, J. T., Tierney, E., Williams White, S., Lecavalier, L., & Vitiello, B. (2008).
Parent-Rated Anxiety Symptoms in Children with Pervasive Developmental Disorders:
Frequency and Association with Core Autism Symptoms and Cognitive Functioning. Journal
of Abnormal Child Psychology, 36(1), 117-128. https://doi.org/10.1007/s10802-007-9165-9

Swenson, L. M., Nordstrom, A., & Hiester, M. (2008). The Role of Peer Relationships in Adjustment
to College. Journal of College Student Development, 49(6), 551-567.
https://doi.org/10.1353/csd.0.0038

Tinto, V. (1975). Dropout from Higher Education: A Theoretical Synthesis of Recent Research.
Review of Educational Research, 45(1), 89-125. https://doi.org/10.3102/00346543045001089

Tottenham, N., Hertzig, M. E., Gillespie-Lynch, K., Gilhooly, T., Millner, A. J., & Casey, B. J.
(2014). Elevated amygdala response to faces and gaze aversion in autism spectrum disorder.
Social Cognitive and Affective Neuroscience, 9(1), 106-117.
https://doi.org/10.1093/scan/nst050

Trevisan, D., & Birmingham, E. (2016). Examining the relationship between autistic traits and college
adjustment. Autism, 20(6), 719-729. https://doi.org/10.1177/1362361315604530

van Steensel, F. J. A., Bogels, S. M., & Perrin, S. (2011). Anxiety Disorders in Children and
Adolescents with Autistic Spectrum Disorders: A Meta-Analysis. Clinical Child and Family
Psychology Review, 14(3), 302. https://doi.org/10.1007/s10567-011-0097-0

Varela, R. E., DuPont, R., Kamps, J. L., Weems, C. F., Niditch, L., Beaton, E. A., & Pucci, G. (2019).

Age Differences in Expression of Generalized and Social Anxiety Among Youth with Autism

45



Spectrum Disorder. Journal of Autism and Developmental Disorders.
https://doi.org/10.1007/s10803-019-04289-2
Wehman, P., Schall, C., Carr, S., Targett, P., West, M., & Cifu, G. (2014). Transition From School to
Adulthood for Youth With Autism Spectrum Disorder: What We Know and What We Need
to Know. Journal of Disability Policy Studies, 25(1), 30—40.
https://doi.org/10.1177/1044207313518071
Wehmeyer, M. L., Shogren, K. A., Zager, D., Smith, T. E. C., & Simpson, R. (2010). Research-Based
Principles and Practices for Educating Students with Autism: Self-Determination and Social
Interactions. Education and Training in Autism and Developmental Disabilities, 45(4), 475—
486. JSTOR.
White, D., Hillier, A., Frye, A., & Makrez, E. (2019). College Students’ Knowledge and Attitudes

Towards Students on the Autism Spectrum. Journal of Autism and Developmental Disorders,

49(7), 2699-2705. https://doi.org/10.1007/s10803-016-2818-1

White, K., Flanagan, T. D., & Nadig, A. (2018). Examining the Relationship Between Self-
Determination and Quality of Life in Young Adults with Autism Spectrum Disorder. Journal
of Developmental and Physical Disabilities, 30(6), 735-754. https://doi.org/10.1007/s10882-
018-9616-y

White, S. W., Bray, B. C., & Ollendick, T. H. (2012). Examining Shared and Unique Aspects of
Social Anxiety Disorder and Autism Spectrum Disorder Using Factor Analysis. Journal of

Autism and Developmental Disorders, 42(5), 874-884. https://doi.org/10.1007/s10803-011-
1325-7

White, S. W., Elias, R., Salinas, C. E., Capriola, N., Conner, C. M., Asselin, S. B., Miyazaki, Y.,
Mazefsky, C. A., Howlin, P., & Getzel, E. E. (2016). Students with autism spectrum disorder
in college: Results from a preliminary mixed methods needs analysis. Research in
Developmental Disabilities, 56, 29-40. https://doi.org/10.1016/j.ridd.2016.05.010

White, S. W., Ollendick, T. H., & Bray, B. C. (2011). College students on the autism spectrum:
Prevalence and associated problems. Autism: The International Journal of Research and

Practice, 15(6), 683-701. https://doi.org/10.1177/1362361310393363

46



White, S. W., Oswald, D., Ollendick, T., & Scahill, L. (2009a). Anxiety in children and adolescents
with autism spectrum disorders. Clinical Psychology Review, 29(3), 216-229.
https://doi.org/10.1016/j.cpr.2009.01.003

White, S. W., Oswald, D., Ollendick, T., & Scabhill, L. (2009b). Anxiety in children and adolescents
with autism spectrum disorders. Clinical Psychology Review, 29(3), 216-229.
https://doi.org/10.1016/j.cpr.2009.01.003

White, S. W., & Roberson-Nay, R. (2009). Anxiety, Social Deficits, and Loneliness in Youth with
Autism Spectrum Disorders. Journal of Autism and Developmental Disorders, 39(7), 1006—
1013. https://doi.org/10.1007/s10803-009-0713-8

Wilcox, H. C., Arria, A. M., Caldeira, K. M., Vincent, K. B., Pinchevsky, G. M., & O’Grady, K. E.
(2010). Prevalence and predictors of persistent suicide ideation, plans, and attempts during
college. Journal of Affective Disorders, 127(1), 287-294.
https://doi.org/10.1016/j.jad.2010.04.017

Wood, J. J., & Gadow, K. D. (2010). Exploring the Nature and Function of Anxiety in Youth with
Autism Spectrum Disorders. Clinical Psychology: Science and Practice, 17(4), 281-292.
https://doi.org/10.1111/j.1468-2850.2010.01220.x

Yorke, M., & Longden, B. (2007). The first-year experience in higher education in the UK. The
Higher Education Academy.

Zager, D., & Alpern, C. S. (2010). College-Based Inclusion Programming for Transition-Age
Students With Autism. Focus on Autism and Other Developmental Disabilities, 25(3), 151-
157. https://doi.org/10.1177/1088357610371331

Zeedyk, S. M., Tipton, L. A., & Blacher, J. (2016). Educational Supports for High Functioning Youth
With ASD: The Postsecondary Pathway to College. Focus on Autism and Other

Developmental Disabilities, 31(1), 37-48. https://doi.org/10.1177/1088357614525435

47



Chapter Two

Do changes in social network structure and perceived social support affect transition to

university in first year undergraduate students? A systematic review

Chapter Rationale

Social network analysis provides a meaningful framework to examine both structural and
functional changes in a student’s social world when transitioning to university. From a developmental
perspective, university marks an important milestone as students begin to pursue an independent life
outside of family, and they may increasingly rely on same aged peers or social network members
outside of family for information access and other forms of support. To date, there have been no
systematic review of longitudinal studies that have explored how structural and functional changes in
students’ social networks can influence transition outcomes in first year of university. The rationale
for this systematic review was to evaluate from a methodological and theoretical perspective the
strengths and limitations of existing tools used to capture and conceptualise changes in social network
structure and perceived social support during transition to university, and highlight any gaps in
knowledge when translating existing findings on social network changes from typically developing

students to autistic students at university.
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Abstract

Transitioning to university can be an anxiety-provoking and stressful time for many students.
In addition to facing increasing demands in both academic and daily practical living skills, students
also experience changes in their social network structure (SNS) and perceived social support (PSS) as
they begin to integrate into university life. Understanding the factors that influence students’ ability to
adapt and establish a new social network and support structure at university, and how changes in SNS
and PSS may affect university transition outcomes can help stakeholders plan more effective
transition support frameworks. This systematic review evaluates how changes in both SNS and PSS
during transition to university for first year students can be associated with transition outcome. Ten
longitudinal studies with a total of 1,068 students met both inclusion and quality appraisal criteria. For
SNS, students who lived on campus included more new acquaintances and fewer family members in
their social network than students who lived at home. For PSS, higher PSS were associated with better
transition outcomes, though differences in the types and quality of PSS provided by family, peers, and
teachers/lecturers emerged during transition to university. Only one study simultaneously assessed
both changes in SNS and PSS, highlighting the paucity of research in this area. Other factors
identified to be associated with transition outcome included self-esteem, social identity, and
loneliness. Both limitations and future research necessary to improve our understanding of how

changes in SNS and PSS can affect university transition outcomes are discussed.

Keywords: students, university, transition, first-year, social network, social support
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Do changes in social network structure and perceived social support affect transition to
university in first year undergraduate students? A systematic review

Transitioning to university can be a challenging time associated with many issues surrounding
academic adjustment and social integration, as well as the need to develop the daily practical living
skills required for entering adulthood (Compas, Wagner, Slavin, & Vannatta, 1986; Felner, Farber, &
Primavera, 1983). Much akin to the rites of passage described by Van Gennep (1960), students face
changes in their societal membership status when moving to a new university environment, and must
undergo stages of separation, transition, and incorporation to complete the adaptation to one’s new
societal role. Students entering their first year of undergraduate studies similarly experience changes
in their social network and support structure when trying to adapt to the new and demanding role
required by the shift to university life (Tinto, 1988).

Social network refers to the types of relationship and interactions that any individual might
have with other people. Social network structure (SNS) can be assessed by a variety of different
dimensions such as network size (i.e., number of individuals included in one’s network), and network
density (i.e., global level of connectedness between individuals found within one’s social network)
(Scott, 2017). Perceived social support (PSS) is defined as the subjective experience of feeling
appreciated and loved by people that are important to the individual, within his/her social network
(Roohafza et al., 2014). Different types of PSS can range from providing tangible and practical
instrumental support, academic and informational support, to providing emotional and social support
(Cohen & Wills, 1985).

In general, the diversity and richness of one’s social network structure and perceived social
support have been hypothesised to influence individuals’ wellbeing via two mechanisms (Cohen &
Wills, 1985). The main effects hypothesis suggests that social support has a more general positive
impact on one’s wellbeing (Kawachi & Berkman, 2001). On the other hand, the stress-buffering
hypothesis suggests that high levels of social support can buffer stress only when types of support
received match the types of stress experienced by the individual. Although the availability of social
support may be a form of social capital resource that may be associated with one’s SNS, the

relationship is not always linear or directly proportional, as one’s social network ties can sometimes
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also be the source of stress as well as social support (Cohen & Hoberman, 1983). Furthermore, over
the course of one’s lifetime, developmental factors also play a major role in terms of shaping the
interaction between one’s SNS and types of PSS offered by different social network members, such
that transitioning to adulthood is often associated with an increase in weighting placed on support
from friends, and a decrease in weighting on support from family (Lee & Goldstein, 2016). Therefore,
evaluating the dynamics of how changes in one’s SNS and PSS across major developmental
milestones and/or transition periods in one’s lifetime may be especially informative to help identify
potential risk factors for reduced wellbeing, as well as buffers which are protective in the context of
stressful changes.

Separation from an established social network and previous sources of social support can be
especially anxiety provoking and stressful for many students (Fisher & Hood, 1987). Establishing
new and meaningful social relationships and sources of social support at university can help students
to feel more socially integrated during the transition phase (Spady, 1967, 1970). The key role played
by social integration in determining a student’s transition outcome and attrition has been highlighted
by many researchers (e.g. Tinto, 1975, 1988). Although by no means a linear relationship,
establishing a new social network and successful social integration can influence students’
commitment both to the institution and the goal of completing higher education. Conversely, poor
social integration has been shown to be associated with increased voluntary withdrawal from
university studies (Strom & Savage, 2014; Tinto, 1975). Building a new social network can ensure
adequate flow of social capital and resources to provide social support for academic and non-
academic purposes (Spady, 1970), and serve to buffer against the stress associated with university
transition (Cohen & Wills, 1985; Lamothe et al., 1995). Establishing a new and supportive social
network at university can also enable students to establish a new sense of social identity and align
their values with that of the social norm at university (Spady, 1971), thus facilitating better integration
into university life (Tinto, 1988). As students face changes in the quality of their relationship with
both old and new social ties within their social network, the quality of functional support provided by
different network members may also undergo significant changes (Cutrona, Cole, Colangelo,

Assouline, & Russell, 1994). Identifying and making efficient use of available social capital to cater
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for the changing demands of different aspects of university can be crucial in helping students better
cope with stress during the transition phase, further improving university transition outcome
(Lamothe et al., 1995).

For many typically developing students, studies have found that changes in SNS during
university transition are associated with academic performance (Krasilnikov & Smirnova, 2017),
feelings of loneliness, and social adjustment outcomes (Wohn & LaRose, 2014). Furthermore, the
quality of PSS from family members, peers, and teachers also show differential patterns of association
with level of adjustment in wellbeing, academic studies, social integration, and institutional
attachment when transitioning to university (Azmitia, Syed, & Radmacher, 2013; Friedlander, Reid,
Shupak, & Cribbie, 2007; Swenson, Nordstrom, & Hiester, 2008).

Individual differences in the ability to undergo successful social integration changes are also
influenced by students’ personal characteristics, level of social communication skills, and ability to
adapt to a novel social situation (Demakis & McAdams, 1994; Okun & Weir, 1990; Tinto, 1975). The
ease of establishing new social connections for first year students entering university might hinge
upon the level of students’ common interests and convergence of shared values with those of the
existing student body (Spady, 1970). Personal characteristics such as one’s self-esteem (Friedlander et
al., 2007), and sense of social identity might influence one’s ability to develop new network
connections at university, and determine which social group one may want to be associated with, thus
shaping changes in SNS. Factors such as gender and preferred coping strategy when faced with an
unexpected or negative life event might also influence how one may draw upon his/her social network
to mobilise social capital at times of need, and alter one’s level of PSS (Kawachi & Berkman, 2001).

There may be individual differences in the developmental trajectory of SNS/PSS. For
example, for students who experience social communication problems (Gelbar, Smith, & Reichow,
2014), mental health issues, and/or physical illness upon entry to university are more likely to require
additional academic and social support than their typically developing peers, and changes in PSS may
reflect the establishment of a new support network structure that may capture differences in quantity,
quality, and sources of PSS received. Understanding how changes in SNS and PSS from different

network members can relate to various student transition outcomes, as well as individual
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characteristics that might influence one’s ability to undergo successful social integration can be
especially important for universities to better plan transition interventions and support services, in
order to tailor support to ensure that students’ needs are being met with the available resources.

There are a number of methodological considerations that should be highlighted when
evaluating research which assess changes in SNS/PSS across first year university students. In order to
effectively assess changes in SNS and PSS across first year of university, studies need to employ a
longitudinal research design with a baseline measure either pre-arriving or at the beginning of the first
term at university. However, longitudinal studies may experience low retention rate across multiple
data collection time points (Robinson, Schmidt, & Teti, 2005), which can bias the study sample (e.g.,
students who might be more engaged with university life may be more likely to complete multiple
research sessions), and evaluation of any differences in baseline demographic and participant
characteristics between those participants who remain and those who drop out of the study needs to be
conducted and carefully controlled for. Other confounding variables such as cohort effects (Robinson
et al., 2005) for studying one single year group of university students need to be carefully considered,
and generalisability of research findings to other higher education institutions should also be
evaluated.

Given the importance of how changes in SNS and PSS can influence students’ transition to
university outcomes, the purpose of this systematic review is largely twofold. First, we will synthesise
the available evidence to examine how changes in students’ SNS, PSS, and their interaction may
relate to transition outcome during the first year of university. Second, we will explore factors that
may serve to moderate or mediate changes in SNS and PSS, which in turn influence transition to
university outcome.

Method
Selection criteria

We included in our review observational studies that followed a longitudinal design to assess
changes in SNS and/or PSS during the university transition process. A longitudinal design in this
context must include a baseline time point either during the summer before starting first year of

university, or at the start of the first university term during the first year of university, with at least
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one follow-up time point during the first academic year of university to enable assessment of changes
in SNS/PSS. We also included intervention studies that have a pre- and post- measure of changes in
SNS/PSS, and transition outcome. For intervention studies, a detailed description of the intervention
programme must be provided, and the intervention must be delivered in person rather than online.
Inclusion/Exclusion criteria

To be eligible for inclusion in the systematic review, studies had to fulfil the following
inclusion criteria based on Population, Intervention, Comparison, Outcome, and Study Design (PICO)
guidelines (Eden, Levit, Berg, & Morton, 2011): 1) Population: First-year university students aged
17-21 transitioning to undergraduate studies in a regular university for the first-time. No restrictions
on location of institution were placed. Students must be domestic students, defined as attending
university studies in the same country as that of their secondary studies. Studies including students
studying at a foreign institution (i.e., studying in a country other than their home country) are
excluded, as their interactions with family and friends from home may differ from that of domestic
students in terms of contact frequency and format of communication; 2) Intervention: studies may
include an intervention delivered in person aimed to improve students’ ability to adapt to academic
and social demands of university life; the details of the intervention need to be clearly stated in the
study; 3) Comparison: studies may include students who are typically developing (defined as not
experiencing, nor diagnosed with any severe psychiatric illness or chronic physical illness), or have
Autism Spectrum Disorder (ASD), and/or specific learning disability / anxiety / depression, to enable
comparison of differences in SNS and PSS across students with different social communication
styles; 4) Outcomes of interest: studies must include at least one measure of university transition
outcome, such as students’ academic adjustment, social adjustment, personal-emotional adjustment,
institutional attachment, mental/physical wellbeing, as well as academic records and/or attrition rates.
Furthermore, studies must include at least one measure of either SNS (such as network size, density)
and/or PSS (instrumental, emotional, social, informational support from family, peers, and other
network members). No restraints were placed on measure used.

A detailed inclusion and exclusion criteria following the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA; Moher, Liberati, Tetzlaff, Altman, & PRISMA
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Group, 2009), and a protocol for the current systematic review can be found on PROSPERO (Lei,
Reeves, & Russell, 2017).
Search methods

To identify articles published in English, we conducted a systematic search of electronic
databases including PsycINFO, PsycARTICLES, PubMed, Web of Science Core Collection, KCI
Korean Journal Database, Medline, SCiELO, Cochrane, Science Direct, and EMBASE on 2" August
2017 using the following search algorithm: (student* OR undergraduate* OR graduate*) AND
(college* OR university stud* OR postsecondary) AND (transition* OR adjust* OR integrat*) AND
(social network* OR network* OR support*) AND (first-year OR first year) AND (language =
English). No time restraints on publication date were set. Bibliographies of selected full texts were
screened for additional relevant references that were not located in the original electronic search.
Screening and quality appraisal

The first author screened all titles, abstracts, and full-texts, and a graduate student
independently screened 10% of randomly selected abstracts and full-texts to screen out irrelevant
articles using the inclusion/exclusion criteria. Both raters also independently completed quality
appraisal for all selected full-texts based on Effective Public Health Practice Project (EPHPP) quality
assessment guidelines (“Tools| EPHPP,” n.d.). Inter-rater reliability for abstract screening stage was
83% concordant, for full-text screening stage was 86% concordant, and for quality appraisal global
rating was 89% concordant. When discrepancies arose between the two raters, supervision was sought
from a senior faculty member, and agreement was reached. Only papers that have received a strong or
medium global rating were included in the final qualitative synthesis.
Data extraction and coding

Data extraction from all selected articles included seven variables. Two variables related to
participant demographics, including: 1) sample size, gender distribution, and mean age of participants,
as well as ethnicity, living status, and degrees pursued; 2) country and type of institution attended.
Two variables related to study design and measures: 1) study design included statistical analysis
method and timeline of data collection; 2) measures used to assess SNS, PSS, transition outcomes,

and other variables were noted. Three variables related to factors influencing transition outcome: 1)
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changes in SNS, such as size, density, and network composition; 2) changes in PSS, including family,
peers, other individuals, and any general perceived support structure changes; 3) other factors
measured.
Results

Search results

Our initial electronic database search generated 2992 records. After removing 265 duplicates,
a total of 2727 records remained for screening, with detailed reasons for exclusion shown in the
PRISMA flow diagram (Figure 1). The majority of studies were excluded due to inappropriate sample
characteristics (such as outside of age range, attending foreign institution, or have prior history of
trauma), lack of appropriate outcome measures, and using a cross-sectional design. After initial title,
abstract, and full-text screening, eighteen studies met all inclusion/exclusion criteria, and underwent
quality appraisal using EPHPP. Eight studies received a weak global rating due to selection bias, not
controlling for confounding variables (such as controlling for baseline characteristics when predicting
transition outcomes and demographic factors such as gender), inadequate reporting of data collection
methods and measures used, and high withdrawal rates (>40%), and were all excluded from
gualitative synthesis. Of the remaining ten studies included in qualitative synthesis, two received a
strong global rating, and eight received a medium global rating.
Article characteristics

Of the ten studies included in the qualitative synthesis, six were prospective observational
studies, and four were intervention studies. Of the observational studies, five were published from
2000 onwards, and one was published in 1986 (Hays & Oxley, 1986). The majority of studies (67%)
were based in higher education institutions in the United States of America (U.S.A), with the
exception of one Canadian institution (Friedlander et al., 2007), and one Chinese institution (Tao,
Dong, Pratt, Hunsberger, & Pancer, 2000). Most (83%) studies employed a quantitative analysis
method, based on analysis of variance and/or multiple regression, and one study used a mixed-method

analysis (Azmitia et al., 2013) (see Table 1).
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Records identified through database

Additional records identified
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searching through other sources
(n=2992) (n=4)
\ 4 \ 4
Records after duplicates removed
(n= 2727)
Records screened - Records excluded
(n= 2727) d (n=2593)
Full-text articles excluded -
screening
(n=116)
. 1. Sample not appropriate (outside of age
Full-text articles assessed range, history of trauma) (n=25)
for eligibility » 2. Transition not applicable (not to first year
(n - 134) of university) (n=1)
3. No social network/support measure (n=20)
4. Design not longitudinal (n=64)
5. Not in English (n=6)
o ] ] Full-text articles excluded - quality
Studies included in quality appraisal*
> (n=8)

1. Sample selection bias (n=6)

2. Insufficient control for confounders (e.g.,
baseline scores) (n=3)

3. Inadequate method/measures report (no
reliability/validity reports) (n=2)

4. High withdrawal rate (>40%) (n=8)

Studies included in
gualitative synthesis

*Studies may be excluded based on receiving weak rating for more than one of areas listed below.

Figure 1. PRISMA flowchart showing selection of studies for systematic review.
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Table 1. Summary of non-intervention studies investigating how changes in perceived social support may be associated with university transition outcomes.

Study Country, Study Participant Measures (social Results — Social support on transition outcomes (family, Results — Other factors on
Instituti  Design Demographics  network, perceived peers, other, general) transition outcome
on (method, (N, age, social support,
type/size  timeline)  ethnicity, living transition outcome,
status, degree)  other measures)
Azmitia  USA, Mixed- N = 167 (58% SNS: N/A Family: support greater for students who maintained positive Identity synthesis: poor identity
et al. State methods: F); mental health (d = -0.68), and lower for students who continued  synthesis was associated with poorer
(2013) embedded Age M =18.2 PSS: FFS to experience declining mental health (d = 2.59) mental health (d = -0.56 to -0.38) and
correlation poorer adjustment
al mixed-  Ethnicity: 35%  Transition outcome: Peers: support greater for students showing good improvements
method Caucasian 1) Depression (CES-D) in mental health (d = -0.31), and lower for students showing
analysis 2) Qualitative interview decline in mental health (d = 0.44)
Living status:
T1: Fall N/A Other: Other: greater support from professors for students who
T2: Winter 1) Identity synthesis maintained positive mental health (d = -0.29), and lower for
T3:Spring Degrees: Social (EPIS) students who continued to experience declining mental health (d
sciences, 2) Self-esteem =1.11)
humanities, arts  (Rosenberg self-esteem
measure) General: N/A
Friedlan Canada, Quantitati N =115 SNS: N/A Family: greater support was associated with overall adjustment ~ Stress: lower stress was associated
deretal. Medium ve: (61%F); (6 =.16) with better adjustment in all domains
(2007) size multiple Age M (SD) = PSS: MSPSS (friends (B = -.66 to -.25)
regression  19.01 (0.55) and family) Peers: greater support was associated with adjustment in all
s, bivariate areas except academic adjustment (8 = .19 to .20) Self-esteem: higher social self-
correlation  Ethnicity: N/A  Transition outcome: esteem was associated with better
S 1) General (SACQ) Other: N/A social adjustment (8 = .43), and better
Living status; 2) Depression (BDI-I11) academic self-esteem was associated
T1: Fall 81% lived in General: N/A with better academic adjustment (8 =
T2: Spring  residence, 90%  Other: .26),
away from 1) Stress (PSS)
home 2) Self-esteem (SPPCS)
Degree:
Psychology
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Gall et
al.
(2000)

Swenson
etal.
(2008)

USA,
Public

USA, 1
state, 1
private

Quantitati
ve:
repeated
measures
MANOV
A,
stepwise
regression

T1="Fall
T2 =Fall
(5-6 weeks
after T1)
T3=
Winter

T4 =
Spring

Quantitati
Ve:
multiple
regression
analyses

T1=Fall
T2 = late
Fall

N = 68 (63%F);
Age M =19

Ethnicity: N/A

Living status:
55.2% on
campus, 16.4%
at home, 28.5%
in own flat

Degree:
Psychology

N =271
(64%F);

Age M (SD) =
18.08 (.27)

Ethnicity: 87%
Caucasian

Living status:
73.7% live on
campus, 3.8%
near campus,
22.5% live at
home

Degree:
English, History

SNS: N/A
PSS: SSQ

Transition outcome:
1) Life satisfaction
(LSQ)

2) Mental health (GBI)
3) Physical health (PHI)
4) lliness scale

Other:
1) Life events (LEI)
2) Cognitive appraisal

(CAQ)
3) Coping scale

SNS: N/A

PSS:

1) Friendship quality
(IFS)

2) Peer attachment
(IPPA)

3) Relationship quality

(QRI)

Transition outcome:
General (SACQ)

Other: attachment style
(RQ)

Family: N/A
Peers: N/A
Other: N/A

General: greater support network size and stability in support
satisfaction was associated with better mental health (Ar? = .039
to .040), better physical health (Ar? = .027), and better life
satisfaction (Ar? = .03 to 18)

Family: N/A

Peers:

High school best friend:

Friendship quality was positively associated with academic,
social, personal/emotional adjustment, and institution attachment
(r’=.1010.12)

College best friend:

Friendship quality was positively associated with academic and
social adjustment, and institutional attachment (r? = .10 to .17)
Other: N/A

General: N/A

Conflict: more conflict was associated with poorer adjustment
(r=-17t0-.27)

Appraisal: greater negative appraisal
of academic domain was associated
with greater avoidance coping; lower
negative appraisal was associated
with better physical health (Ar? =
.02)

Coping style:

1) more active-behavioural coping in
dating, academic, and living domain
was associated with more illness (Ar?
= .02 to .07), better life satisfaction
(Ar? = .06), better mental health (Ar?
=.04);

2) better active-cognitive coping in
living domain was associated with
more illness (Ar? = .04);

3) less avoidance coping in living,
academic, and dating domain was
associated with better mental health
(Ar? = .03) and better life satisfaction
(Ar? =.04).

Attachment: attachment style was
associated with social and
emotional/personal adjustment, with
secure attachment showing greater
emotional/personal adjustment (r? =
1210 .15)
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Tao et China Quantitati

al. ve

(2000)
T1=Fall
T2 = late
Fall

Hays &  USA Quantitati

Oxley ve:

(1986) MANOV
A,
canonical
correlation
S

T1="Fall
(week 1)
T2 =Fall
(week 4)
T3 =Fall
(week 8)
T4 =Fall
(week 12)

N = 358 (63%
F)

Age M (SD) =
18.7 (.93)

Ethnicity:
100% Chinese

Living status:
100% on
campus

Degree: N/A

N =89 (53%F);
Age M (SD) =
18.98 (1.84)

Ethnicity: N/A

Living status:
62% lived at
home (HOME),
38% lived on
campus
(DORM)

Degree: N/A

SNS: N/A
PSS: PSSS, RSSR

Transition outcome:
1) General (SACQ)

2) Depression (CES-D)
3) Anxiety (STAI)

Other:

1) Coping scale

2) Self-esteem
(Rosenberg’s self-esteem
scale)

SNS: up to 10 people
whom participants have
had contact with over the
past 3 weeks and whose
relationships were
worthwhile

PSS: ASSI

Transition outcome:

1) Adaptation to College
2) Mental wellbeing
(HSCL)

Family: parental support > peer/sibling/teacher support at T1 N/A
and T2

Peers: more support was associated with better positive coping,
and less negative coping

Other: at T1, teacher support > sibling/peer support. Better
support was associated with less negative coping.

General: all support reduced over time. More support was
related to less negative feelings, less negative coping, lower
depression/anxiety, more positive coping, more academic
adjustment, more social adjustment, more attachment to
institution, more personal emotional adjustment, better self-
esteem,

Family: provided high levels of all support, though over time N/A
showed less informational ((partial €2 = 0.22) and less emotional
support (partial € = 0.16), and greater fun/relaxation (partial €

=0.19)

Peers: support < family, stable over time, showed more conflict
(partial €2 = 0.13)

Other: N/A

General:

1) greater intimacy was associated with greater emotional
support and more fun/relaxation;

2) greater similarity was associated with more informational
support, and fewer conflict

3) DORM > HOME: perceived more fun/relaxation support
4) Both DORM and HOME showed more fun, more task
assistance, more conflict over time

Note. T = Time; SNS = Social Network Structure; PSS = Perceived Social Support; FFS = Family and Friends Scale; CES-D = Center for Epidemiological Studies-Depression scale; EPIS =
Erikson Psychosocial inventory Scale; MSPSS = Multidimensional Scale of Perceived Social Support; Student Adaptation to College Questionnaire (SACQ); PSS = Perceived Stress Scale;
BDI-1I = Beck Depression Inventory (BDI-I1); SPPCS = Self-Perception Profile for College Students; SSQ = Social Support Questionnaire; LSQ = Life Satisfaction Questionnaire; GBI =

General Behaviour Inventory; PHI = Physical Health Inventory; LEI = Life Events Inventory; CAQ = Cognitive Appraisal Questionnaire; IFS = Intimate Friendship Scale; IPPA = Inventory of
Peer Attachment; QRI = Quality of Relationships Inventory; RQ = Relationship Questionnaire; PSSS = Perceived Social Support Scale; RSSR = Resources of Social Support Rating; STAI =
State-Trait Anxiety Inventory; ASSI = Arizona Social Support Inventory; SHSCL = Hopkins Symptom Checklist
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Table 2. Summary of intervention studies investigating how changes in perceived social support may be associated with university transition outcomes.

Study Country, Study Design and Intervention Participant Measures (social network,  Results — Social support on transition Results — Other factors
Institution ~ Outline (method, timeline) Demographics (N, age, perceived social support, outcomes (family, peers, other, on transition outcome
type/size ethnicity, living status, transition outcome, other general)

degree) measures)

Lamothe  Canada Quantitative: repeated measures N =55 (64%F) SNS: N/A General: INT>CONT on (partial 2= N/A

etal. AN(C)OVA Age M = 18.6 years 0.12): 1) perceived social support after

(1995) PSS: SPS intervention; 2) academic adjustment

T1=Fall Ethnicity: N/A only
T2 = late Fall Transition outcome:
Living status: 3.6% SACQ Students found meeting new people
Intervention: lived at home, 10.9% and making friends, and open
90 min weekly sessions for 6 weeks lived off campus, and discussions about problems to be
targeting social and academic issues  85% lived on campus helpful.
Degree: N/A
Pratt et Canada Quantitative: repeated measures N =96 (69%F); INT = SNS: N/A General: INT > CONT in perceived Loneliness: greater
al. (2000) AN(C)OVA 50, CONT =46 social support (partial €2 = 0.04) and loneliness in summer
Age M = 18.6 years PSS: SPS showed better adjustment to university ~ was associated with

Mattanah  USA, large
etal. size
(2010)

T1 =summer
T2 = late Fall
T3 = end of treatment (Spring)

Intervention:

75-85 min weekly sessions for 8
weeks targeting social and
academic issues

Quantitative: repeated measures
ANCOVA, bivariate correlations

T1 =summer
T2 =Fall
T3 = Spring

Intervention: 90 min weekly social
support groups for 9 weeks
targeting social and academic issues

Ethnicity: N/A

Living status: 87% on
campus

Degree: N/A

N = 171 (70.2%F); INT
= 65; CONT =83

Age M = 17.7 (0.52)
years

Ethnicity: 67.9%
Caucasian

Living status: N/A

Degree: N/A

Transition outcome:
1) General (SACQ)

2) Pre-college concerns
(NCSCS)

Other:
1) Loneliness (UCLA)
2) Perceived stress

SNS: N/A

PSS: SPS

Transition outcome:
1) General: SACQ

2) Pre-college concerns
(NCSCS)

Other: Loneliness
(UCLA)

(partial €2 = 0.05). Only women in INT
showed fewer depressive symptoms
(partial €2 = 0.09).

INT < CONT in number of classes
missed.

General: INT>CONT in perceived
social support by spring (d = 0.37).
Spring perceived social support was
negatively associated with pre-college
adjustment concerns.

greater loneliness in
Spring (partial €2 = 0.10)

Stress: higher stress in
summer was associated
with less support in
Spring (partial €2 = 0.05).

Loneliness: INT<CONT
by spring (d = -0.53)
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Yomtov et USA Quantitative: ANCOVA, paired INT: SNS: N/A General: INT>CONT in better N/A

al. (2017) sample t-tests N = 162 (66%F), university integration, more active in

Age M = 18.1 years PSS: community, more positive connection

T1="Fall Ethnicity: 4.3% 1) Emotional support to the university, better emotional

T2 = late Fall Caucasian, 70.4% 2) Academic support support, better academic support
Hispanic (partial €2 = 0.02 to 0.03)

Intervention: Living status: N/A Transition outcome:

Peer mentor scheme — mentors Degree: Biology, 1) community integration

engaged mentees in getting to know  Kinesiology, 2) active in community

each other, learning academic Psychology, 53.2% 3) strong connection to

resources, and attending campus Undecided university

events.
CONT:

N = 142 (72.5%F),

Age M = 18.1 years
Ethnicity: 15.5%
Caucasian, 56.3% Latino
Living status: N/A
Degree: Biology,
Kinesiology,
Psychology, 40.4%
undecided

Note. T = Time; SNS = Social Network Structure; PSS = Perceived Social Support; SPS = Social Provision Scale; SACQ = Student Adaptation to College Questionnaire; INT = Intervention;
CONT = Control; NCSC =
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Of the intervention studies, three were published from 2000 onwards, and one was published
in 1995 (Lamothe et al., 1995). Institution-wise, 50% were U.S.A. based and 50% were based in
Canada. All interventions were peer-mentor programmes, with the majority of studies (75%)
describing weekly social support groups lasting between 75-90 min over 6-9 weeks targeting social
and academic issues during the first year of university. One study employed an on-going peer mentor
scheme where mentors organised three activities during the term to socialise with mentees, as well as
providing on-going guidance and support during academic classes (Yomtov, Plunkett, Efrat, & Marin,
2017). All studies employed a quantitative analysis of variance method for analyses (see Table 2).
Participant characteristics

Table 1 provides participant demographics for students that took part in the six observational
studies, including their mean age, ethnicity, living status, and degrees pursued. In total, 1,068 students
took part (mean age 18.5 years, 61.4% female). Five studies reported on student living status: 83.8%
of students lived away from home, and 80.1% of students lived on campus. Of the four studies that
reported degrees pursued, all students were from social sciences and humanities faculties (Azmitia et
al., 2013; Friedlander et al., 2007; Gall, Evans, & Bellerose, 2000; Swenson et al., 2008).

Table 2 provides participant demographics for students that took part in the four intervention
studies. In total, 332 students took part in the intervention, and 271 took part as controls. Overall,
students had a mean age of 18.1 years, and 68.9% were female. Of the two studies that reported living
status, 86.3% of students lived on campus (Lamothe et al., 1995; Pratt, 2000). Only one study
reported degrees pursued, where the majority had undetermined majors, and the rest came from
biology/social science subjects (Yomtov et al., 2017).

Measures and methodology

For the observational studies, 50% of studies followed first year university students over the
first term in fall with 2-4 measurement points (Hays & Oxley, 1986; Swenson et al., 2008; Tao et al.,
2000), whilst the remaining 50% followed students across the first year of university, with multiple
time points in fall, winter, and spring (Azmitia et al., 2013; Friedlander et al., 2007; Gall et al., 2000).
With the exception of one study that utilised a mixed-method design (Azmitia et al., 2013), the

majority of studies utilised a multiple regression or analysis of variance design. However,
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inconsistencies in the timeline of study and variables included in the construction of multiple linear
regression models make direct comparisons of effect size for results across the studies difficult.

For the intervention studies, 50% of studies conducted the intervention during the first term
and followed students’ progress over the first university term with two measurement points (Lamothe
etal., 1995; Yomtov et al., 2017), and the remaining 50% of studies conducted treatment over both
the fall and spring term, and included three measurement points over the first two terms of university
(Mattanah et al., 2010; Pratt, 2000). All studies utilised analysis of variance and paired sample t-test
to conduct statistical comparisons between the intervention and control group.

For PSS, the majority of observational studies used a diverse range of measures that assessed
guality of support from friends and family, two studies also examined support from teachers (Azmitia
etal., 2013; Tao et al., 2000), and one study only evaluated overall PSS and did not differentiate
support received from different members of one’s social network (Gall et al., 2000). Only one study
(Hays & Oxley, 1986) specifically examined different types of support (e.g., informational,
emotional, fun/relaxation etc.) received from different network members. In contrast, for the
intervention studies, the majority of studies utilised a measure of PSS that assessed overall levels of
support received across all network members. One study (Yomtov et al., 2017) specifically measured
emotional and academic support, though each was only assessed using one self-reported question
enquiring whether students felt they had someone to turn to for each type of support. Therefore, PSS
measured by intervention studies did not differentiate between the types of support received from
different social network members.

Only one study measured both changes in PSS and SNS (Hays & Oxley, 1986), and the
remaining studies only included measures of PSS. For SNS, students were asked to state up to 10
people whom they have had contact with in the past 3 weeks and where they considered the
relationship to be worthwhile to give an approximation of social network size. Students were also
asked to state the social role of each network member (e.g., family or peer), and included measures of
network composition changes over the first university term. However, this study utilised a broader
measure of PSS that measured different types of support provided by family or peers overall, rather

than support for specific challenges related to transition to university. Therefore, it is unclear to what
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extent the changes in SNS and PSS affected students’ ability to cope with additional challenges that
arose during transition to university, such as increased independence in daily practical living, as well
as greater academic demands compared to secondary school education.

For transition outcomes, a range of primary outcome measures were used to evaluate
students’ level of adaptation, mental and physical health, as well as life satisfaction. For the
observational studies, 60% of studies utilised both mental and physical health measures as well as
measures of academic attainment/social integration to evaluate transition outcomes. Overall, 80% of
studies used a measure of mental and/or physical health as a primary outcome, ranging from
specifically measuring symptoms of depression and anxiety (Azmitia et al., 2013; Friedlander et al.,
2007; Tao et al., 2000), to overall levels of mental wellbeing (Gall et al., 2000; Hays & Oxley, 1986).
50% of studies utilised a general measure of student transition outcome known as the Student
Adaptation to College Questionnaire (SACQ; Baker & Siryk, 1984) as the primary outcome measure.
The SACQ assesses students’ academic, personal-emotional, and social adjustment, as well as
institutional attachment. One study also conducted a qualitative interview to assess students’
transition experience (Azmitia et al., 2013). For observational studies, 75% of studies utilised the
SACQ as a primary transition outcome measure, and 50% of studies also included a measure of pre-
college concerns that students reported in the summer before starting university (Mattanah et al.,
2010; Pratt, 2000), and one study investigated students’ social integration and also attachment to
university through a short online questionnaire (Yomtov et al., 2017).

Changes in PSS and transition outcomes

Overall, studies found that higher levels of PSS at time 1 and also increases in PSS over time
were associated with better adjustment outcomes, better mental and physical health, as well as
increased life satisfaction, and more positive coping (Gall et al., 2000; Tao et al., 2000). Over the first
university term, students also reported experiencing increased levels of intimacy in their social
relationships, which was associated with greater emotional support and providing a source of
fun/relaxation (Hays & Oxley, 1986). Similarly, students reported those within their social network
who are more similar to themselves provided greater informational support, and also experienced

fewer conflicts (Hays & Oxley, 1986). Finally, although both students living at home and on campus
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perceived increased levels of task assistance and conflict over time, those living on campus also
reported more fun socialisations than students living at home, suggesting there may be some
differences in social dynamics depending on living status during first year of university (Hays &
Oxley, 1986).

Differences in the types of support provided across family, peers, and other individuals
emerged. Studies found that students perceived family members to provide high levels of support
(Hays & Oxley, 1986), which was associated with increased overall adjustment (Friedlander et al.,
2007), and helped students to maintain positive mental health during transition to university (Azmitia
et al., 2013). Over the course of the first university term, students perceived family members to
provide less informational and emotional support, though chose to spend more fun/relaxation time
together with the student (Swenson et al., 2008), suggesting students may experience changes in the
type of social interactions they take part in with members of their family. Two studies examined PSS
from professors at university, and found that students who maintained positive health throughout the
first year reported higher levels of PSS from professors (Azmitia et al., 2013), and greater support was
also associated with using less negative coping strategies (Tao et al., 2000).

Higher levels of PSS provided by peers were associated with better social and emotional
adjustment, and greater institutional attachment, but not greater academic attainment (Friedlander et
al., 2007). Peer support was also higher for students that showed improvements in mental health over
the first year at university (Azmitia et al., 2013), and was associated with increased use of positive
and reduced use of negative coping strategies (Tao et al., 2000). One study found that although
students perceived peer support to be less than that of family support, and experienced an increase in
number of conflicts with peers, peer support remained stable over the course of the first term,
suggesting that peer support may have become more reliable over the academic year (Hays & Oxley,
1986).

Differential patterns of association with university adjustment also emerged depending on the
reported quality of the relationship with one’s high school best friend, compared to the relationship
quality with one’s best friend at college (Swenson et al., 2008). Over the first term during university,

students who reported greater attachment to their high school best friend and rated their high school
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best friend as more frank, spontaneous, and sharing more activities in common, demonstrated greater
personal/emotional adjustment and institutional attachment. However, greater exclusivity with one’s
high school best friend was negatively associated with academic attainment and social adjustment, as
well as institutional attachment suggesting that reduced opportunity to form new social ties at
university may have more negative consequences in the long term (Swenson et al., 2008).

Of the four intervention studies, results showed that compared to controls, students who
received peer mentoring perceived greater levels of social support (Lamothe et al., 1995; Mattanah et
al., 2010; Pratt, 2000; Yomtov et al., 2017). Students who received peer mentoring or intervention
also reported better academic attainment (Lamothe et al., 1995), missed fewer classes (Pratt, 2000),
experienced fewer depressive symptoms (Pratt, 2000), felt better integrated into university and were
more active in the university community (Yomtov et al., 2017), and felt less lonely (Mattanah et al.,
2010).

Changes in SNS and transition outcomes

Only one study (Hays & Oxley, 1986) evaluated changes in SNS over the first term of
university, comparing students who lived at home versus students who lived on campus. No
difference in social network size was found, with both groups naming on average eight members in
their social network. Students who lived on campus had a higher social network density compared to
students who lived at home, sharing a greater percentage of mutual friends with those in their social
network (around 25%). Higher network density was associated with greater emotional support, task
assistance, as well as more fun, and higher frequency of interaction. For students who lived on
campus, although the rate at which new acquaintances were made decreased over time, their SNS was
mainly composed of students (84%) who shared a high level of intimacy and similarity with
themselves, and on average did not include any family members. In comparison, students who lived at
home reported few new acquaintances in their social networks throughout the first academic term,
though included an increasing proportion of new peers over time who were more similar to
themselves and included on average two family members. This study highlights some differences in
the importance of living status on shaping changes experienced in SNS and PSS over the first year of

university, with students who lived on campus receiving higher levels of PSS through new
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acquaintances they have met at university, compared to students who lived at home who received PSS
from both family, and friends from home as well as at university. However, one limitation is that all
data were collected during the first term of university, and it was unclear whether differences
identified between the two groups may have persisted over the first academic year.
Other factors associated with university transition outcomes

Studies also identified a number of factors beyond changes in SNS and PSS that were
associated with university transition outcomes. Students who reported poorer overall adjustment at
university defined by poor emotional support and wellbeing in a semi-structured interview also
reported an inability to develop a sense of identity at university (Azmitia et al., 2013), higher levels of
stress, and lower self-esteem (Friedlander et al., 2007). Relationships between mental health indices
and various other factors were also noted. Specifically, poorer personal and emotional adjustment was
associated with more severe symptoms of depression (Friedlander et al., 2007). Students who
reported secure attachment with their parents prior to university transition demonstrated better
emotional/personal adjustment at university (Swenson et al., 2008). Better mental health was
associated with establishing a greater sense of self identity at university (Azmitia et al., 2013), and use
of more active-behavioural coping and less avoidance coping in dating, living, and academic domains
at university (Gall et al., 2000). Finally, students who reported being more lonely in the summer
before starting university reported higher levels of loneliness in the spring of first year, suggesting
that state loneliness may be somewhat influenced by trait loneliness, though the distinction was not
drawn in this specific study (Pratt, 2000).

Discussion

In summary, there is very little research on how changes in SNS can influence university
transition outcomes among first year university students, with only one study (Hays & Oxley, 1986)
reporting that students who lived on campus included more new acquaintances from university and
fewer family members in their social networks compared to students who lived at home, and a
relationship between higher network density and gaining more emotional and information support was

also identified. In contrast, the majority of studies reported significant changes occurred in the quality
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of PSS that students received over the course of transitioning to first year of university, specifically in
terms of the types of support received from different types of social network members.

It should be noted that although high levels of PSS received by students were associated with
better transition outcomes, unique patterns of associations emerged, such that more support from
parents was associated with overall adjustment (Azmitia et al., 2013; Friedlander et al., 2007), but
greater support from peers were associated with better social and emotional adjustment, and
attachment to institution (Azmitia et al., 2013; Friedlander et al., 2007). Identifying these unique
associations can help stakeholders to better analyse how best to provide efficient support for students
experiencing specific types of adjustment difficulties at university and help channel social resources
appropriately to improve transition outcomes. However, better support from family, peers, and
professors were associated with more positive mental and physical health, suggesting there are
overarching benefits from having a greater flow of social capital and PSS to improve one’s ability to
adapt to university. It is also possible that an interaction effect exists, in that students with good levels
of mental health are more likely to seek and make use of support structures while social withdrawal
and motivational problems symptomatic of many mental health difficulties mean those students in
need of support may be less likely to access help at times of transition.

Three major methodological limitations emerged from the studies summarised in this
systematic review. First, there is a paucity of research that examined changes in both SNS and PSS in
relation to university transition outcomes for first year university students, as only one out of ten
studies examined changes in SNS (Hays & Oxley, 1986). Although this study captured social network
size and composition (i.e., whether each social network member was a family member or peer), it did
not explicitly evaluate the quantity and quality of different types of support provided by each network
member to help students address challenges unigue to their transition to university. Therefore,
although many changes in PSS were identified, it is unclear whether support changes were related to
the unique challenges faced by students during transition to university. Developing and utilising tools
that enable the assessment of how simultaneous changes in both SNS and PSS for specific challenges
faced by students transitioning to university (such as increased course workload/difficulty, living in

shared accommaodation, as well as range of daily living challenges such as cooking, doing laundry,
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and managing time and finances) can help stakeholders better understand how to best utilise available
social resources to meet student needs. Understanding the changes in academic, daily living, and
social demands that students face can also help stakeholders better plan transition services and help
improve students’ transition outcomes.

Second, many studies were excluded due to a lack of baseline measure or using a cross-
sectional research design, and of those that implemented a longitudinal research design, many studies
had high withdrawal rates (>40%) across time-points. Therefore, a trade-off between number of data
collection points/length of study and student retention rate needs to be carefully considered before
commencing to evaluate changes in SNS/PSS observed during transition to university. Little follow-
up of students who failed to complete questionnaires at later time points also cannot address whether
these students may have potentially experienced significantly worse transition outcomes or have
dropped out of university by the latter time-points. Gathering more information on why students may
have failed to complete all study sessions can help determine whether withdrawing students’
experiences significantly differ from those that remained in the study, and whether experiences of
students who remained in the study are representative of first year university students overall.

Third, all studies, with the exception of Tao et al (2000) were conducted in North America,
and the nature of degrees pursued amongst students were either unreported (n=4), or students were
mostly from humanities and social sciences (n=6). Future studies should explore whether the changes
observed can be generalised to students studying a wider range of degrees at university, or students
from a broader cultural and ethnic background from outside of North America.

Two additional future directions are outlined. First, despite studies documenting changes in
PSS and SNS that students experience over the first year of university studies, it is unclear from the
current literature how factors such as social competency may affect the changes in one’s SNS and
PSS. No studies have included measures of factors that may impact upon social competency such as
level of autistic traits or social anxiety. Such factors may place additional strain on students’ ability to
make new social ties or successfully adapt to changes in their social networks. Future studies should

aim to better characterise how individual differences in personal characteristics influencing social
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competency may affect changes in SNS and PSS, which can help identify new targets for
interventions aimed to support students transitioning to university.

Second, all identified studies were conducted in typically developing students attending
university for the first time. Although this systematic review did not include any specific search terms
for other student groups such as students with Autism Spectrum Disorder (ASD) or specific learning
disability such as dyslexia or dyspraxia, the liberal inclusion criteria and search terms surrounding
“students” would have captured any studies that included either student group, though none emerged.
Therefore, there was a genuine lack of studies on students with additional needs, such as students with
specific learning disability, or developmental disorders such as ASD, who may experience different
challenges at university with regards to academic and social integration issues, compared to typically
developing students, as well as exhibit a differential pattern of social network and support structure.
Nonetheless, additional mental health needs clearly emerged as relevant to transitional outcome and
thus it is plausible that a range of individual vulnerabilities may be of significance.

One recently published systematic review that described experiences and support for students
with ASD in higher education (Gelbar et al., 2014) also reported the scarcity of literature that focused
on unique experiences that students with additional needs face during university. Although many
studies made theoretical suggestions for stakeholders to consider when designing interventions to help
autistic students to better integrate into university life, the lack of first-hand empirical evidence limits
the ability for stakeholders to design evidence-based support students with additional needs.
Characterising similarities and differences in the types of challenges faced by autistic students and/or
students with specific learning disability can provide one important source of empirical evidence to
help stakeholders develop more focused intervention that better caters for the needs of each student
group during the university transition process, and tailor the current transition services to address
these students’ additional needs.
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Post Chapter Two Commentary

This chapter provides an overview of the current literature in using a social network analysis
framework to understand the structural and functional changes in students’ social networks when
transitioning to university. The paucity of longitudinal studies that simultaneously examined both
changes in social network structure and perceived social support is clearly highlighted. Researchers
lack an efficient tool that would capture individual differences in both the structural and functional
changes in social networks over time, and the majority of measures of perceived social support do not
break down support in terms of quantity and quality provided by individual network members. The
lack of research involving students who are not typically developing also shows a poor understanding
of how transition experiences might differ when taking into account neurodiversity into account and
remains a future direction to be researched. An identified common university transition outcome
measure is the Student Adaptation to College Questionnaire, which assesses a wide range of areas
including academic, personal/emotional, socialisation adjustments, and attachment to institution.

In summary, the findings suggest that future studies should address: 1) development of an
easy to use measure that would enable simultaneous measurement of social network structural
components, and functional value based on perceived social support provided by each social network
member; 2) understand individual differences between typically developing and autistic students’
social network structure and perceived social support at point of entry to first year of university; 3)
understand how simultaneous changes in social network structure and perceived social support over
first year of university can affect transition outcomes in both typically developing and autistic

students.
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Chapter Three

Developing an online tool to measure social network structure and perceived social support

amongst autistic students in higher education: A feasibility study

Chapter Rationale

The systematic review in Chapter Two highlighted the lack of an efficient measurement tool
that can simultaneous assess one’s social network structural components (e.g., network size, density,
and relative composition of different types of social network members), as well as functional
components such as one’s perceived levels of support from different network members for a range of
tasks. In the context of transitioning to university, students may begin to socialise across a broader
range of contexts compared to school, such as via course related activities, housing, leisure activities
and societies, part-time employment and other opportunities. In addition, by drawing upon the
challenges that autistic students might face when transitioning to university described in Chapter One,
such difficulties fell under one of three domains: Academic, Daily Living, and Socialisation.
Therefore, developing a new tool that can succinctly summarise the relationships that are most
meaningful to the student across multiple settings may also help capture those who are most likely to
provide support to the student across different domains of life at university. The aim of Chapter Three
is to conduct a feasibility study to pilot a new online tool named Social Network and Perceived Social
Support (SNaPSS), aimed to capture individual differences in structural and functional components of

social networks in both autistic and typically developing students transitioning to university.
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Abstract
The academic, daily-living, and social challenges all students face during university transition can
become magnified for many autistic students, who might struggle to adapt to changes in their social
network structure (SNS) and perceived social support (PSS). This study assessed the development,
feasibility, and convergent validity of a novel online tool (Social Network and Perceived Social
Support, SNaPSS) designed to quantitatively and qualitatively evaluate SNS and PSS during
university transition. The SNaPSS demonstrated good feasibility for completion amongst autistic
students (Study 1, n=10, 17-19 years), and adequate convergent validity against other PSS, autism
symptom severity, and social anxiety measures amongst autistic (n=28) and typically developing
students (Study 2, n=112, 17-19 years). Broader implications of using the SNaPSS to measure

SNS/PSS are discussed.

Keywords: Autism Spectrum Disorder, Social Network, Perceived Social Support, university,

college, transition
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Developing an online tool to measure social network structure and perceived social support

amongst autistic students in higher education: A feasibility study

“No man is an island, entire of itself; every man is a piece of the continent, a part of the
main...” (Donne, 1839, p.574). Indeed, for any individual, social networks function to provide
practical and social support, both of which are critical for maintaining wellbeing (Dunbar & Spoors,
1995; Hill & Dunbar, 2003; Roberts & Dunbar, 2011; Siedlecki, Salthouse, Oishi, & Jeswani, 2014).
Significant transition points in an individual’s life such as moving from one part of the education
system to another, changing jobs, geographical location etc. are accompanied by an inevitable change
in one’s social network and access to social support. Developing a new social network can be critical
to successful transition and adaptation to a new set of life circumstances.

An important transition many young people experience is the move to post-secondary
education (such as university or college), which often coincides with the first time of leaving home
and leading an independent life (Fisher & Hood, 1987). Previous studies have found that for students
transitioning to university, better perceived social support (PSS) was associated not only with better
adjustment outcomes, but also better mental and physical health, greater life satisfaction and more
positive coping (Gall, Evans, & Bellerose, 2000; Tao, Dong, Pratt, Hunsberger, & Pancer, 2000).
Students also experience changes in the kinds of support they receive from different social network
members. For example, high quality support from family (Hays & Oxley, 1986) was associated with
better adjustment at university (Friedlander, Reid, Shupak, & Cribbie, 2007), though support was
more in the form of fun/relaxation, rather than informational/emotional support (Swenson, Nordstrom,
& Hiester, 2008). In contrast, peers provided more social and emotional support to students during
transition (Friedlander et al., 2007), which helped to improve students’ mental health, and encouraged
students to use more positive coping strategies (Tao et al., 2000). Therefore, social network structure
(e.g., who is in the social network) and perceived social support are crucial for enabling successful

transition to university for students. The focus of the present study is to identify the feasibility of
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assessing these variables for autistic! students transitioning to university. Furthering our

understanding of factors critical to successful social network transition can shape the provision of
supportive interventions for stakeholders in education.
Social Network Analysis

Social network analysis (SNA) is the quantitative evaluation of both structural and functional
components of the types of relationships an individual has with other people around him/her (Kreider
et al., 2016; Scott, 2017). Some important structural social network components are size (i.e., how
many people an individual may be in contact with); composition (i.e., the types of relationships an
individual has with each member, such as family, friends, etc.); density (i.e., the extent to which
individuals named within a network might know each other); and centrality (i.e., the location of an
individual within his/her social network). Functional components of the social network comprise the
extent to which an individual might receive or perceive support from different social network
members. There are some correlations between structural and functional components of social
networks. For example, during a stable phase of one’s lifetime, having a high-density social network
might increase the accessibility of information and resources through improved flow through different
social network members. However, during a major life transition such as starting university or moving
across countries, having a low-density social network might increase one’s resilience to adapt to
changes in environment, as the individual may be able to maintain some existing social contacts rather
than lose access to the entire social network (Scott, 2017).

There are two main types of SNA, sociomap and ecomap. Sociomap (Correa & Ma, 2011) is
usually measured within a pre-defined social space where it is assumed that all individuals have the
potential to interact with each other and establish relationships (e.g., within a school classroom). All

individuals are sampled and a summary combining all the reported relationship information is used to

L In a recently published article (Kenny et al., 2016), members of the autism community preferred to

use identity-first language (i.e., autistic individual), whereas professionals preferred to use person-first
language (i.e., individual with autism). Here we choose to use identity-first language, although we are

aware that some might prefer to use person-first language.
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generate a sociomap. In contrast, an ecomap (Ray & Street, 2005) focuses on a particular individual,
and assesses the relationships that this individual considers to be important to him/her in their
personal environment. Therefore, compared to a sociomap, an ecomap produces a much more
individualised visualisation of one’s personal social network across multiple domains (e.g., friends,
family, work colleagues etc.), though it may be more subject to self-reporting bias. A particular
strength of ecomap is that it can capture changes in one’s social network during life transitions, when
the sudden change in environment no longer provides a clearly defined space for sampling
information to generate a sociomap.

Social network analysis in post-secondary education

The ability to establish a novel social network, especially with same-aged peers, becomes
increasingly important over the course of development (Kamps, Potucek, Lopez, Kravits, &
Kemmerer, 1997). Adolescents begin to rely more on friends and less on family for a wide variety of
support including both informational/practical as well as personal/emotional support (Lee &
Goldstein, 2016). This shift to increasing independence from family members is not always gradual
and ‘sudden’ events such as a move out of home to access post-secondary level education accelerates
the process. In such situations, higher levels of perceived social support are often associated with
better transition outcomes in typically developing students (Azmitia, Syed, & Radmacher, 2013;
Friedlander et al., 2007).

There have been few studies using measures that simultaneously capture both structural and
functional dimensions of social networks specifically amongst students transitioning to university.
One recent systematic review of the literature (Lei, Reeves, & Russell, in preparation) which followed
PRISMA guidelines (Moher, Liberati, Tetzlaff, Altman, & PRISMA Group, 2009) assessed how
changes in both SNS and PSS during transition to first year of university might be associated with
transition outcomes in students aged 17-21, using longitudinal research design. After title, abstract,
and full text screening, as well as quality appraisal, the review identified a total of only ten studies
that assessed either changes in SNS or PSS (or both) amongst first year university students. Only one
of the ten studies was found that simultaneously measured both changes in SNS and PSS in first year

university students (Hays & Oxley, 1986). Hays and Oxley (1986) asked participants to report up to
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ten people that they had seen in the past 3 weeks, and then reported whether each individual had
provided emotional, tangible, and fun support.

Although the authors were able to capture some structural and functional aspects of students’
social networks, the types of support were more general (e.g., “providing comfort/support during a
personal issue”), rather than specifically focusing on the challenges faced by students transitioning to
university. The functional support measured also did not take into account differences in perceived
guantity and quality of each type of support provided, making it difficult to identify whether
individual differences in transition outcomes might be associated with perceived quantity and/or
quality of support in any specific area. Therefore, developing a tool that can not only capture both the
structural and functional aspects of students’ social networks, but also capture support domains most
relevant to challenges faced by students transitioning to university, and differentiate between
perceived quantity and quality of support can enable university stakeholders to better understand who
is best at providing which types of support during the transition process.

Autism, and social network analysis

Autism Spectrum Disorder (ASD, hereafter autism) is a neurodevelopmental disorder
characterized by differences in social communication and a pattern of restrictive and repetitive
behaviour, interests and activities (American Psychiatric Association, 2013). Autism affects 1 in 59
children (CDC, 2018). Autism affects an individual across the lifespan and research findings suggest
that although many autistic people report a desire for social relationships, they reported reduced
numbers of social relationships and more adverse social events such as peer victimization than other
groups (Jackson, Hart, Brown, & VVolkmar, 2018). During early and middle-childhood, a structured
educational system and parental support can be influential in scaffolding the development of social
networks (Kreider et al., 2016). However, difficulties associated with social transition for many
autistic students emerge from a young age, as a recent systematic review (Nuske et al., 2019) that
examined 27 studies on school transitions for 443 autistic students found that they experienced high
levels of anxiety, as well as greater mental health needs, sensory, behavioural, and academic
challenges when transitioning to a new school. Autistic students reported greater social pressure post-

transition, and found forming new friendships especially anxiety provoking in light of their social
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communication difficulties, and some reported experiences of bullying and isolation (Nuske et al.,
2019).

In previous research analysing social networks of both autistic and typically developing (TD)
children in mainstream classrooms (Anderson, Locke, Kretzmann, & Kasari, 2016; Chamberlain,
Kasari, & Rotheram-Fuller, 2007; Locke, Ishijima, Kasari, & London, 2010; Locke, Kasari,
Rotheram-Fuller, Kretzmann, & Jacobs, 2013; Rotheram-Fuller, Kasari, Chamberlain, & Locke,
2010), researchers have frequently used the “Friendship Survey” — which asks each child in a
classroom to freely recall names of children who like or dislike to hang out with each other. The
information collected can be used to generate a sociomap consisting of friendship clusters within the
class and be used to measure network centrality of any specific child within the classroom to reveal
the extent of inclusion. Although this method can successfully capture the social networks within a
single classroom setting it cannot adequately capture the inherent changes in social network as
students make the transition to university where socialization becomes more complex, with less focus
on classroom based interaction and greater diversity of extra-curricular social forums, Therefore, it
may not be feasible to gather information from all social network members to generate accurate
sociomaps to reflect changes in social network across time at university, but an ecomap may be more
appropriate.

Autism and post-secondary education

Transition into adolescence and early adulthood can present challenges for all young people
and might be especially challenging for autistic students to navigate. Although almost half (46%) of
autistic individuals have average or above average 1Q (CDC, 2018), and have the intellectual potential
to enrol in postsecondary education (Sanford et al 2011), enrolment in post-secondary education
amongst autistic students is relatively poor. In the U.S., it is estimated that only around 35% of
autistic students complete their post-secondary education, which is lower than 38% graduation rate for
students with other disabilities, and 51% of typically developing peers (Gobbo & Shmulsky, 2014).
Similarly in the UK, fewer autistic students graduated from university with a 2:1 or first class honours
degree (62.8%) compared to students with other forms of disabilities (66%), and typically developing

peers (68.1%) (Lucas & James, 2018).
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Although the number of autistic students enrolling in postsecondary education have increased
in recent years, mental wellbeing amongst these students on campus is relatively poor (Jackson, Hart,
Brown, et al., 2018; Jackson, Hart, & Volkmar, 2018), with between 47-71% of autistic students
experiencing high levels of anxiety, loneliness, and symptoms of depression (Gelbar, Smith, &
Reichow, 2014). In particular, participation in social activities, especially with same-aged peers, can
often be especially poor amongst autistic young adults compared to young people with other forms of
special education needs (Orsmond, Shattuck, Cooper, Sterzing, & Anderson, 2013). Reduced
participation in social activities was particularly evident amongst autistic young people with poorer
conversation skills and functional ability, and the absence or poor quality friendships can lead to
greater feelings of social isolation amongst autistic students (Orsmond et al., 2013).

This high occurrence of loneliness suggests that the ability to successfully establish a new
social network at university and seek out appropriate sources of social support can be especially
challenging for autistic young people (Adreon & Durocher, 2007), and highlights that better quality
and more tailored support to meet individuals’ needs for this vulnerable student population at
university is much needed, especially to monitor students’ interactions with same-aged peers, which
may help to buffer against feelings of loneliness and isolation. Understanding the changes in social
network structure (SNS) and perceived social support (PSS) during transition to university might offer
insight into students’ ability to successfully adapt to the novel environment, given that high levels of
perceived social support is often associated with better transition outcomes (Azmitia, Syed, &
Radmacher, 2013; Friedlander et al., 2007).

For many autistic students at university, family members (especially parents) often continue
to provide high levels of support across a range of academic, daily living, and socialization areas
(Elias, Muskett, & White, 2017; Fleischer, 2012; Mitchell & Beresford, 2014). Continued high levels
of support from family might therefore compensate for potentially lower levels of perceived social
support from same-aged peers at university, reflecting differences in both SNS and PSS between
autistic students and their TD peers at university. To date, no studies have yet explicitly evaluated
autistic students’ perception of their PSS from different social network members. Gaining a better

understanding of both the structural and functional social support network of autistic students can help
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stakeholders adopt a more systemic approach when planning transition supports for autistic students,
and to better integrate different resources such as family, peers, and university staff to optimize the
support structure for autistic students at university.
Development of Social Network and Perceived Social Support (SNaPSS) tool

The SNaPSS is developed to capture both key structural components of one’s social network
(size, composition, and density) (Scott, 2017), as well as the functional PSS provided by each network
member within one’s social network. The rationale behind the SNaPSS is to develop an easy-to-use
online tool that can help students visualize a holistic view of their perceived social world, as well as
help relevant stakeholders to effectively gather information about the quantity and quality of social
relationships that each student perceives to be the most important to them. The SNaPSS is based on
ecomap methods and was developed to evaluate structural and functional aspects of social network
i.e. Social Network Size (SNS) and Perceived Social Support (PSS) for students making the transition
to university. SNaPSS aims to capture: 1) a wide range of social network structures consisting of
network members that students consider to be important to them; 2) perceived frequency and quality
of social support provided by all social network members across a wide range of academic, daily
living, and socialization areas related to challenges that students might face during transition to
university.

SNS measure development

In order to adopt an ecomap approach to evaluate SNS and PSS, the SNaPSS first gathered
information about each network member (alter) within an individual’s (ego) social network, such as
basic demographic information (e.g., name, sex, relationship to ego), as well as the relationship
between each network member with other network members (alter-alter relationship). The former
gives an approximation of the individual’s social network size and network composition, whilst the
latter provides a measure of network density. Next, individuals reported the types, frequency, and
quality of support they perceived to have been provided by each network member named, which
provides various measures of PSS that can be broken down either by types of support received (e.g.,
academic, daily living, and socialization), or by types of network members who have provided the

support (e.g., family, friends, and other network members).

86



Given that for each network member named, there is a wealth of information collected based
on that individual (demographics, alter-alter relationships, PSS), the length of the questionnaire using
an ecomap approach can quickly accumulate and become too long and not feasible for students to
complete. Therefore, a balance needs to be struck between the number of network members that
students can include within their social network, and the number of questions answered per network
member.

Prior research have suggested that although human networks can range from 130 to 250
individuals (Hill & Dunbar, 2003), the closer and more intimate inner circle which provides most
functional support and who are in regular contact to individuals stands at around 10-15 individuals
(Dunbar & Spoors, 1995). Given that SNS is also a dynamic construct that can change over time,
measurements of SNS also need to define a specific period of time for participants to recall their SNS.
In a previous study that evaluated SNS in college students in the US, Hays and Oxley (1986) asked
students to report up to 10 network members that they considered to be close to them and have been
in contact with for the past 3 weeks. However, the two potential limitations are that 1) 10 network
members is smaller than the upper limit of intimate social circles found by prior research (Dunbar &
Spoors, 1995), thus potentially limiting the ability of students with larger social networks to
accurately report their inner social circle; 2) 3 weeks is a relatively short time window to measure the
establishment of new social network ties during a major life transition such as going to university,
especially when used in longitudinal designs to reflect changes in SNS over time.

The current SNaPSS overcomes these limitations by asking each participant to name up to 20
individuals with whom they have been in contact with over the past three months, and whose
relationships were considered to be particularly important and worthwhile to the participant, giving an
approximation of social network size. The choice of 20 network members is greater than the average
upper limit of number of network members included in the intimate circle (Dunbar & Spoors, 1995)
to try to minimize ceiling effects. The duration of three months was chosen as it provides a significant
time frame for students to establish and develop new social ties, and approximately corresponds to the
duration of an academic term at university. The use of academic term as a time frame for recalling

changes in SNS is particularly important for longitudinal studies that might investigate changes in
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SNS across first year university transition. A longer time frame can help capture significant changes
in SNS that might occur over an academic term, as students might participate in different social
events, clubs and societies throughout the academic year.

PSS measure development

Preliminary items focusing on PSS for the SNaPSS were developed based on prior literature
to capture areas where students in transition might require support, as well as areas that might be
especially challenging for autistic students. Autistic students attending university often face
challenges in a wide range of social, daily living, and academic areas (Adreon & Durocher, 2007). For
socialization, autistic students often experience difficulties in perspective taking and gauging the
interest of their audience when communicating with others (Baron-Cohen, 1989; Baron-Cohen,
Leslie, & Frith, 1985; Zager & Alpern, 2010), and can often miss out on or misinterpret nonverbal
social cues during a social interaction. Communication with purely social intent can also be lacking in
autistic people e.g. engaging in ‘small talk’ as a tool for social reciprocity. In addition, some autistic
people have restricted and circumscribed interests that can limit their ability to engage in
conversations across a varied range of topics that may lie outside of their interests and can further
interfere with their social interactions with other people. Such social communication deficits can
reduce autistic students’ ability to socialize with peers across a variety of contexts, ranging from
living in shared accommodation, to completing coursework that requires working in groups (Hees,
Moyson, & Roeyers, 2015).

Many autistic students also experience difficulties in many executive functioning (EF)
processes such as planning and organization (Ozonoff, Pennington, & Rogers, 1991). In a recent
meta-analysis that assessed the extent of impairments across different EF subdomains in autistic
people, Demetriou et al. (2018) found a moderate effect size for impairments across all EF
subdomains, highlighting the nature of global EF deficits observed across development in autistic
people. EF deficits can further impair one’s ability to live independently, given that many daily tasks
require one to seek out relevant information, synthesize a plan, and follow through the plan in a series
of steps in order to achieve the final goal (Gilotty, Kenworthy, Sirian, Black, & Wagner, 2002). EF

deficits can therefore affect a wide range of daily living skills such as managing one’s finances,
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cooking, and doing laundry, as well as academic demands such as meeting coursework deadlines and
managing one’s time (Hewitt, 2011; Pugliese et al., 2015; Rosenthal et al., 2013; Sparrow, Ballard,
Cicchetti, Harris, & Doll, 2005).

Based on prior literature, a list of 15 preliminary areas of support (5 academic, 5 daily living,
and 5 socialization) were developed (Table 1), and piloted during part one of the current study to
assess face validity of these items in relation to concerns and worries that autistic students have when
transitioning to university.

Table 1.
Areas of support across academic, daily living, and socialization domains that are included in Social

Network and Perceived Social Support (SNaPSS) measure.

Academic Daily Living Socialization

1. Course workload 1. Changes in my routine 1. Living in shared
accommodation

2. Course difficulty 2. Cooking 2. Getting on with people I live
with
3. Meeting course deadlines 3. House chores (laundry, 3. Fitting in
cleaning/tidying/organising
room)
4. Doing group work 4. Manage/budget my finances 4. Being bullied/feeling isolated
5. Time management and 5. Self-care/seeking medical 5. Socializing with other
routine advice students/making friends

The current study
The current study develops and assesses the feasibility of a novel online tool, Social Network
and Perceived Social Support (SNaPSS). This study is conducted in two parts. The first part of the
study considered issues of feasibility of administration, ease of completion and measurement of
individual differences in both SNS and PSS in a small group of autistic students. The second part of
the study used a larger sample of TD and autistic students who were about to transition to university
and evaluated convergent validity between the SNaPSS and other measures of PSS, anxiety, and

levels of autistic-like traits.
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Therefore, the overall aim of the study is to develop, test the feasibility, and assess convergent
validity of a novel online tool designed to measure both SNS and PSS amongst autistic and TD
students transitioning to higher education. The research questions examined were as follows for Part 1
and Part 2 of the study:

1) Is the SNaPSS a feasible tool for autistic students to complete online? (Part 1)
2) Can the SNaPSS effectively capture individual differences in SNS and PSS? (Part 1)
3) Does the SNaPSS show convergent validity with current measures of PSS, autistic traits, and social
anxiety? (Part 2)

Methodology
Both parts of the study were approved by the University’s departmental ethics committee and is in
line with the Declaration of Helsinki as revised in 2000. All participants provided written informed
consent prior to participating in the research study.
Part 1

Participants. For part one of the study assessing feasibility of SNaPSS and face validity of
preliminary items, participants included ten students (two female; eight male) between the ages of 17-
19 years old who took part in an Autism Summer School programme that supported autistic students
to transition to university (Table 2). All participants who enrolled at the Autism Summer School had
received a prior diagnosis of Autism, Asperger’s, or Autism Spectrum Disorder from a trained clinical
professional. Prior to arriving at the Autism Summer School, parents also completed the Social
Communication Questionnaire (SCQ; Rutter, Bailey, & Lord, 2003) to further inform diagnosis and
autism symptom severity.

Measures.

Social Network and Perceived Social Support Tool (SNaPSS). The SNaPSS is a novel
online self-report tool developed by the first author to assess both social network structure (SNS) and
perceived social support (PSS) amongst students transitioning to university. The tool is divided into
three sections. First, participants reported perceived frequency of distress (stress, anxiety, and
depressed/low mood) across a total of fifteen academic, daily living, and socialization areas (Table 1).

Participants rated frequency of distress (stress, anxiety, feelings of low mood) on a 5-point scale

90



ranging from 0 (never) to 4 (6 or more times a week). For each area endorsed as being associated with
distress, participants rated both whether they perceived there were people they could turn to for
support (i.e., support availability), as well as how supported they felt (i.e., support quality).
Participants rated both support availability and support quality on a 5-point scale ranging from 0
(never) to 4 (always).

Second, for SNS, each participant named up to 20 individuals with whom they have been in
contact with over the past three months, and whose relationships were considered to be particularly
important and worthwhile to the participant, giving an approximation of social network size.
Participants then reported the type of relationship (e.g., family, friends, other individuals such as
teacher/lecturer, support/social worker etc.), the degree of similarity, the frequency, and modes of
contact between self and each individual named. Participants also reported whether to the best of their
knowledge, any two individuals named knew of and were in contact with each other, giving an
indication of the social network density, scored between 0 (low) -1 (high), with high density reflecting
that most individuals within a social network know of each other. Size and density of social networks
can also be represented visually using a social network map (ecomap).

Finally, for PSS, participants reported the types of support provided by each social network
member across the academic, daily living, and socialization areas (Table 1) over the past three
months. Of the types of support endorsed by each social network member, participants then reported:
1) the frequency of perceived support on a five-point scale (1 = once/twice in total; 5 = six or more
times/week); 2) the quality of perceived support on a five-point Likert scale (1 = not at all supported:;
5 = very much supported). For each category of social network members (i.e., Family, Friends, and
Others — including teachers/lecturers/tutors, social/support worker, other), perceived frequency and
quality of support was calculated as the average value of those members who endorsed at least one
type of academic, daily living, or socialization support. Network members who did not provide any
types of support were scored as 0 for both perceived frequency and quality of support. Therefore, total
perceived frequency and quality of support are scored between 0-15, with 0-5 within each of

academic, daily living, and socialization domain.
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Social Communication Questionnaire — Lifetime (SCQ, Rutter et al., 2003). The SCQ
Lifetime is a parent-report 40-item questionnaire that assesses whether the individual has displayed
symptoms associated with ASD, such as social communication difficulties, throughout their lifetime.
Each item is scored using a dichotomous 0 (never been present) to 1 (have been present) scale. A total
score above 15 indicates that the individual is likely to have Autism Spectrum Disorder (sensitivity =
.68, specificity = .41) (Hanson, Sulivan, Thurm, Ware, & Lord, 2002), and may require further testing
to assess diagnosis. The SCQ has good internal consistency (Cronbach’s alpha = .67-.90 for the
subscales and total score), and has good convergent validity (Pearson’s correlation = .55-.59 for the
subscales) with the Autism Diagnostic Interview — Revised (a gold standard autism diagnostic tool)
(Berument, Rutter, Lord, Pickles, & Bailey, 1999).

Study design. For part one of the study, all students participating in the Autism Summer
School were invited to take part in the current study. The Autism Summer School is a programme
held at the University of Bath aimed to inform autistic students about university life, and support
university transition (Lei, Calley, Brosnan, Ashwin, & Russell, 2018). Parents of all participants
completed the SCQ as part of the pre-summer school arrival questionnaire pack. On the first day of
the summer school during 2017, all students were invited by the first author to take part in the pilot
study, after having received a presentation from the first author on social changes during transition to
university. The aims of the pilot study were clearly explained to students prior to participation,
including that their participation was voluntary, and their decision to take part in the study (or not)
will not affect their participation in the summer school programme. A total of eleven students
volunteered to enroll in the study. Written informed consent was obtained from all students prior to
participation. One student failed to complete the session and withdrew from the study due to
experiencing high levels of social anxiety during his time at the Autism Summer School. The
remaining ten students completed the novel online tool via Qualtrics and were asked for verbal and
written feedback on their thoughts about the format, language, and appropriateness of the support

areas included in the tool as a measure of SNS and PSS after they have completed the SNaPSS.
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Part 2

Participants. For part two of the study assessing convergent validity of SNaPSS with other
measures of PSS, social anxiety, and autistic traits, a larger sample of 112 TD students (20 male; 92
female) and 28 autistic students (14 male; 14 female) who were about to transition to university were
recruited separately as part of a longitudinal study that assesses changes in SNS and PSS during first
year of university. Convergent validity is assessed between the measures taken at baseline (i.e., during
the first two weeks of first term at first-year of university), including the Multidimensional Scale for
Perceived Social Support (Zimet, Dahlem, Zimet, & Farley, 1988), Social Anxiety Scale for
Adolescents (La Greca, Ingles, Lai, & Marzo, 2015), and Autism Quotient-28 (Hoekstra et al., 2011).

Measures.

Social Network and Perceived Social Support Tool (SNaPSS). The SNaPSS (as described in
Part 1) used for part 2 of the study was a slightly revised version based on students’ feedback from

part 1 feasibility study. The adaptations are described in greater length in the results from feasibility

study, and also in discussion. First, a question about whether or not students have taken a gap year?

was added. Second, feelings of stress, anxiety, and low mood were combined into a single “distress”
rating using the same scoring system.

Multidimensional Scale for Perceived Social Support (MSPSS, Zimet, Dahlem, Zimet, &
Farley, 1988). The MSPSS is a 12-item self-report measure of perceived social support from family,
friends, and significant other. The items are listed as statements surrounding more general provision
of support and especially emotional support. Example statements include “I get the emotional help
and support I need from my family” (Family), “I have friends with whom I can share my joys and
sorrows.” (Friends). Each item is rated on a 7-point Likert scale (1 = very strongly disagree, 7 = very
strongly agree). The MSPSS has good internal consistency (Cronbach’s alpha = .85-.97 for the

subscales and total score).

2 In the UK, a gap year is an optional year out of education between finishing secondary education

and starting post-secondary education.
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Autism Quotient — 28 (AQ-28, Hoekstra et al., 2011). AQ-28 is an abridged version of the
full 50-item Autism Quotient scale, with a list of statements which refer to social behaviors related to
autistic traits, such as “I prefer to do things the same way over and over again”, with each item rated
on a four-point Likert scale (1 = Definitely Agree, 4 = Definitely Disagree). The abridged scale has
good internal consistency (Cronbach’s alpha = .77-.86), and high predictive validity, with scores >65
having a sensitivity of .97 and specificity of .82.

Social Anxiety Scale for Adolescents (SAS-A, La Greca, Ingles, Lai, & Marzo, 2015). SAS-
A is a 22 item self-report measure of social anxiety in adolescents, with 3 subscales that assess 1) fear
of negative evaluation (FNE; 8 items); 2) social avoidance and distress in social situations (SAD-
NEW; 6 items); and 3) generalized social avoidance and distress (SAD-G; 4 items). SAS-A has high
internal consistency (Cronbach’s alpha .77 —.92), good concurrent validity with measures of social
phobia, good discriminant validity, and good test-retest reliability.

Study design. For the second part of the study, first year university students were recruited
for a larger longitudinal study examining changes in social networks via advertisements on campus
such as posters, social media, and information given at lectures at a medium sized university in the
UK during the first two weeks of the university term in September/October. Typically developing
(TD) and autistic students in their first term at University were recruited. Autistic students must have
been given a diagnosis of ASD by a clinical professional, and TD students are defined as not having
any other concurrent mental, physical, or other health conditions at the time of enrolment. Participants
were provided with study information via Qualtrics, and then completed consent forms and all
guestionnaires online via Qualtrics within the first two weeks of university, as part of the baseline
data collection for the longitudinal study. A total of 112 TD students and 28 autistic students were
recruited to take part in the larger longitudinal study, which asked students to complete a collection of
questionnaires assessing how changes in students’ SNS/PSS (as assessed by SNaPSS) might influence
their university transition outcomes. The larger longitudinal study asked students to complete
guestionnaires during September (Time point 1), December (Time point 2), and March (Time point 3)
of first year of university. For part two of the current study, only the cross-sectional data collected

during time point 1 (September of first year of university) were used for the purpose of assessing
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convergent validity. Data collection for the longitudinal study was still ongoing and incomplete at
time of submission for the current study.
Data analyses

All data analyses were completed using SPSS version 24 (IBM SPSS Statistics, 2016), and
Gephi2 (Bastian, Heymann, & Jacomy, 2009) was used to calculate both social network density, and
for generating individual ecomaps for social network structure.

For part one of the feasibility study, we first assessed participants’ verbal and written
feedback on feasibility of the online tool, and any suggestions they had on the language, format, and
delivery of SNaPSS. Where appropriate, adaptations were made to SNaPSS based on participants’
feedback. Second, we explored the range of scores reported by participants on the frequency of
distress across academic, daily living, and socialization areas, as well as in perceived availability and
quality of support during times of distress across each area. We used the non-parametric Friedman test
as an alternative to one-way repeated measures ANOVA, due to the small sample size (N=10) in the
current study, and Wilcoxon sign ranked test for post-hoc analyses. We used Bonferroni to correct for
multiple comparisons. Third, using Gephi2, we explored whether the questions on social network
structure can elicit participants to disclose a wide range of SNS size and density. We then evaluated
whether participants’ social communication impairments would be associated with their social
network structure, and we conducted a Pearson’s correlation between participants’ SCQ total score,
SNS size and density, as well as social network composition. Finally, we assessed whether differences
emerged in frequency and quality of support provided by family, friends, and other social network
members by conducting the non-parametric Friedman test. We used Bonferroni to correct for multiple
comparisons.

For part two of the study, we assessed concurrent validity by conducting Pearson’s correlation
between SNaPSS’ PSS scores for family and friends with the family and friends subscale of the
MSPSS in both TD and autistic students. To assess the relationship between SNS and social
competency factors such as level of social anxiety and autistic traits, we also conducted Pearson’s

correlation between social network size, density, composition, and SAS-A and AQ-28 total scores.
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Results Part 1: Assessing feasibility of SNaPSS

Feasibility and use of language

Participant demographics for part 1 of the study can be found in Table 2. With the exception
of one participant who withdrew from the study due to experiencing high levels of social anxiety
during the Autism Summer School, the remaining ten participants all successfully completed the
online tool within 12 to 47 minutes (M = 28.22; SD = 9.20). Overall, participants found the
guestionnaire to be clear in its format and use of language, and the questions were relevant and
appropriate. Participants’ feedback on how to improve the questionnaire included three main areas.
First, four participants commented on combining the questions on stress, anxiety, and depressed/low
mood into a single question that asked about general perceived distress related to each area.
Participants felt that the distinction between stress and anxiety in particular was not very clear, and
that by combining the questions into a single distress question can both shorten the duration of the
guestionnaire and make it less repetitive. Second, two participants commented that having to name at
least 5 individuals and up to 20 maximum might be potentially too many for some people, and that a
period of three months is a long timeframe for them to recall social interactions. However, students
commented that the poor recall might be due to the nature of having been on summer holidays for the
past 3 months at the time of questionnaire completion, and it might be easier to recall social
interactions during more structured term time. Finally, one participant commented on having an
option about having taken a gap year, as she did not require any academic support in the past year due

to not being in full time education.
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Table 2.

Study Part 1: Participant demographics for feasibility study (N = 10).

Mean (SD) Range

Age (years) 17.90 (0.74) 17-19
Social Communication (SCQ Total)! 21.20 (5.87) 14 - 33
Social Network Size? 11.20 (6.49) 5-20

Family (n) 3.80(1.93) 2-7

Friends (n) 5.90 (5.09) 0-13

Other (n) 1.50 (1.78) 0-4
Social Network Density? 0.55 (0.28) 0.88 - 0.05
Perceived Distress Frequency*

Academic 4.20 (2.55) 0.2-9.20

Daily Living 2.5(2.12) 0.4-6.60

Social 3.31(3.16) 0.2-11.40
Perceived Overall Support Availability®

Academic 6.78 (3.05) 1-12

Daily Living 5.51 (2.85) 2-12

Social 5.22 (2.04) 2-8.05
Perceived Overall Support Quality®

Academic 5.49 (2.57) 1-9

Daily Living 4.34 (2.38) 1-9

Social 3.95 (1.95) 1-7.80
Support Frequency from Social Network’

Family 6.59 (3.02) 2-11

Friends 2.04 (2.03) 0-5.25

Other 1.84 (2.65) 0-6.67
Support Quality from Social Network®

Family 8.70 (3.98) 3-14

Friends 3.73(3.70) 0-95

Other 3.00 (4.38) 0-11.33

Note. SCQ = Social Communication Questionnaire; * SCQ is scored between 0-39, cut-off is 15; 2
Social network size is scored between 0-20; 3 Social network density is scored between 0-1;
*Perceived distress frequency is scored between 0-12; SPerceived overall support availability is scored
between 0-12; ®Perceived overall support quality is scored between 0-12; 7 Support frequency is
scored between 0-15; & Support Quality is scored between 0-15.
Perceived distress across academic, daily living, and socialization

Perceived distress (stress, anxiety, and depressed/low mood) across academic, daily living,
and socialization areas varied greatly amongst participants, as well as the perceived availability and
quality of support for those who endorsed distress are reported in Table 2. Using Friedman’s test, no

significant differences were observed for perceived frequency of distress (X? (2) = 4.00, p = .14),
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perceived availability of support (X? (2) = 5.42, p = .07), or perceived quality of support (X? (2) =
4.79, p = .09) across academic, daily living, or socialization areas.
Social network structure

Participants reported a wide range of social network sizes and density (Table 2), highlighting
a high degree of individual differences in SNS amongst autistic students. Figure 1 illustrates some
examples of social networks of various sizes and density. Severity of social communication
difficulties was not significantly associated with social network size (r = .13, p = .73), nor social
network density (r = -.43, p = .22). Higher level of social communication difficulties was associated
with lower percentage of friends (r = -.69, p < .05), and higher percentage of other individuals (r =
.76, p <.05) in their social network.
Perceived social support from social network

Using Friedman’s test, significant differences were observed for perceived support frequency
(X?(2) =12.06, p <.01) and quality (X? (2) = 8.22, p < .05) across different social network members.
Post-hoc analyses were conducted using Wilcoxon sign ranked test, with Bonferroni used to correct
for multiple comparisons. For perceived frequency of support, participants reported higher frequency
of support from family compared to friends (Z = -2.67, p < .01), and others (Z = -2.70, p < .01),
though no differences were found between friends and others (Z = -.17, p = .87). For perceived quality
of support, participants reported higher quality support from family compared to friends (Z = -2.60, p
<.01), and others (Z = -2.51, p <.015), though no differences were found between friends and others

(Z=-.31,p=.75).
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Figure 1. Examples of social network structure of participants from part 1 feasibility study (n = 10): a)

Small network size (5), high network density (0.933); b) Big network size (20), medium network
density (0.40); c) Big network size (13), low network density (0.321). FAM = Family; Mot = Mother;
Fat = Father; Gpt = Grandparent; Sis = Sister; BU = Before university; F = Friend; O = Other; BF =

Boyfriend.
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Results Part 2: Convergent validity of SNaPSS
Participant demographics for part 2 of the study are shown in Table 3.
Table 3.

Study Part 2: Participant demographics for convergent validity study.

TD (n = 112) ASD (n = 28)
Mean (SD) Range Mean (SD) Range
Age (years) 18.23 (0.46) 17-19 18.32(0.48) 18-19
AQ — 28 Total 61.65 (9.48) 36-86 83.07(10.59) 59-104
SAS-A Total® 56.82 (12.21) 33-85 70.21(12.61) 46-89
MSPSS Total 5.73 (1.15) 1-7 5.06 (0.99) 3-7
Family 5.77 (1.32) 1-7 5.13 (1.26) 3-7
Friends 5.71 (1.26) 1-7 4.81 (1.33) 1-7
Social Network Size® 11.50 (4.93) 2-20 8.25 (4.83) 0-20
Family (%) 36.14 (17.74) 0-100 36.18(23.49) 0-80
Friends (%) 58.15 (18.91) 0-100 44.68(28.72) 0-100
Other (%) 3.09 (6.71) 0-33 9.41 (19.13) 0-81
Social Network Density* 0.35(0.20) 0-1 0.34 (0.21) 0-0.91
Perceived Distress Frequency®
Academic 5.29 (3.35) 0-18 8.39 (4.57) 0-16
Daily living 5.72 (3.20) 0-13 8.46 (5.31) 1-18
Social 6.49 (4.86) 0-19 9.53 (6.10) 0-20
Support Frequency from Network®
Family 6.02 (3.20) 0-13 5.13 (4.30) 0-15
Friends 5.25 (3.32) 0-15 2.93 (3.46) 0-13
Other 0.34 (0.96) 0-5 0.76 (1.66) 0-7
Support Quality from Network’
Family 9.28 (4.19) 0-15 6.84 (4.94) 0-15
Friends 8.06 (0.43) 0-15 4.68 (5.01) 0-13
Other 0.74 (2.08) 0-10 1.70 (3.55) 0-15

Note. *AQ-28 = Autism Quotient — 28, is scored between 28 and 112, cut-off is 65; 2SAS-A = Social
Anxiety Scale for Adolescents, scored between 18 and 90, cut-off is 50; MSPSS = Multidimensional
Scape of Perceived Social Support; 3Social network size is scored between 0-20; “Social network
density is scored between 0-1; SPerceived distress frequency is scored between 0-20; ®Support

frequency is scored between 0-15; ‘Support Quality is scored between 0-15.
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Perceived distress frequency

To assess convergent validity between perceived distress frequency and social anxiety
amongst TD and autistic students, we conducted Pearson’s correlations between levels of social
anxiety (SAS-A total raw score) and perceived distress frequency in academic, daily living, and social
areas (Table 4). Higher social anxiety in both TD and autistic students were significantly associated
with having higher levels of perceived distress across academic, daily living, and social areas.
Table 4.
Convergent validity between perceived distress across academic, daily living, and social areas

measured by SNaPSS and level of social anxiety, shown by Pearson’s correlation coefficient.

TD ASD
Academic Daily Living Social Academic Daily living Social
SAS-A Total  .366*** 374%** 516*** 412* A85** .556**
Academic - .396*** 312** - 514** 317
Daily living - - ABT*** - - 764***

Social - - - - - -

Note. SNaPSS = Social Network and Perceived Social Support; SAS-A = Social Anxiety Scale for
Adolescents. * p < .05, ** p <.01, *** p < .001.
Social Network Structure

To assess convergent validity between SNS (SNaPSS) and autistic-like traits amongst TD and
autistic students, we conducted Pearson’s correlations between levels of autistic-like traits (AQ-28
total), and participants’ social network size, density, and network composition (Table 5). Amongst TD
students, a smaller social network size was associated with having higher levels of autistic-like traits
(r=-.20, p < .05). Neither network density nor composition were significantly associated with levels
of autistic-like traits. In contrast, we did not observe any significant correlations between any SNS

dimensions and level of autistic-like traits amongst autistic students.

102



Table 5.
Convergent validity between social network structure measured by SNaPSS, and level of autistic

traits, shown by Pearson’s correlation coefficient.

Size Density % FAM % FRI % OTH
TD (n=112)
AQ-28 -.199* .034 137 -.164 181
Size - .302** -469*** A64*** .007
Density - - S576*** - 415%** =174
% FAM - - - -.906*** -.042
% FRI - - - - -.283**
ASD (n=28)
AQ-28 047 -.098 181 -.229 -.020
Size - -.069 -.182 448* .010
Density - - .362 -.160 -.029
% FAM - - - -.401* -.227
% FRI - - - - -.469*

Note. SNaPSS = Social Network and Perceived Social Support; AQ-28 = Autism Quotient -28; SAS-
A = Social Anxiety Scale for Adolescents; FAM = Family; FRI = Friends; OTH = Other. * p < .05, **
p <.01, ***p <.001.
Perceived Social Support

To assess convergent validity between measurements of PSS by SNaPSS and MSPSS (Table
6), we conducted Pearson’s correlations between the perceived frequency and quality of overall
support provided by family and friends as measured by SNaPSS, with the family and friends subscale
scores of MSPSS. Amongst TD students, we observed good convergent validity, and also adequate
discriminant validity. We found that the family subscale from MSPSS only showed significant
correlations with the perceived quality and quantity of support from family members as measured by
SNaPSS (r = .29 to .40, p < .01), but not with PSS scores from friends, showing both good convergent
and discriminant validity. In contrast, the friends subscale of MSPSS showed significant correlations
with the perceived quality and quantity of support from friends as measured by SNaPSS (r = .19 to
21, p <.05), suggesting good convergent validity. However, the friends’ subscale from MSPSS also
showed significant correlation with perceived quality of support from family as measured by SNaPSS

(r=.23, p <.05), suggesting some overlap in PSS from family and friends.
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Amongst autistic students, we did not observe any significant correlations between the
perceived quantity and quality of family support (SNaPSS) and overall family support (MSPSS). For
support from friends, we observed significant correlation between the perceived quality of support
from friends (SNaPSS) and overall support from friends (MSPSS) (r = .45, p <.05), though not in the
perceived quantity of support.

Table 6.
Convergent validity between perceived social support measured by SNaPSS and MSPSS, shown by

Pearson’s correlation coefficient.

MSPSSFRI  FAM Qty FAMQIty  FRIQty FRI Qlty
TD (n=112)
MSPSS FAM  .737%** 288%** 397** 048 010
MSPSS FRI - 137 227* 213* .190*
FAM Qty - - 800*** 255 157
FAM Qlty - - - 248+ 241%*
FRI Qty - - - - 8347
ASD (n=28)
MSPSS FAM  .108 230 287 -.313 -.243
MSPSS FRI - .054 083 355 453*
FAM Qty - - 907*** 026 -.057
FAM Qlty - - - 044 045
FRI Qty - - - - 87gr**

Note. SNaPSS = Social Network and Perceived Social Support; MSPSS = Multidimensional Scale of
Perceived Social Support; FAM = Family; FRI = Friends; Qty = Quantity; Qlty = Quality. * p < .05;
**p <.01; *** pi < .001.
Discussion

The current study sought to examine the feasibility and psychometric properties of a novel
online tool (the Social Network analysis Perceived Social Support - SNaPSS) designed to measure
structural and functional components of social networks among autistic as well as TD students
making the transition to university. Firstly, autistic students were able to complete the tool. Their
feedback indicated that the tool was clear in its format, use of language, and relevance of items to the
different areas related to academic, daily living, and socialization in relation to transition to
university, thus indicating the SNaPSS showed good face validity. Based on participants’ verbal and
written feedback, two changes were made to the questions included in the questionnaire. First, a

guestion about whether the student has taken a gap year before entering university was added.
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Second, questions that separately assessed students’ perceived anxiety, stress, and depressed/low
mood were combined into a single question that asked about general distress (e.g., anxiety, stress, and
depressed/low mood) across academic, daily living, and socialization areas. Combining into a single
guestion will help to reduce both the repetitiveness of the tool, and also help shorten completion time
for future research.

Secondly, the tool effectively captured diverse accounts of social networks in terms of
structural and functional aspects across this group of autistic students, which can be both quantified
and visualized graphically using ecomaps. The graphical representations of networks based on
students’ self-reports clearly demonstrate the range of complexity and also individual differences in
the network composition when broken down by family, friends, and other network members. Using
graphical representations to capture changes in social network structure may be especially helpful to
summarize and reflect on the dynamic social environment that the student is embedded in at
university. Identifying changes in network structure in relation to both size and density may help
outline the strengths of social relationships within a social network, and to differentiate between
individuals that may be more pivotal or more peripheral in both sustaining connections within the
social network structure, and also for providing social support.

Taken together the findings from both SNS and PSS, participants in the feasibility study were
able to utilize the novel online tool to help generate an overview of both the structural and functional
social network that they perceive to be important to them, and have found the tool to be able to
successfully capture a wide range of academic, daily living, and socialization issues during transition
to university.

Furthermore, the convergent validity study also gave rise to three key findings. First, both
autistic and TD students showed a high positive correlation between social anxiety and perceived
distress frequency across academic, daily living, and social domains on the SNaPSS. The breadth of
influence that social anxiety had on students’ perceived distress beyond that of the social domain
highlights the importance of socialization underlying all aspects of university life. The current
findings may not be too surprising in the context of previous research findings, which have shown

that students who perceived higher levels of social and emotional support from peers at university
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experienced better transition outcomes overall at university, and also better mental health (Swenson et
al., 2008). Therefore, having the confidence to socialize with others and make new friends at
university might not only help alleviate some of the socialization distress, but also help an individual
access broader support in academic and daily living areas, thus supporting a better overall transition.
It might therefore be helpful for all students, regardless of having autism, to receive some support to
recognize, manage, and overcome social anxiety at the start of the academic year, which might in turn
help elicit more widespread positive changes in other non-social aspects of the students’ lives.

Second, for SNS, whereas social network size was associated with level of autistic-like traits
in TD students, the same pattern was not observed for autistic students. One potential explanation
may be that given the AQ offers a broader account of both behavioral and social traits associated with
autism, it was more sensitive to detect a broader range of autistic-like traits in the TD student group,
and thus the greater variations in AQ scores may have been more sensitive to variations in SNS size.
In contrast, the range of AQ scores was much narrower in the small autistic sample, and the smaller
individual variance may have reduced statistical power to detect the differences in social network
size. Future studies can further evaluate the relationship between autism symptom severity and SNS
by using a larger sample of autistic students, and measure autism symptom severity using a variety of
clinician, parent, and self-reports to further capture individual variances in autism severity.

Third, the degree of support provided by family and friends as measured by the SNaPSS
demonstrated good convergent validity with the MSPSS, another well-validated measure of perceived
social support. Some differences were observed in the properties of SNaPSS in this respect between
TD and autistic students. There was good convergence between the measures across family and
friends’ support as reported by TD students, but only in the friend domain for autistic students. One
potential factor that could have caused this discrepancy is that the traditional measures of PSS such as
MSPSS place a stronger emphasis on availability of emotional support, rather than more practical
aspects of support such as information seeking/daily living (an emphasis of the SNaPSS). Therefore,
it may be that for TD students, there is some degree of conflation between reporting the practical and
emotional side of PSS from family and friends. TD students may be more likely to turn to the same

social contacts both instrumental and emotional support, and instrumental support provided by others
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may also be perceived to carry some emotional salience. In contrast, this conflation between reporting
practical instrumental support and emotional support may be less common amongst autistic students
in their self-report. Differences in convergence between SNaPSS and MSPSS for autistic and TD
students may therefore be partially due to differences in reporting style. Using a larger sample of
autistic students in the future and focusing on the differences in factual recall of instrumental versus
emotional support between autistic and TD students can help further assess factors underlying the
differences in convergent validity observed in the current study.

It is important to note that the SNaPSS is developed as a self-report measure, though the use
of self-reports in autistic population is often a topic of debate, as some autistic individuals might
experience difficulties in introspection as well as emotion recognition, which might influence their
ability to consciously report their own experiences (Ben Shalom et al., 2006; Bird et al., 2010;
Mazefsky, Kao, & Oswald, 2011). Some research studies have also found little convergence between
autistic individuals’ self- reports of psychological symptoms when compared to parental or clinician
report, further challenging whether self-reports are equally valid and accurate in autism research
(Mazefsky et al., 2011).

However, one recent systematic review investigating the transition experience of autistic
students to university found that the majority of research on recommendations for transition plans and
interventions have been theoretically based, with few studies concentrating on the autistic students’
subjective experience of the transition process (Gelbar et al., 2014). The authors highlighted the
importance for future research to directly assess the subjective experiences of autistic students at
university, and to utilize self-reports of first-hand experiences to better inform evidence-based
practice for helping autistic students transitioning to university (Gelbar et al., 2014).

The transitional changes in both SNS and PSS is a subjective and unique experience for each
individual, and the current novel online tool SNaPSS therefore provides a structured way for autistic
students to report their own personal perception of both their structural and functional social network
that they consider to be most important to them. This is especially important as the young person
grows older and faces transitional changes such as going to university, as the social changes they are

experiencing are unique to that young person, and there may not be a single “other” person who is

107



able to give a holistic perspective as to what the social world of that young person is like across
multiple contexts (e.g., home, school, university, work etc). For example, a family member may only
be able to report on how frequently the young person is in contact with family members only, but may
be unable to accurately comment on the people that the young person is in contact with at university,
or at his/her job. Such limited scope for any single “other” network member to report on the young
person’s social world might only provide a very skewed or inaccurate representation of the overall
social network of the young person in question. Furthermore, given that the SNaPSS focuses on the
young person’s perception of their personal SNS and PSS, it may be difficult for others to accurately
report on what they believe to be what the young person perceives their social world to be, and which
people the young person considers to be closest to him/her. Although an other-user version of
SNaPSS may enable a specific network member perceived to be closed to the younger person to
provide validation for a single domain of an individual’s social network and perception of support
provided by that domain only (such as family, school, university, or work etc), this would be of
limited utility in respect of the measurement tool as a whole to capture an individual’s holistic social
world. Therefore, although the use of self-report may suffer from reporting bias as a limitation, in the
case of transitioning to university or adulthood, the nature of using self-report for the purpose of
SNaPSS is both necessary and essential.

Providing insight into autistic students’ perception of support from various social network
members can be particularly informative for university stakeholders to adopt a more holistic and
systemic perspective when formulating transition plans. The current tool (SNaPSS) can therefore help
stakeholders monitor how best to integrate different social resources such as family, peers, and
university staff to ensure both a continuation of support during transition to university, and that each
type of social network member can provide more specialized and efficient support to meet students’
needs.

Limitations

It is also important to consider some limitations of the current study. Although the current

study found good feasibility and face validity of the SNaPSS as a novel tool to measure SNS and PSS

amongst autistic students, convergent validity for PSS and SNS is somewhat inconsistent across TD
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and autistic students. Future research can use a larger sample of autistic students to further assess
whether there are differences in reporting emotional and instrumental PSS between autistic and TD
students, as well as conducting further analysis into the types of social communication deficits
experienced by autistic students that have the most significant impact on their SNS when compared to
TD students.

Furthermore, the current feasibility and convergent validity studies are both cross-sectional
and only used a small sample (n=10, 28 respectively) of autistic students either prior to, or at the start
of their transition to university. This is a limitation for two main reasons. First, it is unclear whether
the SNaPSS may be sensitive to detect changes in SNS and PSS over time, as students transition
through their first year of university life. A more longitudinal design that uses the SNaPSS to monitor
student transition over time may help assess SNaPSS’s sensitivity to change, which is important as a
tool that assesses the dynamic social network and perceived social support structure. Second, despite
the clear diagnostic criteria set out for autism in the DSM-5, it is a highly heterogeneous condition,
especially in terms of sex-related differences in behavioral presentation (Dean, Harwood, & Kasari,
2017), as well as many co-occurring mental and physical health issues experienced by many autistic
individuals. Therefore, the generalizability of current findings based on a small sample of autistic
students is rather limited, and future studies should seek to replicate current findings using a larger
and more diverse sample of autistic students at university.

Future Research

Future studies should seek to adopt a longitudinal design over the first year of university life
to help monitor changes in both SNS and PSS during the transition process. This would better assess
whether changes in either SNS and/or PSS observed may be associated with university transition
outcomes in either student group. Characterizing differences in how changes in SNS and PSS can
influence transition outcomes can help university stakeholders design more tailored interventions to
better support each student group during their university transition, further enhancing students’
university experience.

The current SNaPSS is a novel online tool that uses ecomap structure to capture both

quantitatively and qualitatively the unique SNS and PSS from network members that an individual
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perceives to be close to them. Although the current format of SNaPSS focuses on students’ social
relationships throughout the transition to traditional college attendance, the measure could also be
adapted for autistic students who are making the transition to post-secondary education delivered via
distance learning or online attendance. This would involve asking students to consider online and
offline social contacts separately when completing the social network structure section of the
SNaPSS, participants can then explicitly state which social network members they have concluded are
online only, offline only, or both. This would enable the construction of different types of ecomaps
depending on the researcher’s interest based on format of or medium used for social interactions.

Next, although the current SNaPSS tool focuses on using a self-report tool to highlight an
individual’s perception of their personal social world, one potential future direction is to evaluate
whether the development of an other-user version of SNaPSS may be more useful for use with
younger population (such as autistic school-age children) or with individuals with intellectual
disability, who might be unable to accurately generate self-report of their overall social network, and
need to rely on adults who are working closely with them to help report their social network structure
and perceived social support.

Beyond the focus for examining areas associated with transition to university per se, the tool
can be adapted for use with other populations, and examine other areas of support both during other
important life transitions, such as school, employment, and aging, but also may be helpful as a way to
routinely monitor an individual’s closest social world. The structure and format of questions included
in the SNaPSS can serve as a framework for measuring SNS and PSS more broadly, and future
research can adapt the tool for use beyond the current university student population and assess the
broader face validity of the SNaPSS across multiple settings.
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Post Chapter Three Commentary

Following on from limited research tools that simultaneously assess changes in both structural
and functional components of one’s social network identified from the systematic review in Chapter
Two, Chapter Three aimed to develop, pilot, and assess the feasibility of a novel tool to examine
individual differences in Social Network and Perceived Social Support (SNaPSS) for students
transitioning to university.

The findings from Chapter Three indicate that SNaPSS is a feasible tool that is easy to
understand and complete by both autistic and typically developing students. SNaPSS provided good
face and convergent validity when compared against other measures of support, autistic traits, and
social anxiety. Given that data from the autism and typically developing group were analysed
separately, and that the autism sample was largely pre-university transition and were younger
compared to the typically developing students being first-year university students, caution must be
taken when inferring any potential between-group differences. In other words, the current study only
allowed potential exploration of the relationship between social network structure, perceived social
support, social anxiety and autistic traits within each student group, rather than between group
comparisons. In order to make meaningful between-group comparisons, it is important to take into
consideration any potential baseline characteristics and demographic factors that might influence
students’ structural and functional social network, when measures are taken for both groups of
students at the same point in time during the transition to university process. Chapter Four adopted the
approach of group-matched design to explore potential between-group differences in autistic and
typically developing students’ social networks during the first two weeks of transitioning to first year

of university.
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Chapter Four

Differences in anxieties and social networks in a group matched sample of autistic and typically

developing students transitioning to university

Chapter Rationale

Following on from Chapter Three which established Social Network and Perceived Social
Support (SNaPSS) as a feasible tool to simultaneously measure both structural and functional
components of social networks during transition to university with good face and convergent validity,
Chapter Four seeks to explore potential between-group differences in autistic and typically developing
students’ social networks during the first two weeks of transitioning to first year of university using a
cross-sectional group-matched study design. Although previous research shown in Chapter One
highlighted that transitioning to university can be a particularly challenging time for autistic students,
it is unclear to what extent such worries and anxieties surrounding transition to university may be
experienced by all students equally, compared to affecting autistic students more specifically.

Autistic students are thought to have greater social communication difficulties and mental
health difficulties, such as anxiety compared to their typically developing peers at university (Adreon
& Durocher, 2007; Jackson, Hart, Brown, et al., 2018), which may in turn have negative impact on
their social network structure and ability to access the right types of support they need through their
social network members when transitioning to university. However, such transition difficulties may
not be unique to autistic students, but also shared amongst typically developing students who may
score more highly on autistic traits and/or experience high levels of social anxiety. Chapter Four
aimed to better understand to what extent differences in students’ perception of their transition to
university experience, the structure and function of students’ social network when transitioning to
university are related to having an autism diagnosis per se, or when levels of autistic traits and/or

social anxiety are perceived to fall on a continuous spectrum.
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Lay Abstract
Transitioning to university can be anxiety-provoking for all students. The academic, daily living, and
social difficulties can become magnified for autistic students when considered alongside the social
difficulties associated with autism, as well as higher levels of co-occurring social anxiety. Although
previous studies report poor transition outcomes and retention rates for autistic students, it is unclear
whether: 1) the academic, daily living, and socialisation difficulties reported are unique to autistic
students; 2) whether there are differences in students’ social networks at university, as well as their
perceived level of support provided by network members; and 3) to what extent these difficulties may
be accounted for by social anxiety found in both autistic and typically developing students when
transitioning to university. This study compared a group of autistic students transitioning to university
against a group of typically developing (TD) students who are similar in age, sex, academic
performance prior to starting university, and subject of study at university. Autistic students were
found to be more socially anxious, and more worried about different aspects of university life.
Autistic students had a statistically smaller social network compared to TD students, though both
groups perceived similar levels of support from their social networks. Higher levels of social anxiety
common to both groups, rather than autistic traits, was associated with greater distress in daily living
and socialisation at university. University stakeholders may consider providing more psychoeducation
and support around social anxiety for both autistic and TD students transitioning to university, to

improve transition outcomes for all students.

Keywords: Autism Spectrum Disorder, Social Network, Perceived Social Support, university,

college, social anxiety

121



Abstract
Transitioning to university can be anxiety-provoking for all students. The relationship between social
anxiety, autistic traits, and students’ social network structure, and perceived support is poorly
understood. The current study used a group matched design where autistic students (n = 28) and
typically developing (TD) students (n = 28) were matched on sex, age (17-19 years), ethnicity, pre-
university academic performance, and degree subject at university. Autistic students reported greater
transition to university worries, and a smaller social network size compared to TD students, though
perceived similar levels of support from their social networks. Higher levels of social anxiety
common to both groups, and not autistic traits, was associated with greater distress in daily living and

socialisation at university. Broader clinical and practical implications of findings are discussed.

Keywords: Autism Spectrum Disorder, Social Network, Perceived Social Support, university,

college, social anxiety
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Differences in anxieties and social networks in a group matched sample of autistic and typically

developing students transitioning to university

Transitioning to university can be a challenging time for all students, as they face increased
academic demands, the need to develop relationships in a more complex social scene, and learning to
live independently away from home (Compas et al., 1986; Fisher & Hood, 1987; Lei et al., 2018). The
retention rate, academic achievement, and graduation prospects following university for many

autistic® students can be especially poor when compared to their typically developing (TD) peers, as

well as students with other forms of disability (Gobbo & Shmulsky, 2013; Lucas & James, 2018;
Sanford et al., 2011). Transitioning to university can also have a negative impact on autistic students’
mental wellbeing (Jackson, Hart, Brown, et al., 2018; Jackson, Hart, & Volkmar, 2018), with many
experiencing symptoms of anxiety (71%), depression (47%), feelings of loneliness (53%) (Gelbar et
al., 2014), as well as greater worries associated with the social, academic, and daily living aspects of
university life (Lambe et al., 2018; Lei et al., 2018).

However, previous studies focusing on autistic students transitioning to university often did
not include a well-matched TD control group. It is difficult to conclude to what extent the challenges
reported by autistic students are uniquely and specifically related to their levels of autism, rather than
other factors. For example, students studying different degree subjects might experience different
academic pressures, and their ability to cope may be related to their academic ability prior to entering
higher education, regardless of whether or not they have an autism diagnosis. Similarly, autistic and
TD students who experience high levels of social anxiety might find it especially challenging to make
new social network connections and access social resources at university, suggesting there may be
other common underlying factors that might contribute towards one’s perception of university

experience beyond having an autism diagnosis. Understanding the similarities and differences in the

3 A study conducted by Kenny et al. (2016) exploring what terminology and language are used to described
autism found that stakeholders and members of the autistic and autism community preferred to use identity-first
language (i.e., autistic individual), rather than person-first language (i.e., individual with autism). This paper
will use identity-first language as preferred by the autistic and autism community when referring to autistic
students and young people.
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relationship between autistic traits, social anxiety, and students’ worries and their social networks
amongst autistic and TD students might thus help stakeholders to better understand the unique
vulnerabilities present in each group, and to better tailor transition to university support addressing
students’ needs.

Social Network and Perceived Social Support at University

Social support from family and friends can buffer against some of the stresses associated with
the transition and social adaptation to university life, and lead to better wellbeing (Hirsch & Barton,
2011; Verger et al., 2009). An efficient way to capture one’s access to support from people is via
social network analysis (Scott, 2017). Social network analysis examines both the structural and
functional components of one’s social network. Social Network Structure (SNS) includes a range of
guantifiable metrics such as size (how many people an individual is in contact with and consider close
to them), density (to what extent do different network members know and are in contact with each
other), and network composition (relative percentage of family, friends, and other network members).
In contrast, the functional component of social networks measures an individual’s ability to access
different types of tangible, informational, practical, as well as personal emotional support from
different network members, and the perceived availability of support available to them (i.e., perceived
social support (PSS)) (Cohen & Wills, 1985; Roohafza et al., 2014).

For TD students transitioning to first year of university, previous studies have found that
higher levels of PSS from parents, professors and academic staff, and peers are associated with both
better university transition outcomes and mental health (Azmitia et al., 2013; Friedlander et al., 2007,
Swenson et al., 2008). The types of support provided by family and friends was also reported to
change over time, as family members provided more informational and emotional support to students,
and peers provided more tangible, practical, and social support (Azmitia et al., 2013; Friedlander et
al., 2007). TD students also reported an increase in the number of same aged peers within their social
network who provided greater support compared to family members, and professors/lecturers during
transition (Hays & Oxley, 1986).

There has been little research into the nature and impact of changes in SNS and PSS amongst

autistic students during transition to university. Although many autistic students recognise the
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importance and necessity of establishing social relationships at university, particularly for academic
studies such as in the context of working on group projects (Van Hees et al., 2015), over 75% of
autistic students struggle to adapt to the new social environment (Jackson, Hart, Brown, et al., 2018).
Whereas TD students begin to rely on their peers for greater functional support over the course of
development (Lee & Goldstein, 2016), autistic students are often less likely to seek support from
others, especially same aged peers, and also report perceiving lower levels of social support overall
(Lasgaard et al., 2010). Many autistic students often continue to perceive their parents as the main
source of support at university, ranging from providing social and emotional guidance, to advocating
for academic support and helping with many daily living tasks (Elias et al., 2019; Fleischer, 2012;
Mitchell & Beresford, 2014). A recent small case study involving ten autistic students in higher
education also found that autistic students rated their professors to provide greater instrumental
support compared to their family and friends, and were perceived to be important in supporting their
academic success at university (LeGary, 2017). However, to date, there is a lack of direct
comparisons between a well-matched group of TD and autistic students to help identify similarities
and differences in both their SNS and PSS during transition to university.
Social Anxiety at University

Despite clear delineation of Autism Spectrum Disorder (ASD) as being characterised by
having social communication difficulties, and a restricted and repetitive pattern of interests, activities
and behaviours (American Psychiatric Association, 2013), autism is a highly heterogeneous condition.
Recent systematic reviews and meta-analyses have found that amongst autistic adults, the prevalence
for current and lifetime co-occurrence of anxiety disorders ranges between 27% to 42% (Hollocks et
al., 2019), and social anxiety disorder is one of the most frequently reported anxiety disorders in this
population (Lugo-Marin et al., 2019). One study (White et al., 2012) found that both social anxiety
and autism symptom severity have some construct overlap, and both can manifest as avoidance of
social situations and social withdrawal, however the underlying mechanisms are distinct. Social
anxiety is distinguished by social evaluative concerns and interaction-based anxiety whereas social
cognition in autism is characterised by differences in respect of making inferences about the mental

states of others, particularly in dynamic and complex social interactions. Therefore, the high rates of
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co-occurring social anxiety amongst autistic students might place additional stress on students’ ability

to adapt to the social environment at university. Poor social adaptation can also have a negative

impact on students’ academic studies and daily living experience at university, as autistic students
often find group tasks very distressing and difficult to navigate, therefore adding further distress to

their academic studies (LeGary, 2017).

Similarly, research has shown that the prevalence rate of social anxiety in TD university
students (19-23%) (Beidel, Turner, Stanley, & Dancu, 1989; Strahan & Conger, 1998; Strahan, 2003)
is also higher than that found in the general adolescent population (5-15%) (Ollendick & Hirshfeld-
Becker, 2002), thus suggesting that high rates of social anxiety might be commonly seen in both TD
and autistic students at university. Higher rates of social anxiety in TD students has also been
associated with poorer academic adjustment, and some researchers have suggested one underlying
mechanism may be failure to seek support when students experience high levels of social anxiety at
university (Arjanggi & Kusumaningsih, 2016; Brook & Willoughby, 2015; Zukerman et al., 2019).
Therefore, beyond the need to directly compare and contrast between perceived worries associated
with transitioning to university, SNS, and PSS amongst both autistic and TD students, there is a need
to consider to what extent these differences may be associated with symptoms of social anxiety,
beyond that of an autism diagnosis.

The Current Study
The current study used a group matched control design, matching TD and autistic students on a
range of demographic variables that include measures of their pre-university academic performance,
as well as chosen degree subject, to enable a more direct comparison to be drawn between TD and
autistic students who have the same academic ability and facing similar levels of academic and social
demands as they transition to university life. The current study had three objectives:

1. Investigate any differences between TD and autistic students in the types of worries and perceived
distress when faced with different aspects of university life, such as academic, daily living, and
socialisation challenges.

2. Investigate any differences in SNS and PSS between TD and autistic students during their

transition to university.
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3. Investigate similarities and differences in how levels of autistic traits and social anxiety may
account for any differences between TD and autistic students in SNS, PSS, and worries about
university (as identified in objectives 1 and 2).

Methodology
Participants
All participants in the current study were first-year university students recruited for a larger
longitudinal study investigating changes in SNS and PSS and university transition outcomes. See

Table 1 for student demographic information. Recruitment channels included advertisements on

campus, social media, and during induction lectures during the first week of starting university. All

students were aged between 17-19 years and completed all measures online via Qualtrics during the
first two weeks of starting first semester of first year at university. Students were entered into a prize
draw of two £560 Amazon gift card upon completing the guestionnaire session. The online measures
asked students to disclose if they had an autism diagnosis from a clinical professional, or any other
developmental condition, physical or mental health conditions. All 28 autistic students confirmed an
autism diagnosis made by a clinical professional (i.e., not self-diagnosed) prior to joining the study.

Students confirmed the disclosure of their autism diagnosis with the university disability team,

through whom students access a range of support on campus, by showing official diagnostic letters

from clinical professionals. The mean score on the Autism Quotient-28 (AQ-28) for the autistic
students was 83.07, and with an exception of two students who scored 59 and 64, all students’ scores
met the suggested clinical cut-off score of 65 (Hoekstra et al., 2011). Six autistic students (21%) also
reported having at least one other co-occurring condition. Autism diagnostic information and co-

occurring conditions are reported in Table 1.
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Table 1

Student demographic information.

TD (n =28) ASD (n = 28)
M (SD) Range M (SD) Range
Age (years) 18.39 (0.50) 18-19 18.32 (0.48) 18-19
Sex (n; M:F) 15; 13 - 14; 14 -
Autism Diagnosis Info - - (n) (%)
Asperger’s - - 17 60.71
ASD - - 10 35.71
PDD-NOS - - 1 3.57
Co-Occurring Condition - - (n) (%)
Anxiety - - 3 10.71
Depression - - 3 10.71
ADHD - - 1 3.57
Sensory processing disorder - - 1 3.57
Dyspraxia - - 1 3.57
Ethnicity (n) (%) (n) (%)
White 22 78.60 26 92.90
Asian 3 10.80 2 7.10
Black 1 3.60 - -
Mixed/Other 2 7.10 - -
Degree/Faculty (n) (%) (n) (%)
Science 14 50 11 39.30
Technology - - 2 7.10
Engineering 1 3.6 1 3.60
Mathematics 1 3.6 1 3.60
Humanities/Arts 4 14.3 6 21.40
Social Sciences 8 28.6 7 25.00
A-Level avg? 4.39 (0.66) 3-6 4.36 (0.92) 25-6
AQ-28 Total? 64.54 (9.50)* 43 - 86 83.07 (10.59)* 59 —
104
SAS-A Total® 57.71 (13.28)* 33-94 70.21 (12.61)*  46-89

Notes. TD = Typically Developing; ASD = Autism Spectrum Disorder; PDD-NOS = Pervasive
Developmental Disorder — Not Otherwise Specified; ADHD = Attention Deficit Hyperactivity
Disorder; AQ-28 = Autism Quotient -28; SAS-A = Social Anxiety Scale for Adolescents; * p <.01.
!A-Level grades range from A* (6) to E (1), so average grade is between A and B. 2 Autism Quotient-
28 scale has a recommended cut-off of 65, above which additional diagnostic support is

recommended. ® Social Anxiety Scale for Adolescents has a clinical cut-off of 50.
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For TD students, all students included in the TD group did not report any current or former
diagnosis of mental, physical, or developmental medical conditions. For each autistic student, a TD
student who was best matched on age, sex, ethnicity, pre-university academic achievements (average
A-Level grade), and degree of study at university was selected from a larger pool of students as a
direct comparison. For TD students, the mean AQ-28 score was 64.54, which is somewhat higher than
the previously reported control samples of 56-59.73 (Hoekstra et al., 2011). The current sample had
more TD students who studied science, engineering, and mathematics (57.2%), and their higher AQ-
28 scores are concordant with previous findings showing that higher AQ scores are found in those
who pursue studies in STEM subjects (Ruzich et al., 2015). Overall, 28 autistic and 28 TD students
were included in the current study.

Ethical approval

The study was approved by the University’s departmental ethics committee and is in line with
the Declaration of Helsinki as revised in 2000. All participants provided written informed consent
prior to participating in the research study.

Measures
Demographics. All participants completed a basic demographic questionnaire, which

enquired the students’ age, biological sex, ethnicity, pre-university qualification (A-Level* or

equivalent), and degree subject studied at university.

Transition to University Questionnaire (TUQ; Lambe et al., 2018). TUQ is a 26-item self-
report questionnaire that focuses on a range of concerns and worries that students face when
transitioning to university. Each statement is rated on a 5-point Likert scale, with students rating

whether they ‘strongly agree (5)’ to ‘strongly disagree (1)’ with the statement. Worries that received a

4 In the UK, students select 3-5 subjects to study for the last 2 years of high school education (aged 16-18
years), known as A-Levels. Students complete exams for each chosen subject at the end of the 2 years of high
school education, prior to graduation. Universities make either conditional offers to students based on their
expected A-Level results, or unconditional offers if A-Level results are already achieved and are satisfactory for
entry standard. The conditional offers will clearly state the specific grades that students will need to achieve in
their A-Level subjects in order to guarantee entry to that university for a specific degree of study. Therefore,
students studying the same degree across different universities tend to have studied similar subjects at A-Level
as per degree requirement, though the actual grade requirements for those subjects might vary depending on the
academic ranking of the university.
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score of >3 (neither agree nor disagree) are considered to be endorsed by the student as a concern
associated with transitioning to university. Both total and subscale scores of the TUQ (Lei et al.,
2018) are assessed in the current study, with higher scores indicating greater level of worries
associated with transitioning to university. See Supplementary Material for more details on measure
development.

Social Network and Perceived Social Support (SNaPSS; Lei, Ashwin, Brosnan, &
Russell, 2019). The SNaPSS is a novel online tool that measures students’ SNS (network size,
density, and composition), as well as perceived distress frequency, and PSS from their network
members across a range of academic, daily living, and socialisation areas. Each area contains a list of
five items that are derived from literature describing the types of challenges that autistic students face
when transitioning to university (Adreon & Durocher, 2007; Anderson et al., 2017). Detailed
description of the SNaPSS development and validation can be found in Lei et al. (2019), and
Supplementary Material.

Autism Quotient-28 (AQ-28; Hoekstra et al., 2011). The AQ-28 is an abridged version of
the full self-report measure Autism Quotient (50 items). The AQ-28 contains 28 statements that refer
to various social and behaviours associated with autistic traits. Each statement is rated on a four-point
Likert scale from 1 (Definitely Agree) to 4 (Definitely Disagree). The AQ-28 is scored between 28
and 72, and a cut-off score of 65 is the threshold above which further assistance with seeking ASD
diagnosis is recommended. The cut-off score has good sensitivity (.97) and specificity (.82). The AQ-
28 also has good internal consistency (Cronbach’s alpha = .77-.86). The AQ-28 is used in the current
study to provide a comparable measure of level of autistic traits/autism symptom severity across both
TD and autistic students.

Social Anxiety Scale for Adolescents (SAS-A; La Greca, Ingles, Lai, & Marzo, 2015).
The SAS-A isa 22 item (18 items plus 4 filler items) self-report measure of symptoms of social
anxiety amongst adolescents. The SAS-A is broken down into three subscales that assess fear of
negative evaluation (8 items), social avoidance and distress in social situations (6 items), and
generalised social avoidance and distress (4 items), and is scored between 18 and 90. SAS-A has good

internal consistency (Cronbach’s alpha = .77- .92), good concurrent validity with other social phobia
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measures, good discriminant validity, and good test-re-test reliability. A score at or above 50 is used

for identifying clinically significant levels of social anxiety in both male and female adolescents.

Data Analyses
All analyses were conducted using SPSS version 25 (IBM SPSS Statistics, 2016), and SNS

analyses are conducted using Gephi 2 (Bastian et al., 2009). Where appropriate, Bonferroni was used

to correct for multiple comparisons, and post-hoc power calculations were conducted using G*Power.

We conducted data analyses in six steps to examine the following differences between TD and autistic

students:

1) Independent samples T-test tested for differences in age, pre-university qualifications, SAS-A and
AQ-28 total scores, and chi-squared test examined differences in sex, ethnicity, and subject
degree studied. We expected there to be no significant group differences on demographic factors
due to careful group matching, except that autistic students will have a higher level of autistic
traits on AQ-28.

2) Independent samples T-tests tested for differences in worries associated with transitioning to
university (TUQ).

3) A 2 (diagnostic group) x 3 (area) mixed factorial ANOVA tested for differences in perceived
distress frequency across academic, daily living, and socialisation areas (SNaPSS).

4) For SNS (SNaPSS): independent samples T-tests first tested for differences in both network size
and density. Next, a 2 (diagnostic group) x 3 (network member category) mixed factorial
ANOVA assessed differences in network composition (i.e., relative percentages of family,
friends, and other network members).

5) For PSS (SNaPSS): two separate 2 (diagnostic group) x 3 (network member category) mixed
factorial ANOVAS assessed for differences in both perceived frequency and quality of overall
support provided by family, friends, and other network members.

6) Exploratory Pearson’s correlations evaluated the extent to which level of autistic traits and/or
social anxiety may be associated with differences observed in TUQ, perceived frequency of
distress, SNS, or PSS. Only factors that showed statistically significant difference between TD

and autistic students from steps two to five were included in step six.
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Given the relatively small sample size, we also calculated effect sizes in addition to statistical
significance for tests performed, which helped inform the interpretation of results. Effect sizes were
interpreted based on Cohen (1988) and noted below. For Cohen’s d, the values of 0.2, 0.5, and 0.8 are
interpreted as small, medium, and large sizes respectively (Cohen, 1988). For Cohen’s f, the values of
0.1, 0.25, and 0.4 are interpreted as small, medium, and large effect sizes respectively. For Chi-
Squared tests, either ¢ or Cramer’s V are calculated for effect size and interpreted below.

Results
Participant Demographics

Participant demographics are shown in Table 1. Consistent with group-matching approach, no
significant differences were found in age (t(54) = .55, p =.585, Cohen’s d = 0.14), sex (* (1) =.07, p
=.789, ¢ = 0.04 (medium)), pre-university qualifications (average A-Level results) (t(54) = .16, p =
.87, Cohen’s d = .04), ethnicity (#? (8) = 8.35, p = .40, Cramer’s V = 0.39 (medium)), nor degree
pursued at university (y* (6) = 4.43, p =.619, Cramer’s V = 0.28 (medium)) were found across TD
and autistic students, showing that the two samples were carefully matched across all demographic
variables. Compared to autistic students, TD students had both lower levels of autistic traits (t(54) = -
6.90, p < .001, Cohen’s d = 1.84), and lower levels of social anxiety (t(54) = -3.61, p <.001, Cohen’s
d =0.97).

Transition to University Worries (TUQ)

Differences in TUQ scores are shown in Table 2. Compared to TD students, autistic students
endorsed a greater number of worries associated with transitioning to university, as well as higher
total worry score (p < .001 for both). When examining the individual subscale scores of the TUQ,
autistic students reported greater worries regarding social aspects of university life when compared to
TD students, including both the micro and macro social world, as well as leaving home (p < .01).

Effect sizes as shown by Cohen’s d are medium to large.
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Table 2.

Students’ worries associated with transitioning to university.

TD (n=28) ASD (n=28) TDvs. ASD p Cohen’sd Power
M (SD) M (SD) t (54) value

Total Worry Scoret! 86.14 (11.15)  102.11 (13.45) -4.83 <.001* 1.29 1.00
Number of worries 13.11 (4.69) 18.39 (4.33) -4.38 <.001* 1.17 0.99
endorsed?

1. Micro Social World 3.38 (0.88) 4.37 (0.68) -.470 <.001* 1.26 1.00
2. Support 3.46 (0.62) 3.86 (0.64) -2.22 .031 0.63 0.64
3. Macro Social World 3.13(0.64) 3.76 (0.89) -3.03 .004* 0.81 0.85
4. Leaving home 3.20 (0.64) 3.80 (0.67) -3.43 .001* 0.92 0.92
5. Academic challenges 3.73(0.81) 4.14 (0.85) -1.88 .066 0.49 0.44
6. Daily living challenges 3.06 (0.82) 3.63(0.81) -2.62 .011 0.70 0.73
7. Time management 3.64 (0.89) 4.29 (0.96) -2.60 .012 0.70 0.73

Notes. TD = Typically Developing; ASD = Autism Spectrum Disorder; * p < .007 (Bonferroni
adjusted alpha level). 'Total worry score is the sum score of all worry ratings listed in the Transition
to University Questionnaire, scored between 25 and 125. 2Number of worries endorsed is the total
number of worries where participants rated agree or strongly agree with, scored between 0 and 25.
Perceived Frequency of Distress

The mean, standard deviation, and range of scores on perceived frequency of distress across
academic, daily living, and socialisation areas as rated by both TD and autistic students are shown in
Table 3. A main effect of diagnostic group was observed (F (1, 54) = 12.74, Partial eta squared =
0.19, p=.001, power = 0.95, Cohen’s f = 0.48). Post-hoc pairwise comparison analysis found that
autistic students perceived higher frequency of distress overall than TD students (p =.001; 95% ClI
[1.61, 5.75], Cohen’s d = 0.95). No main effect was observed for area of distress (F (2, 108) = 1.10,
Partial eta squared = 0.02, p = .337, power = 0.95, Cohen’s f = 0.53), nor area x group (F(2, 108) =

0.15, Partial eta squared = 0.03, p=0.861, power = 0.95, Cohen’s f = 18).
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Table 3

Students’ perceived distress frequency across academic, daily living, and socialisation areas,

and social network structure.

TD (n =28) ASD (n =28)
M (SD) Range M (SD) Range
Perceived Distress Freq*
Academic 4.82 (3.71) 0-13 8.39 (4.57) 0-16
Daily living 5.07 (3.31) 0-12 8.46 (5.31) 0-18
Socialisation 5.46 (4.93) 0-18 9.54 (6.10) 0-20
Social Network Structure
Network Size? 12.79 (5.57) 5-20 8.25 (4.83) 0-20
Network Density? 0.36 (0.18) 011-1 0.35(0.21) 0-0.91
% Family 37.96 (20.59) 0-100 36.18 (23.49) 0-80
% Friends 58.38 (19.40) 0-100 44.68 (28.72) 0-100
% Other 2.11 (4.89) 0-15.38 9.41 (19.13) 0-81.82

Note. TD = Typically Developing; ASD = Autism Spectrum Disorder. *Perceived distress frequency
are rated between 0-20 for each of the three domains (academic, daily living, socialisation). 2 Network
size ranges from 0-20. 3 Network density ranges from 0-1. All measures are taken from Social
Network and Perceived Social Support (SNaPSS).
Social Network Structure

TD and autistic students both reported a wide range of SNS and some examples are shown in
Table 3 and Figure 1. Compared to autistic students, TD students had a significantly bigger social
network size (t (54) = 3.26, 95% CI [1.74, 7.33], p = .002, Cohen’s d = 0.87), though no differences in
social network density were found (t(54) = 0.31, 95% CI [1.74, 7.33], p = .755, Cohen’s d = 0.05).
For network composition, a main effect of network member type was found (F(2, 108) = 52.55,
Partial eta squared = 0.49, p <.001, power = 0.96, Cohen’s f = 0.98). Post-hoc pairwise comparisons
found that across both TD and autistic students, social networks consisted of a greater percentage of
friends than both family members (p = .03, 95% CI [1.08, 27.83], Cohen’s d = 0.62), and other
network members (p <.001, 95% CI [35.00, 56.54], Cohen’s d = 2.29). “Other” network members
include teacher/lecturer, tutor, support worker, or any other members the student considers to be close
to and have been in contact with over the past 3 months but are not a family member or personal

friend. Social networks also consisted of a greater percentage of family members than other network
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members (p = 0.03, 95% CI [22.01, 40.62], Cohen’s d = 1.69). In contrast, no main effect of

diagnostic group on SNS was found (F(1, 54) = 2.67, Partial eta squared = 0.05, p = .108, power =

0.95, Cohen’s f = 0.23), nor network member x diagnostic group (F(2, 108) = 2.66, Partial eta squared

=0.05, p=.074, power = 0.95, Cohen’s f = 0.23), suggesting that the relative composition of social

networks did not differ across both student groups.

a) Small social networks

BUDF1

ASD student
Network size: 4
Netwaork densitv: 0.5

b) Large social networks

BURF2

TD student

BURF1
Network size: 6 ad
Network density: 0.4

ASD student
Network size: 18
Network density: 0.301
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TD student
Network size: 20
Network density: 0.463

Node size:
Correspond to degree of connections
of each individual.

Node colour:
Correspond to perceived similarity
between individual and self.

O Not at all

@ Below average

o Average

@ More than average
Very much

Figure 1. Sample of small and large social networks from TD and ASD students captured by SNaPSS.
Note. BU = Before University; SU = Since University; Bro = Brother; Sis = Sister; Gpt =

Grandparent; F = Friend; O = Other; SO = Significant Other.
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Perceived Social Support

Measures of perceived social support are shown in Table 4. For overall levels of support
frequency, a main effect of network member was found (F (2, 108) = 33.96, Partial eta squared =
0.39, p <.001, power = 0.95, Cohen’s f = 0.80). Post-hoc pairwise comparisons found that across both
TD and autistic students, family members were perceived to have provided more frequent overall
support than both friends (p = .009, 95% CI [0.40, 3.60], Cohen’s d = 0.56), and other network
members (p < .001, 95% CT [3.18, 5.99], Cohen’s d = 1.53). Friends were also perceived to have
provided more frequent support than other network members (p < .001, 95% CI [1.50, 3.66], Cohen’s
d = 1.02). No main effect of diagnostic group on PSS quantity was found (F(1,54) = 0.34, Partial eta
squared = 0.01, p=.564, power = 0.95, Cohen’s f = 0.10), nor a network member x diagnostic group
interaction (F(2, 108) = 0.27, Partial eta squared = 0.01, p=.763, power = 0.95, Cohen’s f = 0.61).

For overall levels of support quality, a main effect of network member was found (F (2, 108)
= 33.49, Partial eta squared = 0.38, p <.001, power = 0.95, Cohen’s f = 0.78). Post-hoc pairwise
comparisons found that across both TD and autistic students, both family members (p <.001, 95% ClI
[4.31, 8.04], Cohen’s d = 1.48) and friends (p <.001, 95% CI [2.37, 5.87], Cohen’s d = 0.97) were
perceived to have provided better quality support than other network members. No main effect of
diagnostic group on PSS quality was found (F(1,54) = 1.51, Partial eta squared = 0.03, p = .224,
power = 0.95, Cohen’s f = 0.18), nor a network member x diagnostic group interaction (F(2, 108) =

1.34, Partial eta squared = 0.02, p = .265, power = 0.95, Cohen’s f = 0.14).
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Table 4

Students’ perceived social support from family, friends, and other network members across

academic, daily living, and socialisation areas.

a) Support frequency

TD (n =28) ASD (n =28)
M (SD) Range M (SD) Range

Family

Academic 1.41 (1.48) 0-5 0.93 (1.63) 0-5

Daily living 2.43 (1.36) 0-5 2.61 (1.71) 0-5

Socialisation 1.60 (1.47) 0-4 1.59 (1.75) 0-5

Total 5.44 (3.50) 0-115 5.13 (4.30) 0-15
Friends

Academic 0.96 (1.06) 0-3 0.91 (1.48) 0-5

Daily living 1.09 (1.07) 0-3 0.66 (1.09) 0-44

Socialisation 1.58 (1.41) 0-48 1.36 (1.51) 0-5

Total 3.63 (2.98) 0-10.55 2.93 (3.46) 0-133
Other

Academic 1.43 (0.52) 0-2 0.30 (0.74) 0-3

Daily living 0.29 (0.76) 0-3 0.33 (0.69) 0-2.33

Socialisation 0.21 (0.69) 0-3 0.13 (0.46) 0-2

Total 0.64 (1.50) 0-6 0.76 (1.66) 0-7

b) Support quality
TD (n =28) ASD (n =28)
M (SD) Range M (SD) Range

Family

Academic 2.35(2.08) 0-5 1.25 (1.97) 0-5

Daily living 3.46 (1.75) 0-5 3.45 (2.02) 0-5

Socialisation 2.63 (2.08) 0-5 2.15(2.19) 0-5

Total 8.44 (4.87) 0-15 6.84 (4.94) 0-15
Friends

Academic 2.06 (2.08) 0-5 1.36 (1.78) 0-45

Daily living 2.11(1.97) 0-5 1.43 (2.02) 0-5

Socialisation 2.32(1.91) 0-5 1.89 (1.94) 0-5

Total 6.50 (5.04) 0-135 4.68 (5.01) 0-133
Other

Academic 0.32 (1.19) 0-5 0.64 (1.56) 0-5

Daily living 0.55 (1.45) 0-5 0.79 (1.61) 0-5

Socialisation 0.36 (1.06) 0-4 0.27 (1.04) 0-5

Total 1.23 (2.98) 0-11 1.70 (3.55) 0-15

Note. TD = Typically Developing; ASD = Autism Spectrum Disorder. Both support frequency and

quality are rated from 0 — 5 for each domain of support (academic, daily living, and socialisation),
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with a total score ranging from 0-15, as measured by Social Network and Perceived Social Support
(SNaPSs).
Autistic Traits and Social Anxiety

Given that significant differences in worries associated with social aspects of university,
perceived distress frequency, and also social network size emerged between TD and autistic students,
we conducted exploratory Pearson’s correlations to assess the association between these identified
factors and levels of autistic traits and social anxiety (see Table 5). For both TD and autistic students,
worries associated with transitioning to university showed a strong positive correlation with level of
social anxiety (r = .48 to .65, p values < .01). In contrast, worries associated with university were
only positively associated with higher levels of autistic traits reported in autistic students (r = 0.48 to
0.67, p values < .01), but not in TD students. However, worries associated with leaving home were
not significantly associated with either level of autistic traits or social anxiety for both TD and autistic
students.

A positive correlation between level of social anxiety and perceived frequency of distress
across both daily living and socialisation areas were observed for both TD and autistic students (r =
4910 .62, p <.017). In contrast, level of autistic traits was only positively associated with perceived
frequency of distress in daily living for TD students (r = .56, p <.017), and in socialisation for autistic
students (r = .49, p < .017). Perceived frequency of distress in academic areas was not associated with
either level of autistic traits or social anxiety in either student group.

Finally, both higher levels of autistic traits and social anxiety was associated with a smaller
social network size in TD students (r = -.39, -.43 respectively, p values < .05), though neither factors
affected social network size in autistic students. All Pearson’s correlation coefficients have medium (r

> 0.30) to large (r > 0.50) effect sizes.
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Table 5.
Association (Pearson’s r) between level of autistic traits, social anxiety, and group differences in:

a) Worries associated with transition to university

AQ-28 Total SAS-A Total
TD ASD TD ASD
TUQ Total 43 48* .65% 56*
TUQ Endorse 31 49* .50* .59*
Micro Social 27 .67* .53* .58*
Macro Social 45 .65* .52* 48*
Leaving Home 27 23 47 .23

* Bonferroni corrected alpha level (p < .01)

b) Perceived distress frequency across academic, daily living, and socialisation areas.

AQ-28 Total SAS-A Total
TD ASD TD ASD
Academic .24 .02 42 41
Daily Living .56* .30 .55* 49*
Socialisation .30 A9* .62* .56*

* Bonferroni corrected alpha level (p < .0.167)

c) Social Network Size

AQ-28 Total SAS-A Total
TD ASD TD ASD
Network Size -.39* .05 -.43* .09
*p < .05.

Note. AQ-28 = Autism Quotient-28; SAS-A = Social Anxiety Scale for Adolescents; TUQ =
Transition to University Questionnaire; TD = Typically Developing; ASD = Autism Spectrum
Disorder.
Discussion

This is the first study investigating students’ worries associated with transitioning to
university, as well as students’ social network structure and perceived social support, using a carefully
controlled group-matched design. We found that compared to a well matched group of TD students,
autistic students displayed higher levels of social anxiety, were more worried about social aspects of
university life, and also reported greater distress frequency across the range of academic, daily living,
and socialisation areas, which is consistent with prior findings of challenges reported by autistic
students at university (Adreon & Durocher, 2007; Gelbar et al., 2014). It is important to note that

although the current samples of TD and autistic students were group matched, with two of the
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selection criteria being more focused on both academic ability (pre-university qualification
achievement) and new academic demands (degree subject studied at university), autistic students still
perceived more frequent academic distress compared to their TD peers. This highlights that the need
for additional support for autistic students may be independent of students’ academic abilities at
university, and autistic students may be more vulnerable to stressors associated with university life
overall when compared to TD students.

The change in structure of academic studies from school to university may be challenging for
autistic students to navigate, given that more autonomous study requires greater organisational and
planning on behalf of the students, but also require more social skills (such as working in group
projects), both of which are areas that autistic students often find challenging. Therefore, despite
having the academic ability to succeed in one’s course at university, the additional organisational and
social demands intertwined into one’s academic studies might hinder autistic students to perform to
the best of their academic abilities, resulting in greater distress. It is also important to highlight that
the current measures were taken close to the start of university, where both student groups may have
faced similar levels of academic demands or lack thereof. Hence, the significant differences in
students’ perception of academic distress highlights how autistic students might have greater
anticipatory worry and distress compared to TD students regarding academic studies. Our findings
suggest that stakeholders providing academic support need to accommodate for individual variances
in skills associated with academic studies at university (such as supporting students’ organisation and
planning skills, and facilitating students’ group work discussions), rather than varying the level of
academic support provided solely based on students’ pre-university academic performance.

Addressing the second research aim in assessing differences in social networks, autistic
students reported having a smaller social network size compared to TD students, though both student
groups perceived a similar level of support. TD and autistic students reported similar levels of social
network density, which suggests that the potential flow of social capital within their social networks
are similar. However, during times of transition such as going to university, networks that are both
relatively lower in density and larger in size might be more protective, so an individual losing access

to one portion of their social network (such as moving away from family life and friends from home)
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would not impair their ability to access social resources from other network clusters (Scott, 2017).
Having a larger network also provides greater access to newer sources of information that might help
the individual quickly adapt to their new environment. Therefore, despite both groups having similar
network density and PSS at the start of university, the smaller network size for autistic students might
increase their vulnerability to the changes in social dynamics during transition to university over time.
Stakeholders and future studies can use a longitudinal approach to better monitor changes in autistic
students’ SNS over time, to better examine whether smaller network size might have any negative
impact on students’ transition outcomes across the first year of university.

In the current study, both student groups reported similar levels of perceived quantity and
quality of support and found family and friends to have provided greater support, despite autistic
students listing more “other” network members than TD students. This finding is interesting to
consider in light of previous literature, which suggested that autistic students might rely more on
support from family members than friends (Elias et al., 2019; Mitchell & Beresford, 2014), and
perceived their professors and other academic staff to be best at providing support related to their
academic studies (LeGary, 2017). One potential explanation accounting for the differences observed
is based on methodological differences between the current study and previous studies. Whereas in
the current study, each student was asked to recall individual social network members that students
are in direct contact with, and then rate the types of specific support provided by each network
member, previous studies used a more collectivist approach and asked students to report the levels of
PSS from family, friends, and professors as a whole, across broader domains of support rather than
individual areas (LeGary, 2017). This difference in self-report method may have resulted in
differences in reporter bias when recalling who provided what kinds of support from students’ social
networks, with the current study methods giving specific probes to recall support from each network
member in a systematic way over a clearly defined time period. It has been shown that autistic adults
are better at recalling self-referenced episodic memories using cued recall rather than free recall (Hare
et al., 2007), thus suggesting that more guided and structured prompts provided by the SNaPSS may
be more helpful in increasing reporting accuracy in autistic students compared to previous studies,

though this requires further investigation.
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Finally, our third research aim explored how levels of social anxiety and autistic traits may be
associated with differences identified in perceived distress and transition worries, as well as in SNS
and PSS. We found that greater worries about social life at university was associated with having
higher levels of social anxiety in both TD and autistic students, though for autistic students, those who
experienced greater levels of autistic traits also reported more social worries. Therefore, whereas
social anxiety might bring some common challenges to both TD and autistic students transitioning to
university, social impairments specifically related to autism might make social life at university even
more daunting for autistic students to navigate. The distinct patterns of association between autistic
traits and social anxiety and worries about university further suggests that the two constructs are
qualitatively distinct from each other (White et al., 2012), and both have differential impacts on
students’ early perceptions of university life, and may affect autistic and TD students differently.

It is important to note that neither autistic traits nor social anxiety were related to perceived
academic distress frequency in both TD and autistic students. Given that the current study specifically
examined anticipatory worries during transition into university, the actual academic stressors may not
have fully started (e.g., course deadlines, exam preparation), and students’ perceived distress and
worries reflect their expectations of academic life at university. It may be that autistic traits and social
anxiety have a greater impact on the overall academic ability between TD and autistic students, and
the impact of these factors on academic performance is more pronounced when students face different
levels of academic demands later in the academic year. Given that both levels of pre-university
academic ability and new academic demands dictated by subject of study at start of university were
controlled for in the current study, much of the variance associated with autistic trait and social
anxiety may already be controlled for during transition into university, and the difference in perceived
distress frequency in academic studies may thus be accounted for by other unmeasured factors (such
as one’s overall wellbeing, mental health, and/or physical health).

Furthermore, whereas higher level of social anxiety was significantly related to more frequent
distress in both daily living and socialisation areas in both student groups, higher levels of autistic
traits was only associated with more daily living distress in TD students, and more socialisation

distress in autistic students. This highlights that having higher levels of autistic traits is a complex
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phenomenon that may affect not only social competency, which can influence one’s ability to
socialise with others, but also other skills such as planning, organisation and flexibility that are
necessary for some daily living skills. Therefore, it may be that the non-social aspects of autistic traits
(such as increased behavioural rigidity) might present more challenges for TD students, whereas the
poorer social communication skills associated with autistic traits may have a more negative impact on
autistic students’ social relationships. It should be noted that due to the small sample size, the current
study did not break down autistic traits nor social anxiety into subscales or dimensions. Future
research might seek to refine our understanding by using larger samples to understand how different
subdomains of autism traits impact on student function might be associated with distress, SNS, and
PSS.

The current study also found that whereas a smaller social network size reported by TD
students was associated with higher levels of autistic traits and social anxiety, neither was associated
with social network size amongst autistic students. One potential explanation may be due to ceiling
effect observed in the current study, with levels of autistic traits and social anxiety having a more
significant impact on one’s overall number of social relationships in the non-clinical sub threshold
population (i.e., TD students), where a larger range of symptom severity on both measures can
account for a greater proportion of the variance associated with social network size. In contrast, for
autistic students who mostly scored above clinical cut-off on both measures of autistic traits and
social anxiety, the impact of both factors on one’s social network size may be at ceiling level, and
therefore variations in social network size might be more likely accounted for by some other
unmeasured factors such as personality traits. Future studies could use a larger sample of both TD and
autistic students with multiple measures of autistic traits, social anxiety, as well as other factors that
can influence one’s social relationships such as measures of personality traits and self-esteem, to gain
a better understanding of potential factors that might underlie differences in social network size
observed in the TD and autistic student groups.

Limitations and Future Directions
Although the inclusion of a well-matched TD student control group through the use of group

matched design is a major strength of the current study, there are several limitations to be considered.
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The current sample size in both TD and autistic students is relatively small, and the current study’s
roughly balanced 1:1 male to female sex ratio is different to the 4:1 male to female ratio typically
found in autism (Fombonne, 2009). Sex differences in students” SNS and PSS have been explored in
one previous study (Hays & Oxley, 1986) amongst TD college students in the US. The authors found
that female TD students more frequently interacted with their network members and exchanged
informational and emotional support. The sex differences in functional use of students” SNS to access
PSS might highlight either that females perceive university life to be more stressful than their male
counterparts or are better at disclosing and seeking support when in need. Alternatively, male students
may not be able to provide a high quality of social support compared to female students. Sex
differences in functional use of social networks are yet to be explored in autistic university students.
Although the main focus of the current study was to explore students’ perception of university
experience when comparing between TD and autistic students, rather than exploring the impact of sex
differences, future studies should seek to replicate the current study using both a larger sample of
more diverse students to compare sex differences. In addition, future studies should seek to replicate a
sex ratio more representative of autistic students enrolled in higher education, to improve
generalisability of current findings.

Due to the cross-sectional design of the current study, it is unclear how students’ worries,
SNS and PSS might change over the academic year, and whether such changes may be influenced by
one’s level of social competency (e.g., autistic traits and social anxiety). Future studies should seek to
adopt a longitudinal design with multiple data collection points throughout the first academic year to
fully compare and contrast autistic students’ ability to settle into university life when compared
against their group matched TD peers. Long-term follow-up information can help stakeholders to
reflect retrospectively on what interventions or support services would be beneficial for both autistic
and TD students at the beginning of the academic year, and tailor support towards individual needs to
improve transition outcomes for both TD and autistic students.

Conclusion and practical implications
In summary, this is the first study to use a group-matched design to compare and contrast

autistic and TD students’ worries associated with transitioning to university, as well as differences in
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students’ SNS and PSS. Despite similar pre-university academic performance compared to TD peers,
autistic students expressed greater anticipatory distress and worry regarding the academic demands of
university. Therefore, stakeholders planning academic adjustments should look beyond students’ prior
academic performance and take into consideration broader social and other skills that may negatively
impact on students’ academic performance at university. Both groups perceived similar levels of
support from their social network at the start of university, though autistic students had a smaller
social network size compared to their TD peers, which might place them at a disadvantage in terms of
accessing new sources of information and adapting to changes in their social environment during
transition to university. Stakeholders may consider how to improve accessibility to key information
for autistic students during transition to university, to ensure they have similar available resources
despite having a smaller social network size. Finally, social anxiety and autistic traits differed in
impact on students’ perceived academic, social, and daily living stresses across the two groups.
Higher social anxiety in both groups was consistently related to greater perceived distress in daily
living and socialisation domains. Stakeholders should therefore consider delivering interventions to
educate students on ways of effectively managing and coping with social anxiety early on during
university transition, to ease students' transition experience and improve quality of life.
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Post Chapter Four Commentary

Chapter Four built upon Chapter Three by using Social Network and Perceived Social
Support (SNaPSS) to investigate differences in structural and functional social networks between a
group matched sample of autistic and typically developing students. Chapter Four also investigated to
what extent autistic and typically developing students differ in their transition worries at the start of
first year of university. Finally, Chapter Four investigated to what extent between-group differences
identified were related to students’ levels of autistic traits and/or social anxiety.

The findings from Chapter Four highlighted many similarities in students’ perceived structure
and function of their social networks across the two student groups. However, the smaller social
network size reported by autistic students might have limited students’ access to new sources of
information and support compared to their typically developing peers when interpreted under the
context of transition to university. Given that typically developing students who had higher levels of
social anxiety and autistic traits also reported smaller social network size, evidence suggests that they
might also experience additional social communication difficulties which can potentially impact their
social network structure. For both student groups, having higher levels of social anxiety at the start of
university was associated with having greater social worries. Autistic students who reported greater
levels of autistic traits also reported having more socialisation worries, further suggesting how
potential social communication differences may negatively impact students’ social experiences during
the start of university transition. Finally, despite both groups having similar levels of pre-university
academic performance and entering university to study similar degree subjects, autistic students had
greater anticipatory academic worries compared to typically developing students within the first two
weeks of starting university. Therefore, transition planning for autistic students should not determine
the level of academic support provided solely based on students’ pre-university academic records, but
also take into account students’ worries and support them to develop better anxiety management
strategies which therefore improves academic transition.

Given that Chapter Four was a cross-sectional study that examined between-group differences
in a small sample of group-matched autistic and typically developing students at the start of

university, it is unclear whether such baseline characteristics within each student group might have
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more long term impact on students’ transition outcomes later on during first year of university.
Therefore, building upon the findings from the cross-sectional study presented in Chapter Four,
Chapter Five adopted a longitudinal design where changes in students’ perceived distress, social
network structure and perceived social support were monitored at three different timepoints, as well
as assessing the effect of baseline measures of autistic traits and mean levels of social anxiety over

time might influence university transitions outcomes later during first year of university.
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Chapter Five

Evaluating the role of autistic traits, social anxiety, and social network changes during
transition to first year of university in typically developing students and students on the autism

spectrum

Chapter Rationale

Building upon Chapter Four which assessed differences in transition worries, social network
structure and perceived social support in a group matched-sample of autistic and typically developing
first year university students cross-sectionally at the start of university, Chapter Five takes a
longitudinal approach to address how baseline transition characteristics might influence students’
transition outcomes later on during first year of university.

The findings from Chapter Four indicated that levels of autistic traits and social anxiety
reported by both student groups have some shared and unique patterns of associations with both the
structural and functional aspects of social networks, as well as students’ worries in anticipation of
university transition. Chapter Five further explores these associations by assessing whether levels of
autistic traits and social anxiety have more long-term impact on students’ transition experiences and
outcomes. Due to differences in sample size between autistic and typically developing students who
completed this study, analyses were conducted separately within each student group rather than
between-group comparisons, to try and minimise potential elevations of Type Il error rate. Given that
Chapter Two identified no previous studies that have examined changes in autistic students’ social
network and perceived social support across first year of university, Chapter Five offers a first
exploratory step into the evaluation of longitudinal changes in students’ social network structure and
perceived social support independently in autistic and typically developing first year university

students.
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Abstract
This is the first longitudinal study to quantitatively evaluate changes in social network structure (SNS)
and perceived social support (PSS) amongst first-year students on the autism spectrum (n = 21) and
typically developing (TD; n = 182) students transitioning to university. The relative impact of changes
in SNS/PSS, students’ social anxiety and autistic traits, on first-year university transition outcomes
were also examined. Both groups gained friends over time who provided better support quantity and
quality during first year of university. Social anxiety had different effects on different domains of
functioning for students on the autism spectrum and TD students, including academic, social and
personal/emotional adjustments, and institutional attachment. Our results suggest stakeholders should

focus on delivering interventions to reduce social anxiety to improve university transition outcomes.

Keywords: Autism Spectrum Disorder, social anxiety, Social Network, Perceived Social

Support, university, college
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Evaluating the role of autistic traits, social anxiety, and social network changes during transition

to first year of university in typically developing students and students on the autism spectrum

It has long been recognised that university transition can be a stressful time (Compas et al.,
1986; Felner et al., 1983; Lambe et al., 2018; Lei et al., 2018), as students separate from established
social networks at home, adjust to independent living and build new ties to integrate into the
university community (Tinto, 1988; Van Gennep, 1960). Students who experience high levels of
social anxiety (de Lijster et al., 2018), or social communication differences and a preference for
sameness as exemplified by high levels of autistic traits (Jobe & Williams White, 2007) may find
such social network changes particularly challenging, which in turn may impact on university
transition outcomes. Using a longitudinal design, the current study evaluates how changes in social
network structure and perceived social support of first-year typically developing (TD) students and

students on the autism spectrum® might influence university transition outcomes, and to what extent

these outcomes are affected by social anxiety and autistic traits.
Social Network Changes in University Students

Social network structure (SNS) includes dimensions such as size (i.e., number of people that a
person is in contact with), density (i.e., the degree of contact between network members), and
composition (i.e., the relative proportion of family, friends, and other members) (Scott, 2017). The
functionality of social networks can be measured by perceived social support (PSS), i.e., an
individual’s subjective experience of tangible (e.g., practical/informational) and less tangible (e.g.,
emotional/social) support provided by different network members (Cohen & Wills, 1985; Roohafza et
al., 2014). There has only been one previous study which simultaneously investigated changes in SNS
and PSS amongst first-year TD university students. It found that those who lived on campus had
higher density social networks, with more friends and fewer family members compared to their peers

who lived at home, and perceived friends to provide greatest support relative to other network

> This article chooses to use identity first language by referring to individuals as being on the autism spectrum,
in line with recent research by Kenny et al. (2016) which found that identity first language is preferred by
members of the autism community.
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members (Hays & Oxley, 1986). Students who report higher PSS have shown better mental and
physical health (Gall et al., 2000; Tao et al., 2000). Over time, students increasingly rely on friends
for informational and emotional support, and spend more leisure time with family (Friedlander et al.,
2007; Hays & Oxley, 1986; Swenson et al., 2008). Students who perceived greater support from
professors engaged in more positive coping strategies (Tao et al., 2000), and had better mental health
outcomes (Azmitia et al., 2013). The noticeable changes in PSS provided by different social network
members across first year of university highlights the dynamic flow of social capital within a social
network over time (Azmitia et al., 2013; Friedlander et al., 2007; Gall et al., 2000; Swenson et al.,
2008).

However, previous literature has some limitations. First, only one study (Hays & Oxley,
1986) simultaneously measured changes in both PSS and SNS, though changes were only examined
across the first semester of university. Second, previous measures of PSS have often asked students to
report overall levels of support across general informational, emotional, and practical domains
provided by the social network as a whole, rather than evaluating the unique contribution made by
individual network members to the specific support domains. Therefore, it remains unclear how
changes in SNS and PSS provided by different network members may contribute to different domains
of university transition outcomes beyond semester one in first year.

Autistic Traits and University Transition Outcomes

Establishing new social ties at university requires students to have sufficient social skills and
confidence to approach others. However, previous studies investigating changes in SNS and PSS have
not assessed relevant social factors such as social communication skills and social anxiety. Autism
Spectrum Disorder (ASD) is a pervasive neurodevelopmental condition characterised by social
communication difficulties and restricted and repetitive behaviours (American Psychiatric
Association, 2013) affecting up to 1 in 59 children (Centers for Disease Control and Prevention,
2019). For many students on the autism spectrum, the inherent social communication difference not
only affects their ability to establish a new functional social network at university, but also interferes
with academic work such as doing group projects, and living in shared accommodation (Adreon &

Durocher, 2007; Gelbar et al., 2014; Lambe et al., 2018; Lei et al., 2018, 2019). Many students on the
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autism spectrum report high levels of anxiety (71%), loneliness (53%), and depression (47%) (Gelbar
et al., 2014), as well as elevated rates of suicidal ideation and attempts (Jackson, Hart, Brown, et al.,
2018) as a result of poor university adaptation.

Compared to TD students, students on the autism spectrum at university often continue to
receive support from parents rather than peers (Elias & White, 2018; Fleischer, 2012), though to the
best of our knowledge, no studies so far have directly examined the changes in SNS and PSS of
students on the autism spectrum during transition to university over time. The broader autism
phenotype in non-clinical populations also includes poor social communication and understanding
(Austin, 2005; Jobe & Williams White, 2007; Sasson et al., 2013). TD students with higher levels of
autistic traits (as measured by the Autism Quotient, including domains such as social skills and
communication deficit, attention and switching, and lack of imagination) have reported greater
loneliness, and poorer social relationship quality than their peers at university (Jobe & Williams
White, 2007).

Social Anxiety and University Transition Outcomes

Another factor associated with students’ social functioning is social anxiety. Fear of negative
evaluation by others, with consequent anxiety in and avoidance of social situations are key features of
social anxiety disorder (Clark & Wells, 1995; Rapee & Heimberg, 1997). Symptoms of social anxiety
affect between 19-23% of TD undergraduate students, (Beidel, Turner, Stanley, & Dancu, 1989;
Strahan & Conger, 1998; Strahan, 2003), and 4-29.2% of young people on the autism spectrum
(Hollocks et al., 2019; Kent & Simonoff, 2017). The transition to university can heighten social
anxiety amongst all students, with those who do not have a clinical diagnosis of social anxiety still
experiencing shyness and symptoms from time to time in various social situations at university
(Purdon et al., 2001).

Prior research findings on the impact of social anxiety on students’ academic and social
transition outcomes have been mixed (Arjanggi & Kusumaningsih, 2016; Brook & Willoughby, 2015;
Strahan, 2003; Zukerman, Yahav, & Ben-Itzchak, 2019). Some found greater social anxiety correlated
with poorer academic adjustments, and suggested that highly socially anxious students may be unable

to seek help for academic assignments, especially from those in a position of higher authority (e.g.,
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teachers, tutors, or lecturers) (Arjanggi & Kusumaningsih, 2016; Brook & Willoughby, 2015;
Zukerman et al., 2019). However, others have found that greater social anxiety did not affect
academic achievement at university, and suggested socially anxious students are better at coping with
academic compared to social challenges (Strahan, 2003).

Current Study — Research Aims

The current study is the first to investigate how changes in SNS/PSS, autistic traits and social
anxiety differentially affect first year university student transition outcomes in both typically
developing and students on the autism spectrum using a longitudinal design. The study had five aims.
We first evaluated changes in students’: 1) perceived distress across a range of academic, daily living,
and socialization areas; 2) SNS; and 3) PSS over the first year of university. We also examined to
what extent 4) changes in SNS/PSS and 5) level of social anxiety (measured over time) and autistic
traits (measured at start of the academic year), influenced different first-year transition outcomes
(academic, socialization, personal/emotional adjustment, and attachment to institution).

Method
Study Design

The current study was approved by the university’s departmental ethics committee and is in
line with the Declaration of Helsinki as revised in 2000. All participants received study information
and completed written informed consent online via Qualtrics prior to participating in the research
study. Eligibility criteria included having attended secondary school in the UK, being aged 17-19
years, and starting first-year of university in the UK for the first time. Recruitment methods included
handing out flyers on university campus, posting on social media, and through presentations given in
introductory lectures during the first two weeks of semester one to first-year university students.

All participants completed baseline questionnaires within the first two weeks of starting
university and were re-contacted via email in December (towards the end of semester one) to
complete session two, and in March (towards the end of semester two) to complete session three. All
sessions were completed online via Qualtrics. At the end of each session, participants were shown an
information sheet about available services both within the university, in the local area, and also

national charities for mental health/autism support. For each session completed, participants were
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either entered into a prize draw to win a £50 gift voucher or received one course credit. Typically
developing and students on the autism spectrum were recruited at the same time, and the data were
analysed separately due to differences in sample sizes.
Participants

Typically developing (TD) group. Eligibility criteria for TD students included not
experiencing any current acute or chronic mental or physical health conditions or any specific
learning disability at the time of study enrolment (i.e., within first two weeks of starting semester
one), to ensure that the TD student group did not have any additional vulnerabilities at the start of
university. A total of 267 TD students completed the first session, with 106 students recruited in 2017,
and 159 in 2018. Overall, 182 students completed all three sessions (retention rate of 70.27%).

Autism group. A total of 28 students on the autism spectrum completed the first session,
with 8 students recruited in 2017, and 20 in 2018. Twenty-one students completed all three sessions
(retention rate 75%). All students disclosed that they had received an autism diagnosis from a clinical
professional (i.e., not self-diagnosed). Seventeen students had a clinical diagnosis of Asperger’s
syndrome, 10 with ASD, and 1 with Pervasive Developmental Disorder — Not Otherwise Specified.
All students were known to and have disclosed and verified their autism diagnosis by showing official
diagnostic letters from clinical professionals to their university’s disability team, through which they
can access various types of support on campus. Six students (21%) reported having at least one other
co-occurring condition, including anxiety (n = 3), depression (n = 3), attention deficit hyperactivity
disorder (n = 1), sensory processing disorder (n = 1), and dyspraxia (n = 1). Five of these six students
completed all three sessions and were included in the final sample (n = 21).
Measures

Autism Quotient-Short (AQ-S; Hoekstra et al., 2011). AQ-S is a 28-item abridged version
(Hoekstra et al., 2011) of the full 50-item Autism Quotient scale, a self-report measure of autistic
traits. See Appendix 1 for more details. All participants completed the AQ-S at T1 to measure level of
autistic traits.

Social Anxiety Scale — Adolescents (SAS-A; La Greca, Ingles, Lai, & Marzo, 2015). SAS-

A is a 22-item self-report measure of social anxiety in adolescents (La Greca et al., 2015). Validation
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of the SAS-A is described by La Greca et al. (2015), and see Appendix 1 for more details. All
participants completed the SAS-A at T1, T2 and T3 to monitor changes in social anxiety over time.

Social Network and Perceived Social Support (SNaPSS; Lei, Ashwin, Brosnan, &
Russell, 2019). The SNaPSS is an online self-report tool to characterise perceived distress frequency
across academic, daily living, and socialization areas, and SNS and PSS amongst students going to
university. Details of the measure development and scoring can be found in Lei et al. (2019), and in
Appendix 1. Participants completed the SNaPSS at T1, T2, and T3 to assess changes in SNS and PSS
over time.

Student Adaptation to College Questionnaire (SACQ; Baker & Siryk, 1984). The SACQ
iS a 67-item self-report questionnaire evaluating students’ transition outcomes including academic,
social, personal emotional adjustments, and goal commitment and institutional attachment when
adapting to university life (Baker & Siryk, 1984). See Appendix 1 for more details. Participants
completed the SACQ at T2 and T3, to monitor changes in transition outcomes across first year of
university.

Data Analyses

All data analyses were completed using SPSS version 25 (IBM SPSS Statistics, 2016), and
Gephi2 (Bastian et al., 2009) to calculate SNS density and visualise social network structure. We used
an alpha level of .05 and used Bonferroni corrections to adjust for multiple comparisons where
appropriate. We used parametric tests for analysing data from TD students, and non-parametric tests
for data from students on the autism spectrum, due to the relatively smaller sample size for students
on the autism spectrum (n = 21). Analyses included only students who completed the study and were
completed in three steps for each study. First, we assessed changes in social anxiety over time, using
either repeated measures ANOVA (TD group), or Friedman’s Test (autism group). Second, we
investigated changes in perceived distress frequency, SNS and PSS over time, using either repeated
measures ANOVA (TD group), or Friedman’s tests (autism group). Third, we explored how levels of
autistic traits, social anxiety, as well as changes in SNS and PSS might influence different aspects of
students’ transition outcomes, using either stepwise linear regressions (TD group), or Kendall’s tau-b

correlations (autism group). See Appendix 2 for additional details.
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Results
Participant Demographics

Table 1 shows participant demographic information for TD students (n = 182) and students on
the autism spectrum (n = 21) who completed the study. See Appendix 3 for more details on analyses
comparing demographic variables across year group and retention status. There were no differences
across educational cohorts and retention status amongst TD students, or retention status amongst
students on the autism spectrum across any demographic variables.

For TD students, repeated measures ANOVA found a main effect of time for changes in
social anxiety (F(2, 180) = 33.73, p < .001, np? = .27). Students reported highest level of overall social
anxiety symptoms reported at T1 relative to T2 (p <.001) and T3 (p < .001) and did not change
between T2 and T3 (p = .223). For subsequent analyses, we used the mean of the total social anxiety
score across T1, T2, and T3 as a control variable to reflect overall levels of social anxiety experienced
by the student across the transition process, rather than taking the baseline social anxiety score by
itself due to potential ceiling effects.

For students on the autism spectrum, Friedman’s test found students showed significant
differences in social anxiety over time (x%(2) = 8.22, p = 0.016). Post hoc analyses using Wilcoxon
signed-rank test with Bonferroni to correct for multiple comparisons resulted in an adjusted alpha
level of .017. Median (interquartile range) levels of social anxiety across the three time points were 71
(61.5-84.5) (T1), 69 (62 — 82) (T2), and 65 (59 — 77) (T3). Social anxiety did not differ between T1
and T2 (Z =-.02, p =.985), or 3 (Z =-1.96, p = .05), though it significantly decreased between T2 and
T3 (Z =-2.65, p =.008). Similar to TD students, we computed the mean level of social anxiety (T1 to

T3) to be used in subsequent analyses, to avoid any potential ceiling effects at T1.
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Table 1

Demographic and clinical information for typically developing (n = 182) and autistic (n = 21) students.

TD ASD
M (SD) Range M (SD) Range
Age (years) 18.27 (0.50) 17-19 18.33 (0.48) 18-19
Sex (n) (%) (n) (%)
Male 36 19.78 11 52.4
Female 146 80.22 10 47.6
A-Level average score! 5.10 (0.56) 3-6 4.31 (1) 25-6
Autistic Traits (AQ-S total)? 62.70 (9.01) 42 -89 83.19 (10.32) 64 — 104
Social Anxiety (SAS-A-total)®
T1 56.08 (11.83) 24-85  71.24(12.74) 46 — 89
T2 52.12 (12.88) 23-90 71.43 (12.38) 51-90
T3 51.11(13.59) 21-90  67.24 (12.12) 46 — 88
Ethnicity (n) (%) (n) (%)
Caucasian 144 79.12 21 95.2
Asian 26 14.29 1 4.8
Black 3 1.65 0 0
Mixed/Other 9 4.95 0 0
Degree Faculty (n) (%) (n) (%)
Sciences 32 17.58 8 38.1
Technology 6 3.30 3 14.3
Engineering 8 4.40 1 4.8
Mathematics 2 1.10 1 4.8
Arts and Humanities 4 2.20 1 4.8
Social Sciences 130 71.43 7 33.3

Notes: TD = Typically Developing; ASD = Autism Spectrum Disorder; AQ-S = Autism Quotient —

Short; SAS-A = Social Anxiety Scale for Adolescents. * A-Level average score is measured on a scale

of 6 (A*) to 1 (E). 2 AQ-S has a recommended cut-off score of >65. 3SAS-A has a recommended

clinical cut-off score of 50.
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Changes in Perceived Distress Frequency (T1 to T3)

Table 2 shows changes in perceived distress frequency for academic, daily living, and
socialization areas over time for TD students and students on the autism spectrum.

For TD students, using repeated measures ANOVA, we found no significant main effect of
time (F (2.56, 331.27) = 2.56, p = .084, np? = .014). A significant main effect of type (F (1.89,
342.47) = 64.79, p < .001, np? = .264), and a significant time by type interaction on perceived distress
frequency (F (3.14, 568.88) = 86.88, p < .001, n,? = .324) were found. Overall, TD students perceived
significantly greater distress in academic areas compared to daily living (p < .001) and socialization (p
<.001). Pairwise comparisons (with Bonferroni corrections) showed that over time, the significant
interaction was driven by an increase in perceived distress in academic area (p < .001) and decrease in
daily living (p < .001) and socialisation (p < .001) areas from T1 to T3. In contrast for students on the
autism spectrum, using Friedman’s test, there were no differences in perceived distress frequency in
academic, daily living, and socialization domains over time (x%(2) = 3.71, p = .156), nor differences in
total perceived distress frequency across each time-point (x%(2) = 2.33, p = 0.311).

For TD students, autistic traits did not interact with either time or type to influence any
changes in perceived distress frequency. However, mean levels of social anxiety significantly
interacted with type (F (1.89, 338.72) = 5.51, p = .005, ny? = .03), and students with higher social
anxiety perceived greater distress frequency in socialization areas compared to daily living areas (p =
.001). In contrast for students on the autism spectrum, using Kendall’s tau-b correlation, greater mean
level of social anxiety, not autism symptom severity, was associated with greater perceived distress in
academic (z, = .32, p = .046), daily living (=, = .33, p = .042), and socialization (z, = .45, p = .004)

areas.
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Table 2

Changes in perceived distress frequency, social network structure, and perceived social support over time, as measured by Social Network and Perceived Social Support (SNaPSS).

TD (n =182) ASD (n =21)
Time 1 Time 2 Time 3 Time 1 Time 2 Time 3
M (SD) Range M (SD) Range M (SD) Range M (SD) Range M (SD) Range M (SD) Range
Perceived
distress
Academic 4.91 (3.23) 0-21 8.31(3.94) 0-19 8.15 (4.06) 0-20 8.95 (4.81) 0-16 11.86 (4.20) 5-20 11.38 (5.58) 2-20
Daily Living 5.44 (3.48) 0-18 4.88 (3.47) 0-15 4.36 (3.30) 0-16 8.52 (4.90) 1-16 8.38 (4.93) 0-17 8.14 (5.26) 0-19
Socialisation 6.44 (4.75) 0-19 4.43 (4.07) 0-18 3.82 (3.75) 0-18 9.57 (6.02) 1-20 10.53 (4.69) 3-20 9.52 (5.42) 1-20
SNS
Size 11.98 (5.10) 0-20 10.58 (5.13) 0-20 10.33 (5.17) 0-20 8.04 (5.03) 0-20 8.19 (5.05) 1-20 7.33 (5.27) 0-18
Density .36 (.19) 0-1 .31 (.16) 0-1 .30 (.16) 0-1 0.32 (0.19) 0-0.7 0.39 (0.26) 0.13-1 0.37 (0.28) 0-1
% Family 37.13(1952) 0-100 30.66 (17.21) 0-100  30.83(15.18) 0-75 27.21(18.89) 0-72.73 38.58(25.60) 0-100 27.33(21.52) 0-90.91
% Friends 60.65(18.50) 0-100 67.54(1851) 0-100 67.68(16.20) 0-100  48.53(24.38) 0-85 54.06 (26.66)  0-—100 58.64 (33.01) 0-100
% Other 3.49 (7.22) 0-33.33 .70 (2.89) 0-23.53 .88 (3.76) 0-27.27 10.17(19.60) 0-81.82 7.36(1397) 0-57.14 9.26(1899) 0-66.67
PSS Quantity
Academic 2.93 (2.69) 0-10.29  2.92(1.88) 0-9 2.92 (2.06) 0-10.79 2.25 (2.62) 0-85 2.71 (2.25) 0-75 2.43 (1.91) 0-5
Daily living 4.77 (2.11) 0-10 3.76 (2.14) 0-10 3.22 (1.92) 0-10 4.26 (2.57) 0-9.9 3.78 (2.56) 0-10 3.32 (2.35) 0-8
Socialisation 4.58 (2.23) 0-10 3.32 (2.00) 0-9 2.91 (2.04) 0-8.50 3.53 (2.43) 0-84 3.75 (2.64) 0-10 2.83 (1.78) 0-6.33
Family 6.22 (3.31) 0-15 3.89 (2.89) 0-15 3.34 (2.74) 0-14 4.99 (4.02) 0-15 4.28 (3.8) 0-145 2.90 (3.02) 0-115
Friends 5.57 (3.28) 0-13.17  5.90 (2.99) 0-1350 5.58(2.89) 0-14.50 4.03 (4.17) 0-14 5.22 (3.80) 0-11 4.38 (4.06) 0-11.83
Other 0.49 (1.18) 0-6 0.21 (1.01) 0-9 0.13 (0.76) 0-8 1.02 (1.85) 0-7 0.74 (1.68) 0-6 1.30 (2.49) 0-8
PSS Quality
Academic 4.83 (3.86) 0-15 5.19 (3.09) 0-145 5.21 (3.13) 0-14.67 3.54 (3.64) 0-12 4.62 (3.59) 0-13 3.42 (2.77) 0-9
Daily living 7.24 (2.75) 0-15 6.77 (2.97) 0-13 6.54 (2.99) 0-13 6.42 (4.07) 0-15 5.40 (3.13) 0-10 5.16 (2.98) 0-10
Socialisation 6.84 (3.00) 0-15 5.80 (2.91) 0-13.45 5.29(3.24) 0-12.17 4.46 (3.28) 0-10 4.45 (3.27) 0-10 4.94 (3.39) 0-14
Family 9.41 (4.10) 0-15 7.65 (4.66) 0-15 7.19 (4.79) 0-15 6.53 (4.70) 0-15 6.11 (5.00) 0-15 4.85 (4.63) 0-135
Friends 8.49 (4.21) 0-15 9.67 (3.79) 0-15 9.54 (3.86) 0-15 5.62 (5.06) 0-15 6.71 (4.11) 0-15 6.42 (4.98) 0-15
Other 1.01 (2.59) 0-15 .43 (1.85) 0-13 0.30 (1.43) 0-10 2.26 (3.96) 0-15 1.64 (3.91) 0-14 2.26 (4.08) 0-12

Note. TD = typically developing; ASD = Autism Spectrum Disorder; SNS = Social Network Structure; PSS = Perceived Social Support.
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Changes in Social Network Structure (SNS) (T1to T3)

Table 2 and Appendix 4 show changes in SNS over time for TD students and students on the
autism spectrum. For TD students, repeated measures ANOVAs showed a significant main effect of
time for social network size (F(1.72, 312.51) = 14.21, p <.001, np? = .073), density (F(1.89, 341.96)
=8.51, p <.001, np? = .045), and network composition of percentage of family (F(1.71, 309.59) =
5.25, p <.001, n? = .078), friends (F(1.97, 356.03) = 12.26, p < .001, np? = .096), and other network
members (F(1.48, 267.83) = 20.71, p <.001, np? = .103). Networks had greater size and density at T1
relative to T2 (p <.001; p =.008) and T3 (p < .001; p =.001), though did not differ between T2 and
T3 (p = .403; p =.878). In contrast for students on the autism spectrum, using Friedman’s test, no
statistically significant differences over time were found for network size (x*(2) = 0.46, p = .796) or
density (¥%(2) = 0.08, p = .961).

For network composition, TD students reported more family and other network members at
T1 relative to T2 (p <.001; p <.001) and T3 (p <.001; p =.007), though there were no differences
between T2 and T3. TD students reported lowest percentage of friends at T1 relative to T2 (p <.001)
and T3 (p < .001), though no differences between T2 and T3. Similarly, for students on the autism
spectrum, the mean percentage of family, friends, and other network members significantly differed
across all three time-points (x%(2) = 27.71, p < .001). Post-hoc analyses using Wilcoxon signed-rank
test with Bonferroni to correct for multiple comparisons resulted in an adjusted alpha level of 0.017.
Median (interquartile range) percentages for network composition over time were 31.27% (19.92 -
39.39%) for family, 59.64% (31.67 - 69.44%) for friends, and 3.70% (0 — 12.68%) for other network
members. Students on the autism spectrum had a significantly greater mean proportion of friends than
family (Z = -2.52, p = .012), and both a greater mean proportion of family (Z = -3.56, p <.001) and
friends (Z = -.384, p <.001) compared to other network members.

For TD students, neither autistic traits nor social anxiety interacted with time to influence
changes in any SNS measure. Appendix 4a shows examples of both social pruning and network

expansion observed over time in TD students.
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For students on the autism spectrum, using Kendall’s tau-b correlations, neither autism
symptom severity nor social anxiety were associated with mean social network size (=, = .06, p =
.715; 7, = -.08, p = .61, respectively), density (z, = -.02, p = .903; =, = .04, p = .785, respectively), or
composition (z, = -.12 to -.01, p = ..466 t0 .952; 7, = -.32 t0 .15, p = .054 to .414, respectively).
Appendix 4b highlights individual differences in social network structural changes over time amongst
students on the autism spectrum.

Changes in Perceived Social Support (PSS) (T1 to T3)

Table 2 shows the mean quantity and quality of PSS provided by network members and
across different areas over time for TD students and students on the autism spectrum. For each student
group, two separate models examined differences in PSS across 1) different network members over
time; 2) different areas of support over time.

By member over time. For TD students, perceived support quantity provided by network
members over time showed a significant main effect of time (F(1.80, 324.82) = 39.50, p < .001, n,* =
.18), network member type (F(1.95, 352.22) = 433.44, p < .001, np? = .71), and time by network
member interaction (F(3.65, 660.13) = 48.11, p < .001, n,? = .21). PSS quantity was higher at T1 than
T2 (p <.001), and T3 (p <.001), and at T2 than T3 (p = .007). Overall, friends provided the greatest
support quantity relative to family (p <.001), and other network members (p < .001), and family
provided more support relative to other network members (p < .001). Pairwise comparisons (with
Bonferroni corrections) showed that the interaction was driven by family (p < .001) and other network
members (p = .001) providing reduced quantity of support From T1 to T3, though friends provided
similar quantity of support from T1to T2 (p = .604), and T2 to T3 (p = .328). Neither autistic traits
nor social anxiety interacted with time, or member status to influence changes in perceived support
quantity.

For students on the autism spectrum, using Friedman’s test, we observed significant
differences in students’ perceived support quantity (x%(2) = 14.77, p = .001) provided by different
network members across all three domains over time. Post-hoc analyses using Wilcoxon signed-rank

test with Bonferroni to correct for multiple comparisons resulted in an adjusted alpha level of 0.017
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for both support quantity. For PSS quantity over time, median (interquartile range) were 3.67 (1.89 —
5.44) for family members, 4.58 (2.04 — 6.72) for friends, and 0 (0 — 2.17) for other network members.
Family (Z = -3.53, p <.001) and friends (Z = -3.41, p = .001) provided greater PSS quantity than other
network members, though there were no differences between family and friends (Z =-1.38, p = .167).
Kendall’s tau-b correlations found no significant associations between support quantity across
different network members and autism symptom severity (= =0 to 0.1, p = 0.952 to 1), or social
anxiety (m =-.17 t0 .12, p = 0.123 to .525)

For TD students, when testing for perceived support quality provided by network members
over time, a significant main effect of time (F(1.93, 348.66) = 9.04, p = .002, np? = .03), member type
(F(1.83, 331.45) = 570.59, p < .001, np? = .76), and time by member type interaction (F(3.91, 707.32)
= 23.34, p <.001, ny? = .11) were found. PSS quality was higher at T1 than T3 (p = .003), though no
differences between T1 and T2, nor T2 and T3 were observed. Overall, friends provided best quality
support relative to family (p <.001), and other network members (p < .001), and family provided
better quality support relative to other members (p < .001). Pairwise comparisons (with Bonferroni
corrections) showed that the interaction was driven by family (p < .001) and other network members
(p = .003) providing reduced quality of support from T1 to T3, though friends provided significantly
better-quality support from T1 to T3 (p = .003). Neither autistic traits nor social anxiety interacted
with time or network member type to influence changes in perceived support quality.

For students on the autism spectrum, for PSS quality over time, we observed significant
differences in students’ perceived quality of support (¥%(2) = 10.76, p = .005) provided by different
network members. For PSS quality over time, median (interquartile range) were 5.33 (2.81 — 7.08) for
family, 6.67 (3.83 — 8.40) for friends, and 0 (0 — 4.75) for other network members. Family (Z = -3.29,
p = .001) and friends (Z = -3.10, p = .002) provided better quality support than other network
members, though there were no differences between family and friends (Z = -.96, p = .339). Kendall’s
tau-b correlations found no significant associations between support quanlity across different network
members and autism symptom severity (z, = -.039 to .00 p = .808 to 1), or social anxiety (z, = -.22 to

28, p=.1910.83).

170



By area over time. For TD students, perceived support quantity provided across different
domains (academic, daily living, and socialization) over time, a significant main effect of time
(F(1.80, 324.82) = 39.50, p < .001, n,? = .18) and domain (F(1.88, 340.70) = 44.88, p < .001, n,* =
.19), and time by domain interaction were found (F(3.57, 645.22) = 20.46, p < .001, np? = .10). PSS
guantity was greater at T1 than T2 (p <.001) and T3 (p <.001), and at T2 than T3 (p = .007). Overall,
participants perceived greater support quantity in daily living skills relative to academic (p < .001)
and socialization (p =. 003), and also greater support quantity in socialization relative to academic
area (p < .001). Pairwise comparisons (with Bonferroni corrections) found that the interaction was
driven by a significant reduction in support quantity in daily living (p < .001) and socialisation (p <
.001) from T1 to T3, whereas no changes in perceived gquantity of academic support (p =.195) from
T1 to T3 was found. Neither levels of social anxiety nor autistic traits significantly interacted with
time to influence changes in perceived support quantity. However, a significant interaction between
level of social anxiety support domain was found (F(1.88, 336.54) = 4.68, p = .011, n,> =.03). TD
students with greater social anxiety reported greater PSS quantity in socialization than academic area
(p =.04). No interaction between autistic traits and support domains was found.

For students on the autism spectrum, using Friedman’s test, we observed significant
differences in students’ perceived quantity (3%(2) = 6.03, p = .049) of support across the three domains
over time. For PSS quantity over time, the median values (interquartile range) were 2.33 (0.82 — 4.08)
for academic, 3.33 (2 — 5.28) for daily living, and 3.92 (1.75 — 4.63) for socialization areas. PSS
quantity was greater in both daily living (Z = -3.04, p = .002), and socialization (Z = -2.67, p = .008)
compared to academic studies, though no differences between daily living and socialization areas
were observed (Z = -.946, p = .344). Kendall’s tau-b correlations found no significant associations
between PSS quantity in any domains, with either autism symptom severity (= = -.099 to .122, p =
0.36 to .54), or social anxiety (z, = .039 to .22, p = 0.164 to .808).

For TD students, perceived support quality provided across different domains over time, a
significant main effect of time (F(1.93, 348.66) = 6.26, p = .002, 1> = .03), domain (F(1.88, 339.72)

=54.79, p < .001, np? = .23), and time by domain interaction (F(3.68, 665.73) = 9.90, p < .001, np? =
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.052) were found. PSS quality was greater at T1 than T3 (p = .003), though no differences between T1
and T2, or T2 and T3. PSS quality was greater in daily living areas than academic (p < .001) or
socialization (p <.001), and also greater in socialization relative to academic area (p <.001). Pairwise
comparisons (with Bonferroni corrections) found that the interaction was driven by a relative decrease
in quality of daily living (p = .006) and socialisation (p <.001) support from T1 to T3, though no
significant changes in quality of academic support (p = .579) from T1 to T3 was noted. Neither social
anxiety nor autistic traits significantly interacted with time to influence changes in PSS quality.
However, a significant interaction between mean level of social anxiety and domain of support was
found (F(1.89, 337.75) = 5.15, p = .007, np? = .03). TD students with greater social anxiety perceived
better socialization support than academic support (p = .003). No interaction between autistic traits
and domains was found.

For students on the autism spectrum, using Friedman’s test, we observed significant
differences in students’ perceived quality (x%(2) = 9.10, p = .011) of support across the three domains
over time. For PSS quality over time, median (interquartile range) were 4 (1.67 — 5.67) for academic,
6 (4 — 7.08) for daily living, and 4.18 (3.33 — 6.19) for socialization areas. PSS quality was better in
daily living relative to academic studies (Z = -2.62, p = .009), though no differences between
socialization and academic areas (Z = -1.89, p =.059), or daily living (Z = -1.55, p = .121). Kendall’s
tau-b correlations found no significant associations between PSS quality in any domains, with either
autism symptom severity (z, = -.15 t0 .09, p = .063 to .348), or social anxiety (z, =-.15t0 .07, p =
.348 t0 .694, respectively).

University Transition Outcomes
Table 3 shows transition outcomes (SACQ) at T2 and T3 for TD students and students on the

autism spectrum.

172



Table 3

Students’ transition outcomes at times 2 and 3, as measured by Student Adaptation to College

Questionnaire (SACQ).

TD (n =182) ASD (n =21)
Time 2 Time 3 Time 2 Time 3
M (SD) Range M (SD) Range M (SD) Range M (SD) Range

Academic  143.96 67 -196 144.32 76 — 439 126.48 62 — 186 125.71 75177
(23.12) (31.95) (26.87) (29.58)

Social 128.42 46178 128.01 39-176 97.76 44 — 132 99.14 55142
(25.19) (26.36) (26/19) (25.24)

Personal/ 82.40 31-133 84.70 37-129 62.05 25-87 63.95 24 - 104
Emotional  (18.70) (19.46) (17.85) (20.24)

Attachment 108.10 38-135 106.87 39-134 87.95 44 — 117 95.29 51-119
(17.00) (18.47) (18.60) (18.64)

Total 412.69 221 -548 413.04 222 - 572 333.14 168 — 457 335.38 270 - 462
(59.84) (61.83) (72.60) (73.95)

Note. TD = Typically Developing; ASD = Autism Spectrum Disorder.

TD students. Pearson’s correlation showed a significantly positive correlation between
overall transition outcome (r = .78, p <.001), as well as academic (r = .50, p < .001), social (r =.79, p
<.001), personal emotional (r = .70, p <.001), and attachment to institution (r = .75, p <.001)
subscales at T2 and T3. Paired sample t-test showed no significant differences between T2 and T3 for
the total or any subscale scores when Bonferroni is used to control for multiple comparisons (p > .01).
The average scores for SACQ total and subscales from T2 and T3 were used as dependent variables
for all subsequent stepwise linear regression models, assessing how autistic traits, mean level of social
anxiety, and changes in SNS and PSS might influence transition outcomes.

Both levels of social anxiety (f=-.51, p <.001) and autistic traits (£ =-.15, p = .041) were
negatively associated with overall transition outcome (SACQ total), and together explained 36% of
variance (F (2, 179) = 50.87, p < .001). Adding T1 SNS and PSS in step 2 did not improve overall
model fit (Fchange (4, 175) = 2.01, p = .095, R? Change = .03). In step 3, adding T3 SNS and PSS

significantly improved model fit (Fchange (4, 171) = 4.13, p = .003, R? Change = .05), and better overall
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transition outcome was associated with lower social anxiety (£ = -.50, p <.001), and smaller network
density at T3 (f=-.16, p = .01).

For academic, personal/emotional, and attachment to institution transition outcomes (Table
4), only lower levels of social anxiety significantly predicted better transition outcomes in each
domain (p < .001), even when measures of SNS and PSS at T1 and T3 were added to the model in
steps 2 and 3. Similarly, for socialization adjustments, both lower levels of autistic traits (p = .001)
and social anxiety (p < .001) predicted better socialization at university, and no measure of SNS or

PSS at T1 or T3 helped to improve model fit.
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Table 4

Stepwise linear regressions showing how changes in social network structure and perceived social

support (from time 1 to time 3), and baseline characteristics (time 1) influence transition outcomes in

typically developing students (n = 182).

Academic Socialisation Personal/ Attachment to
Emotional Institution
Model 1 B (SE) B B (SE) B B (SE) B B (SE) B
AQ-S Tot (T1) -11(.22) -.04 -.63 (.20) -.23* .03 (.15) .02 -.29 (.14) -.16
SAS-A Tot M -.66 (.17) -.33* -.87 (.15) -43*  -70(.12) - A7* -.56 (.11) -40*
R? 12 .34 21 .25
F (2,179) 12.62* 45.89* 24.31* 30.42*
Model 2
AQ-S Tot (T1) -.08 (.22) -.03 -.59 (.20) -22% .04 (.16) .02 -.26 (.14) -14
SAS-A Tot M -.70 (.17) -.35* -.85 (.15) -41* -.66 (.12) -.45* -.55 (.11) -.39*
Size (T1) -.40 (.36) -.09 13 (.32) .03 .20 (.25) .06 .03 (.23) .01
Density (T1) -6.38(9.25) .05 -16.30 (8.15) -13 -.81 (6.52) -01 -8.94 (5.86) -.10
PSS Qty (T1) -.14 (.50) -.03 -.03 (.44) -01 -.29 (.35) -.10 -.30(.32) -.10
PSS Qlty (T1) .56 (.37) .18 .27 (.33) .09 .16 (.26) .07 48 (.24) 22
AR? .03 .03 .01 .04
AF (4,175) 1.37 1.79 .38 2.29
F (6,175) 5.16* 16.76* 8.24* 11.96*
Model 3
AQ-S Tot (T1) -11(.22) -.04 -.61 (.20) -.23* .02 (.15) .01 -.28 (.14) -.15
SAS-A Tot M -.69 (.17) -.34* -.84 (.15) -41* -.66 (.12) -.45* -.54 (.11) -.39*
Size (T1) -.57 (.41) -12 .01 (.37) .00 .05 (.29) .02 -.16 (.26) -.05
Density (T1) -2.31(9.30) -.02 -13.92 (8.33) -11 2.04 (6.58) .02 -6.39 (5.87) -.07
PSS Qty (T1) .39 (.54) .09 .16 (.48) .04 .08 (.38) .03 -.04 (.34) -.01
PSS Qlty (T1) .16 (.40) .05 .08 (.36) .03 -.06 (.28) -.03 .23 (.25) 13
Size (T3) 46 (.40) .10 .28 (.36) .06 .39 (.28) A1 44 (.25) 14
Density (T3)  -20.91(11.20) -.14 -16.27(10.03) -11 -11.50(7.92) -10  -15.26 (7.06) -.15
PSS Qty (T3) -.90 (.55) -.19 -.19 (.49) -.04 -.63 (.39) -.18 -.28 (.35) -.08
PSS Qlty (T3) .62 (.38) 19 .25 (.34) .08 .28 (.27) 12 23 (.24) 10
AR? .05 .02 .04 .05
AF (4, 171) 2.77 1.25 2.35 2.29
F (10,171) 4.33* 10.61* 6.04* 8.75*

Note. AQ-S Tot = Autism Quotient — Short Total; SAS-A Tot M = Social Anxiety Scale — Adolescent

total mean; PSS = Perceived Social Support; Qty = Quantity; Qlty = Quality. * p < .01 (Bonferroni

corrected for multiple comparisons.
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Students on the autism spectrum. Wilcoxon signed-rank test (Bonferroni corrected for
multiple comparisons, with alpha level of .0125) found no significant differences between T2 and T3
in academic (Z = -1.14, p = .889), social (Z = -.47, p =. 641), or personal emotional adjustments (Z = -
.68, p = .498), or attachment to institution (Z = -.19, p =. 848). We used the mean adjustment score for
each transition outcome domain across T2 and T3 for subsequent analyses.

Kendall’s tau-b correlations showed autism symptom severity was not associated with
academic (= =-.17, p = .289), social (z, = -.07, p = .649), personal-emotional (z, = -.20, p =.203)
adjustments, or attachment to institution (z, = -.11, p = .505). However, higher level of social anxiety
was associated with poorer academic adjustment (z, = -.41, p = .009), poorer personal/emotional
adjustment (z, = -.34, p = .034), and poorer attachment to institution (z, = -.35, p =.027), though not
with socialization adjustment (z, = -.19, p = .226).

Next, we conducted Kendall’s tau-b correlations between measures of SNS and PSS that
showed significant changes over time, and different university transition outcomes. For SNS, network
composition was not significantly associated with academic (z, = -.06 to .17, p = .29 to .88), social (m
=-.1810.29, p = .065 to .29), personal-emotional adjustments (z, = -.11 t0 .19, p =.227 to .88), and
attachment to institution (=, = -.08 to .13, p = .397 to .658). For PSS, total combined support quantity
and quality across different areas, network members, and over time was not associated with academic
(zo=-.17,p=.277; 7, = -.08, p = .629, respectively), social (= =-.11, p = .506; 7, = -.09, p = .587,
respectively), personal-emotional adjustments (z, = -.21, p =.194; 7, = -.03, p = .833, respectively), or
attachment to institution (=, = .14, p = .381; o = .01, p = .928, respectively).

Discussion

The current study was the first to employ a longitudinal design to quantitatively evaluate
changes in perceived distress frequency, SNS, and PSS amongst first-year students transitioning to
university. We also assessed whether these changes are associated with first-year transition outcomes
and the role of autistic traits and social anxiety in TD students and students on the autism spectrum.
Perceived Distress Frequency

Whereas TD students perceived greatest distress in academic studies, students on the autism

spectrum perceived greater distress across all areas over time. One common thread linking together
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the academic, daily living, and socialization areas is the necessity for maintaining and engaging in
social interactions across all aspects of university life, which can be anxiety-provoking and exhausting
(Anderson et al., 2017; Elias & White, 2018; Jackson, Hart, & VVolkmar, 2018; Van Hees et al., 2015).
Similarly, TD students with higher social anxiety perceived greater distress frequency also in
socialization, reflecting potentially lower social competency and greater vulnerability when coping
with social changes at university (de Lijster et al., 2018).

Changes in Social Network Structure

We found that TD students reported a reduction in their social network size and density over
the first semester, and this selective social pruning is concordant with the socioemotional selectivity
theory (Carstensen et al., 1999; English & Carstensen, 2014), which suggests the individual’s social
network helps them to gather information through new network ties during times of change (e.g.,
transitioning to university). However, during times of stability, the social network serves to maintain
an individual’s social and emotional wellbeing by undergoing a selective pruning process, by only
keeping network members who are considered to be close and supportive to the individual. Therefore,
TD students might be selectively pruning out both old (before university) and new (since university)
social network ties as they settle into university life. The decrease in social network density over time
also perhaps reflects the increasing separation of a TD’s student’s peer network and family networks
during university, as family members are less familiar with new social network ties that the students
have made at university. Although the increasing network fragmentation might reflect increasing
independence an individual has in establishing his/her new social world, it could also mean that
access to social capital becomes more fragmented and specialised amongst each small cluster of
network members identified in one’s social network (Scott, 2017).

In contrast, students on the autism spectrum did not report any significant changes in their
social network size or density over time. Social networks contained an average of around 7-8 people,
and a density of 0.32-0.39. From social network literature, the average social network size lies
between a tight knit support clique (5 people), and a bigger and more diverse sympathy group (12
people), both of which are considered to include mostly network members from whom the individual

is likely to seek advice and support when needed (Dunbar & Spoors, 1995; Hill & Dunbar, 2003).
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Students on the autism spectrum may therefore have listed primarily people they considered closest to
them (as measured by SNaPSS). From the higher education literature, both the social network size
and density reported here is concordant with previous findings in first-year TD students who live on
campus (network size 7-9 people; density 0.3-0.37) (Hays & Oxley, 1986). Despite converging
towards an average size and density which fall within the expected range from both social network
and higher education literature, SNaPSS helped to capture and visualise the great diversity and
individual differences in students’ SNS over time Via personalised ecomaps.

Consistent with developmental literature, both autistic and TD students reported an increase
in relative percentage of peers relative to family and other network members over time, as peers
provide more functional support over the course of adolescence and adulthood when young people
move away from home (Lee & Goldstein, 2016). The current study found students on the autism
spectrum established some new relationships with same aged peers at university (Barnhill, 2016;
Gurbuz et al., 2019; Jackson, Hart, Brown, et al., 2018; Morrison et al., 2009). Given that prior
literature found elevated levels of loneliness amongst students on the autism spectrum, it may be that
they are not as satisfied with their SNS compared to TD students, and are unable to initiate social
activities with peers, both of which were not directly measured and remain a future direction to be
explored.

Changes in Perceived Social Support

Consistent with prior literature, both TD students and students on the autism spectrum found
friends to provide better support quantity and quality compared to other network members (Hays &
Oxley, 1986; Swenson et al., 2008). Over time, friends may become an increasingly important source
of social support, as family members begin to provide increasingly less informational and emotional
support to students (Swenson et al., 2008). Concordant with prior literature where parents reported
that they continued to support students on the autism spectrum at university (Cai & Richdale, 2016),
students on the autism spectrum also perceived family members to provide better quality support.
Despite previous literature suggesting that students on the autism spectrum receive support from
institution and professionals (Gurbuz et al., 2019; Ward & Webster, 2018), the current study found

students on the autism spectrum did not find other network members as supportive as family and
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friends. It might be that students on the autism spectrum did not list as many university staff or other
support members using the SNaPSS because they did not feel personally close to them or may not
have kept in contact with the person overseeing their support needs at university.

Both TD students and students on the autism spectrum perceived greatest support in daily
living skills (such as cooking, managing time and finances), relative to socialization and academic
areas. The reduced quantity and quality of PSS in the academic area is especially interesting, given
that academic area was perceived to be the most distressing amongst TD students. According to the
stress-buffering hypothesis, social support can only buffer stress where the type of support provided
matches the source of stress itself (Cohen & Wills, 1985), thus the low level of PSS in academic areas
may be unable to buffer against academic distress, though direction of causation between support and
distress remain to be explored in future studies.

Finally, although social anxiety did not have any impact on PSS of students on the autism
spectrum, TD students who had greater social anxiety perceived more support in socialization areas
relative to other areas. Given that the same group of students still perceived greatest frequency of
distress in socialization areas, this suggests that PSS from network members is unable to sufficiently
buffer against social distress when experienced alongside social anxiety. Students with higher social
anxiety might have more negative perceptions of their own social competency regardless of the
amount of external support offered (de Lijster et al., 2018), and future studies can explore the impact
of negative self-perception on social competence over time.

University Transition Outcomes

We found that changes in SNS and PSS, as well as social anxiety and autistic traits had
differing impact on students’ transition outcomes. For TD students, better overall transition outcome
was associated with lower social anxiety over time and having a smaller social network density by the
end of semester two (Time 3), though the direction of causation is unclear. Perhaps students who are
less socially anxious can selectively prune their social network to maintain only social contacts that
are closest and most helpful to them. Alternatively, having a closely-knit social network can also

improve flow of social capital and support, and may help to maintain a low level of social anxiety.
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Future directions can explore how students utilise their social network in relation to social anxiety
through qualitative interviews, to better understand the direction of causation.

For both groups, the negative association between higher levels of social anxiety and poorer
academic and personal/emotional adjustments is consistent with prior literature (Arjanggi &
Kusumaningsih, 2016; Brook & Willoughby, 2015; Zukerman et al., 2019). Previous findings have
hypothesised that greater social anxiety may restrict an individual’s access to social capital and access
to information, resulting in poorer academic performance. Previous findings also found lower
personal emotional adjustment is associated with greater psychological distress, poorer independence
in managing one’s own emotions, and being more likely to be known to the campus
psychological/counselling services (Baker & Siryk, 1999). The current study found that when taking
into account social anxiety, changes in SNS and PSS were not associated with either academic or
personal emotional adjustments, further suggesting that some of the variance associated with poor
transition outcomes in either domain explained by changes in students’ social world may be largely
attributable to one’s level of social anxiety.

For social transition outcomes, we found that better social adjustment in TD students was
associated with lower levels of autistic traits and social anxiety, which is concordant with prior
literature that examined the broader autism phenotype in TD university students (Jobe & Williams
White, 2007; Trevisan & Birmingham, 2016). It is interesting to note that the relationship between
autistic traits and socialization adjustment held even when taking into account social anxiety
symptoms and changes in SNS/PSS, suggesting that autistic traits have a negative impact on social
transition outcomes beyond that of social anxiety, as well as changes in an individual’s social world.
Therefore, both social anxiety and autistic traits can independently contribute towards TD students’
social vulnerability when transitioning to university. In contrast, for students on the autism spectrum,
socialization adjustment was not associated with changes in SNS/PSS, autistic traits, or social anxiety.
The relatively small sample of students on the autism spectrum in the current study had high levels of
social anxiety as well as autistic traits, and therefore may not have provided sufficient range of scores
or enough power for either factor to bear a significant association with social transition outcomes.

Future studies should include a larger sample of students on the autism spectrum with high versus low
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levels of social anxiety, to directly compare the extent to which autistic traits and social anxiety might
differentially relate to social adjustments during first year of university.

Finally, both TD students and students on the autism spectrum with greater social anxiety also
experienced poorer attachment to institution, suggesting poorer commitment and/or satisfaction with
their degree choice, as well as reduced satisfaction with the institution that they are attending (Baker
& Siryk, 1999). Previous studies suggest lower scores on attachment to institution is associated with a
greater likelihood of discontinuing one’s studies at university (Baker & Siryk, 1999). Therefore,
stakeholders should consider targeting students’ social anxiety during transition planning for both
student groups, beyond support strategies aimed at improving students’ SNS/PSS at university, to try
and minimise the negative impact that social anxiety has on students’ satisfaction at university and
elicit more widespread positive transition outcomes.

Strengths, Limitations, and Future Directions

The current study has many strengths. First, we used a longitudinal design which spanned
over two semesters during first year of university, thus assessing longer term transition outcomes than
previous studies. Second, previous studies have often assumed a relationship between greater social
anxiety and a smaller and less supportive social network without directly measuring either changes in
SNS or PSS during transition to university. We used a novel online tool (SNaPSS) and found that
social anxiety did not affect changes in the TD students” SNS, though did influence PSS by increasing
the amount of social support provided by network members. Therefore, a directly linear relationship
between social anxiety, structural and functional aspects of social network should not be assumed.

Third, we simultaneously assessed the impact that social anxiety and autistic traits had on
first-year students’ university transition (Brook & Willoughby, 2015; Jobe & Williams White, 2007;
Strahan, 2003). Whereas social anxiety is more related to fear of negative evaluation by peers and
rumination of negative interpretations of social interactions (Clark & Wells, 1995), poor social
communication skills as manifest by high autistic traits might be associated with reduced social
understanding and theory of mind ability (Baron-Cohen et al., 1985). Furthermore, autistic traits
encapsulates a broader range of behaviours such as preference for routines, sensitivity to numbers and

patterns, and the ability to switch flexibly between tasks (Hoekstra et al., 2011). Therefore, the current
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study helped to understand how social and other skills affect university transition outcomes for both
TD students and students on the autism spectrum, by measuring both social anxiety and autistic traits.

The current study has a set of limitations to consider. First, we observed a very high rate of
social anxiety across a majority of TD students at the start of university, before they have made
adjustments to fully adapt to university life (Brook & Willoughby, 2015; Purdon et al., 2001;
Strahan, 2003). It may be that some of the students who surpassed the clinical cut-off for social
anxiety in the current study may have had undiagnosed social anxiety disorder. This is especially
considering that patients with social anxiety disorder often have fewer primary care visits to seek help
or diagnosis due to greater social avoidance (Gross et al., 2005; Roy-Byrne & Stein, 2005). Future
studies could include a clinically diagnosed socially anxious group as a control group, to examine
generalisability of current results in TD students to a clinical population.

Second, the current study used exclusively subjective self-report measures to gain insight into
first-hand experiences of life at university. However, the study lacks an objective measure of
transition outcome (e.g., academic records, participation in societies/clubs/other campus events,
retention rate etc). Objective outcome measures can help assess whether perceived distress at
university is due to objectively poor performance or related to trait anxiety that may have caused the
participant to perceive the transition experience in a more negative manner. Future studies assessing
predictors of university transition outcomes can use both subjective and objective measures.

Third, the sample of students on the autism spectrum was relatively small (n=21), and meant
that different statistical approaches were used to analyse data from the two groups, which did not
enable direct between-group comparisons to be made. Given the longitudinal nature of the study and
the need for students to complete baseline measures within first two weeks of starting university,
recruitment was particularly challenging in finding first-year students on the autism spectrum who
were willing to take part in research during a particularly stressful time. Recruitment challenge further
highlights the need for collaboration between institutions and researchers, to ensure incoming students
on the autism spectrum who are willing to take part in research have the necessary information to help

them contribute.
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Fourth, the current study only included a TD student group who had no current mental,
physical health, or specific learning disabilities to represent students who did not experience
additional vulnerabilities at the start of university. Although we still observed elevated levels of social
anxiety amongst the TD students in the current study who did not have a clinical diagnosis, such
selection to exclude students not on the autism spectrum who had concurrent clinical diagnoses may
not be truly representative of the population of students not on the autism spectrum at university.
Future studies can benefit from replicating the current study with the addition of a student group who
face non-autism related vulnerabilities (such as those who have a clinical diagnosis for mental or
chronic physical health condition, and/or specific learning disabilities) as an additional comparison
group, to examine both the reproducibility of current results, but also highlight whether results noted
in the current study are unique to students on the autism spectrum, or shared amongst more vulnerable
students transitioning to university in general.

Finally, given that there is a large diversity in students’ SNS over time, it will be helpful to
assess to what extent the visual presentation of social networks based on their reports are in line with
students’ more abstract considerations of what their social world is like, and how satisfied they are
with their social network. The relationship between SNS, PSS, and mental health may not be linear.
Understanding students’ perceptions of their SNS can help stakeholders better interpret what
resilience and vulnerabilities in social networks might look like for TD and students on the autism
spectrum, and to help plan more tailored support to address those needs during transition to
university.

Conclusions and Practical Implications

In conclusion, our study showed the SNaPSS helped to successfully capture individual
differences in SNS and PSS over time. Collecting students’ social network maps upon entering
university can also help stakeholders easily visualise the current support structure that the student
perceives to be most important to them, and identify which social capital resources might no longer be
available to students when transitioning to university, to better focus on meeting students’ support
needs in those areas. Stakeholders can also provide better training and communication between family

members, peers, and university staff to further triangulate support for university students. The current
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study also found both autistic traits and social anxiety can impact transition outcomes for students on

the autism spectrum and TD students during first year of university. Therefore, stakeholders may

consider delivering workshops to help students mitigate social distress and introduce more positive
coping mechanisms in managing social anxiety in the first semester of university, which might have
more widespread long-term benefits in improving students’ transition outcomes across academic,
social, personal-emotional domains, and increase students’ satisfaction with their degree and
institution.
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Appendix 1
Measures

Autism Quotient-Short (AQ-S; Hoekstra et al., 2011). AQ-S is a 28-item abridged version
(Hoekstra et al., 2011) of the full 50-item Autism Quotient scale, and has been validated in 3
independent samples across the Netherlands and UK. The abridged scale includes items that assess a
range of social behaviours that are related to autistic traits, such as “I prefer to do things the same way
over and over again”; “I frequently get strongly absorbed in one thing”. The abridged scale has good
internal consistency (Cronbach’s alpha is between .77 and .86). The abridged AQ-S also had high
predictive validity, where scores >65 had a sensitivity of .97 and specificity of .82. Each item is rated
on a four-point Likert scale, ranging from Definitely Agree (1) to Definitely Disagree (4). All
participants completed the AQ-S at T1, as part of participant characterisation on level of autistic traits.

Social Anxiety Scale — Adolescents (SAS-A; La Greca, Ingles, Lai, & Marzo, 2015). SAS-
A is a 22-item self-report measure of social anxiety in adolescents (La Greca et al., 2015), where each
item is rated on a five-point Likert scale, ranging from 1 (Not at all) to 5 (All the time). Of the 22
items, three subscales are derived from 18 items, with the remaining 4 items being filler items. The
three subscales consist of: 1) fear of negative evaluation (FNE; 8 items); 2) social avoidance and
distress in new situations (SAD-NEW, 6 items); 3) generalised social avoidance and distress (SAD-G;
4 items). Validation of the SAS-A is described by La Greca et al. (2015). All participants completed
the SAS-A at T1, as part of participant characterisation, as well as at T2 and T3 to monitor changes
over time.

Social Network and Perceived Social Support (SNaPSS; ; Lei, Ashwin, Brosnan, &
Russell, 2019). The SNaPSS is in three sections. Part one measures participants’ perceived distress
frequency across 15 academic, daily living, and socialization areas on a 5-point scale ranging from 0
(never) to 4 (6 or more times a week). Part two measures SNS, and participants are asked to name up
to 20 individuals (network size) with whom they have been in contact with over the past three months,
and whose relationships were considered to be particularly important and worthwhile to the
participant. Participants report the type of relationship (e.g., family, friends, other individuals such as

teacher/lecturer, support/social worker etc; % network composition), degree of similarity, the
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frequency, and modes of contact between self and each network member named. Network density is
approximated by asking individuals to state whether to the best of their knowledge, each network
member named know and are in contact with other network members named. Density is scored
between 0 (low) to 1 (high), with high density reflecting that all network members named know and
are in contact with each other. Part three measures PSS, where participants rate whether each network
member named has provided them with support across any of the 15 academic, daily living, and
socialization areas, and the perceived quantity and quality of support provided. Total perceived
frequency and quality of support are scored between 0 and 15, with 0-5 within each of academic,
daily living, and socialization domain.

Student Adaptation to College Questionnaire (SACQ); Baker & Siryk, 1984). The SACQ
is a 67-item self-report questionnaire evaluating students’ transition outcome when adapting to
university life (Baker & Siryk, 1984). There are four subscales: academic adjustment (24 items),
social adjustment (20 items), personal emotional adjustment (15 items), goal commitment and
institutional attachment (15 items). Each item is rated on a nine-point scale ranging from “applies
very closely to me” to “doesn’t apply to me at all”. The SACQ has been shown to have high internal
consistency (Cronbach’s alpha ranges from .77 to .95), and has been shown to be negatively
associated with measures of loneliness and anxiety, as well as positively associated with self-appraisal
and positive attitudes towards family and the institution (Baker & Siryk, 1999). Participants
completed the SACQ at T2 and T3, to monitor changes in perceived adaptation to university life

during the first year of university.
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Appendix 2
Data Analyses

Typically Developing (TD) Students. First, we conducted independent sample t-tests to
examine whether there are any cohort effects when comparing TD students who enrolled in 2017
versus 2018 across any baseline demographic factors (age, A-level average score, level of autistic
traits and social anxiety, perceived distress frequency), as well as baseline social network structure
(size, density, network composition), and overall quantity and quality of perceived social support.
Next, we used chi-squared test to assess whether there are any associations between year of
participation and retention status. Finally, we assessed whether across the entire sample, if there are
any significant differences across the same variables as mentioned above when comparing students
who dropped out of the study versus those who remained in the study.

All remaining analyses are completed using the final sample of TD students (n = 182) who
completed all three questionnaire sessions online. We conducted repeated measures ANOVA to
investigate changes in perceived distress frequency over time, as well as changes in SNS and PSS
over time. We then conducted repeated measures ANCOVA with both social anxiety and autistic
traits as covariates, to examine any interaction effects between the covariates and effect of time, type
of support, or membership status. Where sphericity is violated (p < .05), we used Greenhouse-Geisser
estimates in our reported results. We also used Bonferroni to control for multiple comparisons.

To assess whether baseline levels of autistic traits or mean level of social anxiety had any
significant effect on transition outcomes (SACQ), we conducted the following analyses. First, we
assessed whether there are significant differences in transition outcomes by assessing the total and
subscale scores of the SACQ between times 2 and 3 by using paired sample t-test (using Bonferroni to
control for multiple comparison), and also conducted Pearson’s correlation to assess the degree of
similarity in ratings across the two timepoints. Next, we took an average score of the SACQ total and
subscale scores measured at times 2 and 3 as the final transition outcome score. We computed step-
wise linear regressions to assess how baseline levels of anxiety and autistic traits, as well as changes
in social network structure and perceived social support may have had a significant impact on final

transition outcomes. We entered the SACQ total and subscale scores as dependent variables in
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separate regression models. In step 1, we entered both the mean total social anxiety across T1 to T3
(SAS-A) and autistic trait (AQ-S) scores measured at T1 as predictors. In step 2, we entered time 1
social network size, density, and total perceived quantity and quality of social support as control
variables. In step 3, we entered the same measures as step 2 that were reported at time 3 as predictors,
to assess whether changes in social network structure and perceived social support over the course of
transitioning to university had any impact on transition outcomes.

Students on the autism spectrum. Unlike the TD analyses, given the small sample size of
students on the autism spectrum, we conducted mostly exploratory analyse using non-parametric tests.
First, we conducted Mann Whitney’s U test to compare students who dropped out (n = 7) and students
who completed (n = 21) the study across demographic variables, such as autism symptom severity and
levels of social anxiety at baseline, as well as age, pre-university entry academic performance
(average A-Level score). For students who remained in the study, we also conducted a Friedman’s
test to assess changes in their level of social anxiety over time, and used Wilcoxon signed-rank test as
a post hoc analysis.

All remaining analyses were conducted using the final sample (n = 21) who completed all
three questionnaire sessions online and was conducted in four steps. In step one, we conducted
Friedman’s test to assess whether there were any significant differences in the mean level of
perceived distress frequency across time between academic, daily living, and socialization areas. We
then conducted Friedman’s test to assess whether there were any differences in the total level of
perceived distress frequency (the sum total of academic, daily living, and socialization perceived
distress frequency at each time point) across time. We conducted Wilcoxon signed-rank test as a post
hoc analysis to follow up any significant differences identified from Friedman’s tests. To examine
whether autism symptom severity and level of social anxiety were associated with the mean level of
perceived distress frequency for academic, daily living, and socialization areas over time, we
conducted Kendall’s tau-b correlations.

In step two, for SNS, we used Friedman’s tests to asses changes in social network size and
density over time. For network composition, we used Friedman’s test to examine differences in the

mean percentage composition of family, friends, and other network members across all three
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timepoints. In step three, for PSS, we used Friedman’s tests to first examine whether there were any
significant differences between the mean quantity and quality of support for academic, daily living,
and socialization support provided by all network members across time. Next, we used Friedman’s
tests to examine whether there were any significant differences between the mean quantity and quality
of support across all three domains (academic, daily living, and socialization) across different types of
network members (family, friends, and other). For both changes in SNS and PSS, we conducted
Wilcoxon signed-rank test as a post hoc analysis to follow up any significant differences identified
from Friedman’s tests. We also conducted Kendall’s tau-b correlations to examine whether autism
symptom severity and level of social anxiety were associated with changes in SNS and PSS.

Finally, in step four, we explored the relationship between any changes identified in steps one
to three across perceived distress frequency, changes in SNS and PSS, and different university
transition outcomes measured at timepoints two and three. We first conducted a Wilcoxon signed-
rank test to examine whether there were any significant changes in any transition outcomes between
timepoints two and three, and a mean transition outcome score was computed for any domains which
did not show any significant changes over time. Next, we conducted Kendall’s tau-b correlations to
assess whether autism symptom severity and level of social anxiety had any significant associations
with the mean score for transition outcomes across academic, socialization, personal-emotional, or
attachment to institution domains. Next, we conducted separate Kendall’s tau-b correlations to
examine whether any significant changes identified in steps one to three across perceived distress
frequency, changes in SNS and PSS had significant associations with any of the transition outcome

domains.
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Appendix 3
Results — Participant Demographics

The current study had differences in sex ratio between TD students (19.8% male) and
students on the autism spectrum (52.4% male). For the TD group, the strong bias towards females was
due to the majority of students (130 out of 182) studying psychology degree (a predominantly female
heavy subject). For the ASD group, the 1:1 male to female ratio observed in the current study is not
dissimilar to other research projects completed in adults and young people on the autism spectrum
(e.g., Jackson, Hart, Brown, et al. (2018): N = 56, 46.4% male; Gurbuz et al. (2019): ASD n = 26,
53.8% male; Anderson et al. (2018): N = 48, 50% male), suggesting that adult females on the autism
spectrum may be more likely and willing to take part in research than male counterparts.

Typically Developing (TD) Students. To assess cohort effects by comparing TD students
who enrolled in 2017 (n = 106) and 2018 (n = 153), independent sample t-tests showed that no
significant differences were observed for any student demographic variables including age (1(257) = -
1.29, p = .257), pre-university entry level (A-Level average score) (t(256) = -.81, p = .418), level of
autistic traits (t(257) = -1.41, p = .159), level of social anxiety (t(257) = .32, p =.747), or perceived
distress frequency across academic (t(257) = -.03, p =.974), daily living (t(257) = .15, p = .885), nor
socialization (t(257) = -.38, p = .708) areas. No differences in social network structure were observed
for network size (t(257) = -1.69, p = .092), density (t(257) = -.58, p = .564), percentage of family
(t(257) = .30, p =.767), friends (t(257) = -.61, p = .543), or other members (t(257) = -1.15, p = .252).
No differences were observed in baseline perceived overall quantity of support (t(257) =.17,p =
.868), or quality of support (t(257) = -.11, p = .915).

Comparing study retention rates across 2017 (69.8%) and 2018 (70.6%), chi-squared showed
that there were no associations between year of participation and study retention (x? (1) = .018, p =
.893). Overall, comparing students who completed the research study (n = 182) versus those who
dropped out of the study (n = 77), independent sample t-tests showed that no significant differences
were observed for any student demographic variables including age (t(257) = .24, p = .808), pre-
university entry level (A-Level average score) (1(256) = -.65, p = .519), level of autistic traits (t(257)

=-1.29, p =.199), level of social anxiety (t(257) = -.26, p = .793), or perceived distress frequency
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across academic (t(257) = 1.42, p =.158), daily living (t(257) = .03, p = .974), nor socialization
(t(257) = .85, p = .394) areas. No differences in social network structure were observed for network
size (t(257) = .85, p =.396), density (t(257) = -.10, p = .917), percentage of family (t(257) =-1.71, p
=.089), friends (t(257) = 1.56, p = .12), or other members (t(257) = .47, p = .637). No differences
were observed in baseline perceived overall quantity of support (t(257) = .93, p = .078), or quality of
support (t(257) =-1.30, p = .195).

It should be noted that the mean total score for social anxiety (SAS-A total) showed overall
elevated levels of social anxiety across the sample (56.08), with a total of 115 out of 182 students
scoring above the recommended clinical cut-off score of 50 at baseline for social anxiety. Given that
the baseline measure was taken within the first two to three weeks of starting semester one at
university amongst first year students, there may be ceiling effects as the first few weeks of university
transition might be a particularly stressful and anxiety provoking time for students, relative to the rest
of the academic year. We chose to conduct all subsequent analyses across the whole sample (n = 182),
rather than splitting our sample into those with high versus low social anxiety at baseline. This is
because of two main reasons. First, given that none of the participants had a current diagnosis of
anxiety disorders at the point of enrolment, the recommended cut-off score of 50 cannot be solely
taken as a clinical cut-off score, but rather to show that the elevated levels of social anxiety observed
at baseline may reflect state anxiety, highlighting that experiences of elevated levels of social anxiety
during the first three weeks of starting university can be pervasive across students. Second, using the
whole sample enabled us to examine how baseline individual differences across a wide range of
autistic traits and social anxiety might influence changes in SNS/PSS and transition outcomes, which
is in line with our main research interest defined pre-hoc, rather than focusing on directly comparing
those with high versus low levels of social anxiety at baseline (post-hoc).

Students on the autism spectrum. Using Mann-Whitney’s U test, we did not observe any
differences between students on the autism spectrum who completed the study (n = 21), and students
who dropped out (n = 7) in age (U = 70, p = .819), pre-university academic performance (average A-
Level score; U = 64, p = .64), autism symptom severity (U =67, p =.756), and social anxiety (U =

60, p = .499).
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Appendix 4a
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Appendix 4a. Contrasting examples of typically developing students’ social network structural changes over time, highlighting individual differences. Bro =
Brother; Sis = Sister; BU = Before university; SU = Since university; F = Friend; O = Other. A) Participant showed decreases in both network size and

density over time. B) Participant showed increases in both network size and density over time.
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Appendix 4b. Contrasting examples of autistic students’ social network structural changes over time, highlighting individual differences. Bro = Brother; Sis =

Sister; BU = Before university; SU = Since university; F = Friend; O = Other. A) Participant showed decreases in both network size and density over time. B)
Participant showed increases in both network size and density over time.
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Post Chapter Five Commentary

Chapter Two identified the paucity of literature that have adopted a longitudinal approach to
investigate how simultaneous changes in social network structure and perceived social support can
affect autistic and typically developing students’ university transition. By using the Social Network
and Perceived Social Support (SNaPSS) measure developed in Chapter Three, Chapter Five builds
upon the cross-sectional between-group findings in Chapter Four by examining longitudinal within-
group changes in the structural and functional components of social networks within both autistic and
typically developing students.

Compared to cross-sectional findings form Chapter Four, Chapter Five further identified
having higher levels of social anxiety over time to be a key factor that negatively impacted students’
perceived distress across academic, daily living, and socialisation aspects of university life, as well as
being negatively associated with a wide range of long-term university transition outcomes in both
student groups. In contrast, higher levels of autistic traits are only associated with having poorer
socialisation transition outcomes in typically developing students, and not autistic students. It may be
that typically developing students who experience greater levels of social communication difficulties
as shown by higher levels of autistic traits and social anxiety might be more vulnerable to poor social
experiences at university relative to their peers, and lack access to any potential support services that
autistic students might have due to absence of diagnosis. Chapter Five highlights that regardless of
having autism diagnosis, higher levels of social anxiety over the first year of university can have more
widespread negative consequences for all students. Stakeholders may consider delivering
psychoeducation or workshops at the start of university for all students transitioning to university to
equip student with better knowledge, awareness, and anxiety management and coping strategies to try
and mitigate the long-term impact of social anxiety on transition outcomes.

When examining changes in the structural and functional components of social networks,
both student groups showed more similarities than differences with friends making up the largest
proportion of networks over time, and family and friends to provide better quantity and quality of
support. When interpreted in the context of Chapter One which examined current literature that

outlined difficulties associated with autistic students’ transition to university, one challenge
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highlighted was autistic students’ reports of poor quality of social experiences at university and
loneliness. Given that the current study found rather similar structural and functional patterns of social
networks across both student groups, it may be that autistic students find it more difficult to cope with
the unplanned social changes during transition to university, and therefore perceive such changes
more negatively.

To help autistic students better understand and anticipate potential social changes they might
encounter during transition to university, social network maps can offer a clear visual tool to help
students plan for how they would like to maintain existing and establish new relationships at
university through different social channels. Chapter Six discusses the development, pilot and
evaluation of a social network workshop where autistic students provide their feedback on the use of
social network maps to plan for social changes associated with transitioning to university through the

workshop.
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Chapter Six

Autistic students’ experience of using social network maps in preparation for university

transition

Chapter Rationale

Using Social Network and Perceived Social Support (SNaPSS) measure in both cross-
sectional and longitudinal studies, Chapters Four and Five respectively highlighted similarities and
differences in social network structure between autistic and typically developing first-year university
students. Although similar patterns of relative network composition (i.e., the relative proportion of
family, friends, and other staff members) changes over time during first year of university were
identified in both student groups, previous literature highlighted in Chapter One suggests that many
autistic students perceive university to be a more lonely, and often socially isolating place. Relative to
their typically developing peers, autistic students might find adapting to changes in their social sphere
particularly difficult, and therefore stakeholders should consider the possibility of formulating more
individualised social transition planning helping autistic students anticipate, evaluate, and plan for
potential social changes they might encounter. Chapter Six aims to gain further insight into how
students perceive their pre-university transition network when visualising it through the network maps
generated from SNaPSS. Furthermore, Chapter Six assesses the development and pilot of a social
network workshop that is aimed to help autistic students make efficient use of their pre-university
transition map to plan for potential changes they will encounter during university transition.
Qualitative and quantitative feedback are gathered to evaluate accuracy of social network maps, as
well as the students’ opinions on using social network analysis to help them prepare for upcoming

social transitions associated with university.
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Abstract
Background: For many students, the social changes associated with transitioning to university can be
anxiety-provoking. For autistic students who may find adapting to social changes particularly
challenging, developing a strength-based approach that enables students to systematically visualise
existing social relationships and plan for upcoming changes may actively engage them in developing
ways to cope with anticipated social transitions before starting university. Method: This mixed-
method study examined the development, pilot, and evaluation of a workshop designed to help
autistic students (n = 29; 16-32 years) to gain a better understanding of the relationship between social
network structure and support accessibility. Individual social network maps were created for each
student based on their response on the Social Network and Perceived Social Network tool. During the
workshop, students used either their own or an example social network map to think about upcoming
social changes in preparation for transition to university and provided feedback regarding their
experience of using social network maps and taking part in the workshop. Results: Most students
enjoyed learning about social network structure and found the concrete visualisation of their social
relationships using a network map to be useful when planning for social network changes during
university transition. Ways to improve social network map and workshop clarity are discussed.
Conclusions: Social network maps may provide a useful tool for autistic students to visualise and gain
awareness about how they can scaffold their own social network at university. Wider implications for

university stakeholders, limitations and future directions are also discussed.

Keywords: Autism Spectrum Disorder, Social Network, university, college, transition support
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Autistic students’ experience of using social network maps in preparation for university

transition

For students transitioning to university, maintaining and establishing new sources of social
network relationships can help students gain access to different sources of support (English &
Carstensen, 2014), including informational, practical, and socio-emotional support (Friedlander et al.,
2007; Gall et al., 2000; Hays & Oxley, 1986; Swenson et al., 2008; Tao et al., 2000). Adapting to a
new social network structure can be particularly challenging for students who experience social
difficulties, such as autistic-students® (Jackson et al., 2018; Wehman et al., 2014). Autism Spectrum
Disorder (ASD) is characterised by having both social communication difficulties and restricted and
repetitive patterns of behaviours and interests (American Psychiatric Association, 2013), and many
experience co-occurring mental (Hollocks et al., 2019) and physical health conditions (Bolton, 2009).

Previous research investigating autistic-students’ transition to university have identified social
transitions to be particularly challenging (Elias & White, 2018; Geller & Greenberg, 2009; Jackson et
al., 2018; MacLeod & Green, 2009; Wehman et al., 2014; Zeedyk et al., 2016). Despite expressing a
desire for friendship at university, many autistic-students may be ill equipped to navigate the diverse
social scene at university, and often struggle to keep up with the social demands required across
academic studies (e.g., group work), daily living (e.g., accommodation), and socialisation (e.g., clubs
and societies) aspects of university life (Adreon & Durocher, 2007; Hillier et al., 2018; Zeedyk et al.,
2016). Students report experiencing difficulties with initiating social interactions and expressing their
ideas to others (Gurbuz et al., 2019), and even for those who are satisfied with their close
relationships, broader difficulties to integrate into the wider university community still result in
feelings of poor quality social interactions, increased levels of stress, loneliness, anxiety and
depression (Jackson et al., 2018). Some autistic-students find maintaining a large number of social
contacts at university exhausting (Van Hees et al., 2015), and parents often continue to be an

important source of social support at university (Elias & White, 2018).

6 In this study, we have chosen to use identity first language when referring to autistic individuals, as this was found to be
preferred by members of the autism and autistic community by Kenny et al. (2016).
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Developing effective educational interventions prior to transition may be helpful for
encouraging students to identify and plan for the upcoming social network changes. One way to
visualise social changes is through social network analysis, which uses quantitative methodology to
map out the structural and functional components of one’s relationships with people that one is in
contact with (Kreider et al., 2016; Scott, 2017). Social network maps can take the form of either an
ecomap (where an individual names and describes the relationship they have with people that are
close and important to them across multiple contexts), or a sociomap (where all individuals who are
usually found in a common space, e.g., a classroom, answer questions about relationships with each
other).

Previous studies investigating social networks in autistic children focused on sociomap which
depicts the relative relationship strengths defined within a particular social circle/space, and found
that compared to their typically developing (TD) peers, autistic children tend to experience greater
peer rejection, fewer reciprocal friendships, and have poorer friendship quality that can lead to
increased feelings of isolation and loneliness (Anderson et al., 2016; Bauminger et al., 2003;
Bauminger & Kasari, 2000; Chamberlain et al., 2007; Kasari et al., 2011; Locke et al., 2010, 2013).
Autistic children often appeared on the periphery of their classroom networks, and were less
connected to other peers in the classroom (Chamberlain et al., 2007; Kasari et al., 2011; Locke et al.,
2013; Rotheram-Fuller et al., 2010). Despite characterising quantitative social network differences,
none of the above studies gathered qualitative feedback from the students to expand upon their
interpretations of the social world that is constructed around them, and to what extent the network
map reflects their own understanding of the social relationships they have with others.

During transition to university, as individuals begin to socialise with different people across
multiple contexts (such as in accommaodation, course related activities, and extracurriculars), an
ecomap provides succinct way to summarise the diverse range of relationships that an individual
maintains over time. An ecomap enables an individual to clearly see network structure including the
size (i.e., number of people one is in contact with), density (i.e., to what extent the network members
named know of and are in contact with each other), as well as identify clusters (i.e., individuals within

a cluster are in more frequent contact with each other than non-cluster members), and composition
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(i.e., family, friends, and other network members including teachers, support workers, medical staff).
Network structural differences have been found to relate to one’s access to functional support (Scott,
2017), such that during periods of transition such as moving to university, a network low in density
with multiple clusters might buffer against some of the potential relationship losses as students move
away from their existing social relationships.

Educating students transitioning to university so that they are aware of the structure of their
existing pre-transition relationships with various family, friends, and other network members can help
them consider which relationships are particularly supportive to them, and how such relationships
might change when they go to university. Helping students understand that network size is not the
only dimension to measure “social success”, and the value in creating a network structure that
provides them with better access to different support may also enlighten students to carefully consider
the purpose of maintaining or establishing new relationships during university transition.

A recently developed novel online tool designed to assess Social-Network Structure and
Perceived Social Support (SNaPSS; Lei, Ashwin, Brosnan, & Russell, 2019a) has been shown to
effectively capture individual differences in social-networks amongst autistic-students visually (Lei et
al., 2019b). A visual social-network-structure may be better suited to the cognitive style of autistic-
students. Guidance from the National Institute for Clinical Excellence (NICE) recommends that
psychological interventions should be adapted to meet the needs of autistic people, and adaptations
should include the use of visually based materials (National Institute for Health and Care Excellence,
2012). Exploring students’ experience of using their individual social-network map may help
stakeholders gauge whether social-networks can be a useful means of educating students to actively
plan for prospective social transitions.

Current study

This study developed a workshop to educate students about the different aspects of social-
network structure in relation to access to support and provide information and practical exercises to
individualise and apply social-network principles. To address the lack of qualitative feedback from
autistic-students in previous social-network analysis studies (Chamberlain et al., 2007; Kasari et al.,

2011; Locke et al., 2013; Rotheram-Fuller et al., 2010), we used mixed methods to explore students’
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experiences of viewing their own social-network-maps and receiving a social-network-workshop
specifically addressing potential social changes during university transition.
Method

Participants

A total of 29 participants who participated in the 2019 Autism Summer School held at
University of Bath took part in the workshop. Details about the Autism Summer School programme
and research protocol are provided in full (Lei et al., 2018). The Autism Summer School aims to
provide students who are either seeking to apply to or will be attending university to learn more about
university life, through a campus residential programme of workshops, lectures, and activities.
Eligibility for enrolling in the summer school was based on: 1) having a prior diagnosis of Autism,
Asperger’s, Pervasive Developmental Disorder — Not Otherwise Specified (PDD-NOS), or ASD from
a clinical professional; 2) aged 16 years or older; and 3) making an application to or holding a place
for a higher education undergraduate programme.
Social Network Workshop

The social-network workshop was developed by the first author with the aim of helping
students understand what a social-network is, why social network is important to consider especially
in relation to accessing support, and how social-network might change when students transition from
school to university. The workshop comprised information presented didactically on overhead slides
by the group facilitator, supplemented by practice exercises to apply the principles and facilitate
active learning. Students were provided with a hard copy of the information on the slides. A second
facilitator assisted with any questions and provided help when needed. Students were introduced to
the basic metrics used to measure social-network structure (i.e., size, density, clusters), and the
differences between an ecomap, and a sociomap. Students were then introduced to the link between
the structural and functional components of social networks, i.e., how networks with high versus low
density can provide varying degrees of support across different life transitions. The goal was to help
students understand that in addition to social-network size, network density and social clusters can

also play an important role in determining flow of support within a network.
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Next, the workshop focused on helping students to consider how their social-networks might
change or stay the same when they go to university, and how visualising social-network structure can
provide helpful information regarding who is providing which types of support to students both pre-
and post- university transition. Students were provided with an example social-network map of a
fictional character (Anne) who is about to go to university and asked to think about who the most
important people to Anne pre-university transition are, and how Anne’s social relationships might
change when she goes to university. Students were then offered an opportunity to repeat this exercise
using either: 1) their own social-network map generated based on their responses of the Social-
Network-and-Perceived-Social-Support (SNaPSS) questionnaire; or 2) an example network map of a
fictional character (Jack). We anticipated that the paucity of some students’ own social network maps
may be upsetting for them to review, and students may choose not to engage with their own map
which may be anxiety provoking. Providing an example fictional map allowed these students to be
included in the activity session, and practice some of the principles learnt in the workshop about how
to interpret social network structure. Students who chose to work their own social-network map
answered additional questions regarding network satisfaction and map accuracy. Examples of
students’ own social-network maps are shown in Figure 1, to illustrate what participants were
provided with during the workshop when examining own social networks.

Finally, all students completed a brief feedback survey evaluating their experience of the
social-network-workshop. The total running time for the workshop was up to 1 hour, with teaching
taking place in the first 20-30 minutes, and in the remaining time students worked through their

workshop exercises and discussed with others their thoughts.

212



a) Size: 20

Density: 0.358

Satisfaction: 3 (Neutral)
Accuracy: 4 (Somewhat accurate)

Node size:
Correspond to degree of
connections of each individual.

Node colour:
Correspond to perceived similarity
between individual and self.

Not at all
Below average
Average

More than average
Very much

00000

b) Size: 20

Density: 0.184

Satisfaction: 5 (Very satisfied)
Accuracy: 4 (Somewhat accurate)

213



c) Size: 11 d) Size: 4

Density: 0.618 Density: 1
Satisfaction: 5 (Very satisfied) Satisfaction: 5 (Very satisfied)
Accuracy: 4 (Somewhat accurate) Accuracy: 3 (Somewhat accurate)

& ®:

Figure 1. Example social network maps of students: a) large size; med density; b) large size; low density; c) medium size; high density; d) small size; high
density. Note. Sis = Sister; Bro = Brother; Gpt = Grandparent; FAM = Family; F = Friend; O = Other.
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Measures

Autism symptom severity (see Appendix A). We assessed participant’s autism symptom
severity by using both the Social Communication Questionnaire — Lifetime (SCQ); Rutter, Bailey, &
Lord, 2003), a 40-item parent-report measure of autism symptoms which may have been present
throughout the individual’s lifetime, and the Social Responsiveness Scale — Short (SRS-S; Kanne,
Christ, & Reiersen, 2009), an 11-item self-report measure of autism symptom severity developed
from the full SRS-S (Constantino & Gruber, 2005; Constantino & Gruber, 2012). Measures were not
used to verify autism diagnosis provided by clinical professionals.

Social Network and Perceived Social Support (SNaPSS; Lei, Ashwin, Brosnan, &
Russell, 2019). Details of the SNaPSS have been described elsewhere (Lei et al., 2019a; see
Appendix A for summary). Only the social network section of the SNaPSS was used in the current
study, to provide a social network map of up to 20 network members whom the participant considered
close to them.

Feedback of viewing social networks (see Appendix A). Participants rated their satisfaction
with their current social network, network map accuracy, and ease of using a network map using a 5-
point Likert scale. Participants also provided qualitative feedback on how they hoped their social
network to change during university transition, and experience of viewing a social network map in
preparation for transition to university.

Workshop evaluation feedback. All participants rated the workshop on a 5-point Likert
scale in terms of enjoyability (1 = very not enjoyable; 5 = very enjoyable), and helpfulness (1 = very
unhelpful; 5 = very helpful). Participants also provided qualitative feedback on which aspects of the
workshop they found particularly enjoyable/not enjoyable, and helpful/not helpful using open text
boxes.

Ethical Considerations

All procedures performed in the current study were in line with the Declaration-of-Helsinki as
revised in 2000 and was approved by the University’s Psychology-Ethics-Committee. All participants
provided written informed consent prior to participating in the research study.

Study Procedure
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All 29 participants who took part in the Autism Summer School and their parents were sent
an online link via Qualtrics to complete a set of pre-arrival questionnaires (parents completed student
demographic information and the SCQ); students completed SRS-S and the SNaPSS amongst other
measures). All participants and parents were sent study information online about the purpose of
collecting the questionnaires as part of research during the summer school and provided written
informed consent prior to answering any questions online. A social network map was then generated
using Gephi2 (Bastian et al., 2009) for each student based on their responses on the SNaPSS.

The social network workshop was delivered in small groups (n=3) to the students only,
without any parental involvement. Each workshop consisted of 9-11 participants, which offered the
opportunity for greater student interaction and discussion for each topic. The first author provided
training for five other group facilitators/helpers (three licensed clinical psychologists, one clinical
psychologist in training, and one postdoctoral autism research psychologist) about the session content
and delivery format, as well as introducing the different workshop exercises and their purpose. All
participants received workshop handouts and indicated whether they preferred to complete the
exercise regarding their own social network map or the example (Jack). Participants were able to
complete their responses either by hand, or online via Qualtrics.

Analysis Plan

To evaluate participants’ experience of viewing and using their social networks, and
experience of the workshop, we assessed the mean, standard deviation, median and mode values of
participants’ quantitative ratings of network satisfaction, network accuracy, and ease of use of their
network maps, as well as whether they found the workshop enjoyable and helpful. We also conducted
the non-parametric one-sample Wilcoxon Signed Rank test to assess whether participants’ median
ratings differed significantly from a neutral rating of 3. A non-parametric test was used due to the
small sample size in the current study. All statistical analyses were conducted using SPSS v.25 (IBM
SPSS Statistics, 2016).

For qualitative feedback, two independent raters (JL and LJ) conducted content analysis of all
participants’ responses to assess the positive and negative experiences that participants reported in

terms of viewing and using their social-network maps, and the workshop itself. Given that students’
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responses showed content overlap across some questions, the questions and answers were collated
into three categories to be analysed separately: 1) understanding changes in social networks (i.e.,
identifying aspects of social networks that might change or stay the same during transition to
university); 2) social network map accuracy; 3) using social network map and workshop experience
(i.e., aspects of the network map and workshop that students found to be enjoyable and helpful)
(Tables 4 & 5). The two raters discussed any discrepancies in coding and sought supervision from a
third independent rater when no agreement was reached for specific codes.
Results

Participants’ diagnostic information, gender, ethnicity, and co-occurring conditions are shown
in Table 1. Participants’ social network size, density, and composition are shown in Table 2, and are
comparable to a previous study with autistic participants aged 17-19 years (Lei et al., 2019a; see
Appendix B).
Students’ perception of using social network maps

Of the 29 participants, 27 chose to use their own social network map for the practical
exercise, and two students expressed that they did not want to see or use their own network map and
preferred to work from the example. Most participants rated family (especially parents) as particularly
important to them in their current social network (Table 3). Quantitative feedback about participants’
satisfaction with their current social network, and the perceived accuracy and ease of use of their
social network is shown in Table 3. Overall, participants felt neutral regarding satisfaction (p = .097)
and accuracy (p = .147) with their current social network structure (p = .097), though found network
maps easy to use (p <.001). Four participants explicitly stated that they had made errors in their
online responses regarding their social network structure, which may have led to inaccuracies in the
network map. When these four participants’ accuracy ratings were removed from the analysis, the
remaining participants rated their social network map as significantly more accurate than neutral (p =

021).
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Table 1

Participant (n = 29) demographic information and characterisation.

M (SD) Range
Age (years) 17.86 (2.82) 16 - 32
Diagnostic information
Age of diagnosis 11.03 (4.66) 3-19
Diagnostic source (n) (%)
CAMHS 18 62.07
Paediatrician/Child neuropsychologist 8 27.59
Clinical psychologist 6.90
Education psychologist 1 3.45
Gender (n) (%)
Female 10 34.50
Male 18 62.10
Prefer not to say 1 3.40
Ethnicity (n) (%)
White/Caucasian 26 89.60
Black 1 3.40
Mixed/Other 2 6.80
Co-occurring conditions (n) (%)
Mental Health difficulties 14 48.28
Anxiety disorder (SAD, GAD, Panic, OCD) 10 34.48
Depression 4 13.79
ADHD 4 13.79
Gender dysphoria 1 3.45
Learning difficulties 4 13.79
Dyslexia 3 10.34
Intellectual disability 1 3.45
Medical conditions 5 17.24
Social Communication Questionnaire Total (n = 28) 15.57 (5.93)* 5-32
Social Responsiveness Scale — Short Total 18.93 (5.82) 5-28

Note. CAMHS = Child and Adolescent Mental Health Service (CAMHS is the service provided by

the U.K. National Health Service (NHS) for assessment of children and young people’s emotional and

behavioural wellbeing); SAD = Social anxiety disorder; GAD = Generalised anxiety disorder; OCD =

Obsessive compulsive disorder; ADHD = Attention deficit hyperactivity disorder. *A total of 15

students met the clinical cut-off score of 15 and above on the Social Communication Questionnaire.
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Table 2

Participants’ social network structure as reported by using the Social Network and Perceived Social

Support questionnaire.

M (SD) Range
Size 10.24 (5.46) 3-20
Density 0.42 (0.21) 0.15-1
% FAM 39.05 (25.04) 0-100
% FRI 40.67 (29.46) 0-100
% OTH 20.28 (23.93) 0-75

Note. FAM = Family; FRI = Friend; OTH = Other.

Table 3

Participants’ quantitative feedback regarding social network and workshop.

M (SD) 95% ClI Median Mode p value*
Most important member(s) (n) (% of total 27) - - -
Family 16 59.26 - - -
Parent 16 59.26 - - -
Siblings 4 14.81 - - -
Other family members 3 11.11 - - -
Friends 11 40.74 - - -
Other network members 2 7.41 - - -
Social Network Map
Satisfaction (n = 27) 3.37 (1.04) 2.96, 3.78 3 35 .097
Accuracy (n = 25) 3.32 (1.07) 2.88, 3.76 4 4 147
Accuracy (w/o mistake) (n = 21) 3.57 (0.98) 3.12,4.02 4 4 021
Ease of use (n = 26) 4.19 (0.94) 3.81, 4.57 4.5 5 <.001
Social Network Workshop
Enjoyable (n = 29) 3.83 (0.76) 3.54, 4,12 4 4 <.001
Helpful in general (n = 28) 4.00 (0.67) 3.74,4.26 4 4 <.001
Helpful regarding university transition 4.07 (0.77) 3.77,4.37 4 4 <.001

(n=28)

Note. *p value is calculated by conducting one-sample Wilcoxon Signed Rank test with a

hypothesised median of 3 (neutral rating score).
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In respect of the content analysis of the qualitative feedback (i.e. answers to the nine-open
text-box questions), inter-rater reliability of the codes was between 67 to 89% across different
questions after initial coding. For questions related to understanding changes in social networks,
participants discussed similar ideas around managing existing and new relationships. For questions
related to the experience of using social network map and workshop, participants discussed similar
pros and cons related to the practicality of using social network maps during the workshop.
Frequencies of final codes and students’ quotes for questions related to social networks are displayed
in Table 4, and for questions related to the workshop are displayed in Table 5. We have chosen quotes

across all three group workshops to be used illustratively to represent a range of participant views.
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Table 4

Code frequencies from content analysis of participants’ feedback regarding use social network maps.

a) Understanding changes in social networks

Code What might Stay the same? Different® Selected student quotes
change! (n, %) (n=27) (n, %) (n=27)
(n, %) (n =27)
Losing relationships 16 (59.26) 1(3.70) 1(3.70) My school friends will most likely be lost in terms of contacts apart form one person. The
. connections between me and my family may weaken and my support worker will no longer
Lose family 5(18.52) 0 0 be needed for support.
Lose friends 8 (29.63) 1(3.70) 0
Lose other members 6 (22.22) 0 0
Network changes 16 (59.26) 4 (14.82) 17 (62.96) A new branch, similar to the one of my London friends is likely to form, probably
. somewhat more spread out.
New friends 4 (14.81) 1(3.70) 16 (59.26)
More family 1(3.70) 0 4(14.82) More friends — wider friend network | see regularly, separate to current friends, so | can
talk face to face.
New other members 0 0 3(11.11)
_ I would like to see more clusters that are not amongst themselves and are loosely
Structural differences 11 (40.74) 3(11.11) 12 (44.44) connected. | do not want the clusters to alienate each other.
Managing current 6 (22.22) 25 (92.59) 2 (7.41) Continue texting friends, may need support from people who knew me well, get advice
network regarding uni (one friend in second year) and socialising. Family — continue group chat to
In touch with family 2 (7.41) 12 (44.44) 0 see what family is up to, call parents semi-regularly and call brother sometimes, text
o parents about my week, ask parents to send videos of pets.
In touch with friends 2(7.41) 14 (51.85) 1(3.70)
In touch with other 1(3.70) 4 (14.81) 0 antact with family, | have accepted that there will be reduced contact with my current
members friends.
Change in 2 (7.41) 2 (7.41) 0 ... can text/call/skype parents, meet up with friends at holidays (same as new) and text in

communication mode

between.
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Relationship with 2(7.41) 2 (7.41) 7 (25.93) My family are close to me and know most of my friends, that is important. While | may be
others away from my London friends, my experience there and relationships formed have shaped
“Significant but not 2 (7.41) 1(3.70) 1(3.70) me. My core support team of family, and a few friends will remain much the same.
close”
Identity and similarity 0 1(3.70) 1(3.70) Many people were important to me due to the location | was at and were focused upon by
the timing given in the questionnaire. As | have moved away from that, they will still
Independence 0 0 4 (14.81) remain significant but not as close.

Not sure, N/A 2 (7.41) 1(7.41) 1(3.70)

Note. *Which aspects of your social network do you think might change when going to university? 2Which aspects of your current social network do you wish

to stay the same at university? *Which aspects of your current social network do you wish to be different at university?
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b) Social network map accuracy

Code

Accuracies/Inaccuracies
(n, %) (n =27)

Selected student quotes

Nodes inaccuracy 7 (25.93) Some of my friend groups have increased since along with my friends meeting with family, however
Missing family 1(3.70) from the information | gave at the time it was accurate.
Missing friends 2(7.41) | just picked those who | had been in contact with recently but they may not particularly be the closest.
“Significant but not close 4 (14.81)
Edges inaccuracy 9(33.33) Some people have a stronger connection to certain people, but this is only one type of connector.
Strengths of connections 6 (22.22) Maybe rate the connection between the people with different thickness of lines.
Questionnaire queries 7 (25.93) The timings involved seemed somewhat arbitrary, any of those who seem not have connections simply
Time frame 2 (7.41) didn’t have regular connections within the last 6 months.
Mistake / clarity 5(18.52) “Do they know” is a broad question leading to links that may not be very strong.
Accurate 8 (29.63) Showed my friends from school, my boarding house, and friends from family.
The larger cluster of my family and how they connect with school was accurate.
The connections and node colours were accurate.
Not sure / N/A 4 (14.82)

Note. ‘Can you explain what was accurate/inaccurate about the social map in depicting the people closest to you, and the relationships they have with each

other?
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¢) Using social network map

Code Map Map — Map — Selected student quotes
Experience  Like/Dislike Useful/
(n, %) (n, %) Not Useful
(n=28) (n=28) (n, %)
(n=28)
Positive 15 (53.57) 12 (42.86) 21 (75)
I found it useful to have to think about change and what matters most when moving away from familiarity.
Useful / improve 7 (25) 4 (14.29) 15 (53.57)
understanding 1t helped me think about what I should do to keep the friends I have but also if I can’t keep in contact with all of
them because the group isn’t so dense, then it could be easier than if it was a dense group.
| felt that the map has helped me understand my relationships and given me an idea about how to change them
when/if | go to university.
Easy to use 4 (14.29) 4 (14.29) 1(3.57) The representation lets me see it concretely and is perhaps as useful for autistic people as it is for researchers. We
both need a well-defined way of seeing social structures so we can see past intuition. It helped a lot.
I liked how it was colour/size coded and easy to understand.
Enjoyable 8 (28.57) 4 (14.29) 0 I found it an interesting experience as it provided me with an entire social network as a clear and concise diagram.
I liked how it portrayed my relationships and how it showed their importance to me.
Thought 2 (7.14) 0 5(17.86) It reminds me that | have already been part of close groups that are not merely those | grew up around, friends |
provoking have made since leaving home as a parallel to those I will hopefully be making soon.

Compared to how it would have looked a year before, it was affirming to see that | am making progress as it would
have been empty before.

I have no network, so noting to work on this.
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Negative / 7 (25) 17 (60.71) 5 (17.86)
Suggestions My mum is the centre of everything but | think it would be good to have an indicator of how much you enjoy your
Network related 3(10.71) 4 (14.29) 4(14.29) interactions with that person. Because you may feel very similar but have a strained relationship.
Disappointing and disheartening. Most of the connections have now gone because | have lost touch with them.

1 know the reality of my social situation already and it’s depressing. I want it to change but at the moment that isn’t

possible.
Format related 4 (14.29) 8 (28.57) 0 It was very small, because it didn’t include everyone I see regularly, and it was a bit sad to see so few people, and
. strange to see people separated so much.
Instruction related 1(3.57) 5 (17.86) 1(3.57)
| didn 't like not seeing myself; I would preferred visually seeing each name branching off of mine.
Nodes could be larger and letters were hard to read, connection strength is not accounted for.
Neutral / 5(17.86) 0 1(3.57) An interesting read, not especially enlightening for me as | tend to be quite self-examining in the first place.
Unsurprising
Not sure / N/A 4 (14.29) 6 (21.43) 7 (25)

Note. *How would you describe the experience of viewing your map? 2Which aspects of the map did you like/didn’t like? 3Which aspects of the map did you find particularly

useful/not useful for helping you think about social transitions when moving to university?
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Table 5

Code frequencies and student quotes from content analysis of qualitative feedback regarding experience of social network workshop.

Code Workshop—  Workshop — Selected student quotes
Enjoyable/ Helpful/
Not Enjoyable  Not Helpful

(n, %) (n, %)
(n=29) (n=29)
Positive 21 (72.41) 15 (51.72)
Useful / improve 12 (41.38) 12 (41.38)  lenjoyed learning and interacting with my peers. | thought the content was interesting and most of it useful, and even the stuff
understanding less relevant to me I could see the value in.
Easy to use 2 (6.90) 0 I liked the clarity of a visual representation and how precise it is compared to how social rules are discussed in general,
which is more arbitrary.
Enjoyable 17 (58.62) 2 (6.90) Talking about how more dense/less groups help/hinder going to university and the transition between university and where |
am today was enjoyable.
Thought 4 (13.79) 7 (24.14) It gave me ideas on how transitioning offers networks and how I should try focus on reinforcing it.
provoking
Realising that social networks do not have to be large if they are dense enough, and that’s enough to keep you going.
To think about who will be there at uni. Interesting to know about social network.
Negative / 4 (13.79) 5 (17.24)
Suggestions 1 don’t often think about how my friends are interconnected as it makes me feel kinda alone. I just know who my friends are
Network related 1 (3.45) 1 (3.45) and how they’ll leave eventually, so it goes.
Format related 1(3.45) 2 (6.90) The workshop should focus more on how to make connections with people who might not be necessary to connect with, who
you may not necessarily like.
Instruction related 2 (6.90) 3(10.34) Possibly explain more in depth about how to keep in contact with members of family or friends when transitioning to
university or when you have transitioned.
Not sure / N/A 4 (13.79) 8 (27.59)

Note. *What did you find enjoyable/not enjoyable today? 2What did you find helpful/not helpful today?

226



Students’ understanding of social network changes. When asked which aspects of their
social network might change when going to university (Table 4a), participants talked about both
losing and gaining social network relationships. Some participants spoke about ways of maintaining
relationships with existing contacts by adapting and changing mode of communication.

When asked which aspects of their current social network they might wish to stay the same at
university, almost all participants expressed a desire to stay in touch in some capacity with current
relationships, mostly with family and friends, though only a few expressed an interest to stay in touch
with current teachers and other support workers, as they may continue to provide an important source
of support. Some participants also spoke about the importance of maintaining current relationships as
it is an important aspect of their identity, and they would like to adapt their communication style in
order to maintain existing relationships.

When asked which aspects of their current social network they wished to be different at
university, many participants reported a desire to make new relationships, whilst also being mindful
of how these new relationships may impact on their existing social network structure. In particular,
when talking about the new social relationships, some participants expressed a clear desire to gain
greater independence through new social network ties and having to navigate such relationships
independent of their family members and altering their social network structure. One participant also
commented on the transient nature of social networks through time and place and highlighted the
difference of “close” and “significant” network relationships, highlighting the need to perhaps
maintain necessary relationships that may not be particularly rewarding emotionally.

Students’ experience of viewing social network maps. In terms of social network map
accuracy (Table 4b), many participants reported their maps to be accurate. Some participants reported
slight inaccuracies in the network members included on the social network map, such as missing out
particular members including family or friends that they have not been in contact with over the past
three months but considered close to them, as well as some missing connections between different
network members. Participants also expressed a desire to visualise the strengths and quality of

relationships between different network members. Some participants reported that there were some
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misunderstandings in their reading of the questionnaire online, which may have led to inaccuracies in
their report.

When asked to describe their experience of viewing the social network map (Table 4c), over
half the participants gave positive remarks such as finding the map to be helpful in improving their
understanding of social network structures. Some participants found the map helped to consolidate
what they have thought about before with regards to their social network structure, though did not
help to extend their self-knowledge.

When asked which aspects of the social network map they particularly liked/disliked,
participants spoke about finding the network map easy to use and enjoyed the visualisation aspect of
their social network maps. In relation to which aspects of the social network map were experienced as
particularly useful/not useful, most participants reported finding the map to be particularly useful and
thought provoking and helped them feel more confident about their ability to make new friends when
going to university. In addition, the concrete visualisation was appraised as offering a structured way
of thinking about social relationships that might be particularly helpful for autistic users, playing to
their strengths in systemised thinking to index abstract relationships.

Some participants reported a slightly more negative experience of viewing their social
network map regarding their current network structure and found it difficult and unhelpful to visualise
the lack or loss of social relationships. However, some found the map to be a helpful reminder that
this is something they hoped to work on and change when going to university. Participants also made
suggestions on how to improve the information about the network structure and format of
visualisation. Some participants explained that they also preferred to visualise themselves in their
ecomap, so they can more clearly understand their centrality within a network.

Students’ perception of social network workshop

The social network workshop was rated as very enjoyable and helpful, both generally and in
terms of thinking about the social transition when going to university (see Table 3). The aspects of the
workshop experienced as particularly enjoyable/not enjoyable are presented in Table 5. These
included enjoying learning about different ways of interpreting social network structure and having

the experience to learn about social networks in a peer group setting.
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Aspects of the workshop noted as helpful included comments about how it had improved
participants’ understanding of social connections, as well as providing a more structured way of
thinking about relationships between different groups of people within their social network. Some
participants experienced the workshop content as slightly confusing and difficult to follow, despite
enjoying the interactive discussions in sessions. One participant commented on wanting to include
more strategies on managing social relationships within the social network session. A few participants
found the workshop more difficult to engage with when confronted with their own social networks,
and some were more concerned about potential social changes and wanted to gain a better
understanding of how to maintain current relationship during university transition.

Discussion

The current study examined autistic-students’ ability to use and experience of using a social-
network-map as generated by a novel online tool (SNaPSS) when learning about social changes
related to university transition. Based on participants’ feedback regarding taking part in a novel
social-network-workshop specifically helping students to understand different structural components
of social-networks in relation to functional support, and how social-networks can be used to help
visualise potential social changes that students might face during university transition, we discuss
wider implications for the workshop for university stakeholders.

Social-Network-Structure

Participants in the current study reported a network size consistent with another study of
autistic-students (Lei et al., 2019a; Appendix B) and the broader social-network literature, where
general findings range from a small and tightly knit support clique (around 5 people), to a slightly
larger and more diverse sympathy group (around 12 people) (Dunbar & Spoors, 1995; Hill & Dunbar,
2003). The relative network density is also comparable, if not slightly higher, than that found in
higher education literature as reported by TD students (network size 7-9 people, density 0.3 — 0.37)
(Hays & Oxley, 1986). This may be reflected by autistic-students perceiving their family members
and parents to be better connected to their school friends and other network members, thus resulting

in a slightly better-connected network overall.
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In line with developmental literature which depicts a shift from relying on family to friends
for support amongst TD peers (Friedlander et al., 2007; Hays & Oxley, 1986; Swenson et al., 2008),
autistic participants in the current study expressed a clear desire to expand friendship networks when
going to university and gaining greater independence from family when making the transition, despite
family (mostly parents) being rated as the most significant people in their current social-network.
However, expansions in the relative proportion of friendships within one’s social network over time
may not directly impact long-term transition outcomes in first year of university. One recent
longitudinal study which used the SNaPSS to examine how changes students’ social networks
influenced first-year university transition outcomes for both autistic and TD students (Lei et al., 2020)
found that although both student groups reported relative increases in the proportion of friends in their
networks over time, students who showed higher levels of social anxiety over time had more wide-
spread negative transition outcomes, ranging from academic to personal-emotional adjustments.
Therefore, an important factor for university stakeholders to consider is how to help students reduce
their social anxiety during the transition process, independent of relative changes in their social
network structure. For example, it may be that the act of planning, monitoring and assessing social
changes can help reduce some anxiety and uncertainty that students face when socialising at
university, such that students who actively engage with the social network workshops and use the
SNaPSS over time may feel more confident and self-determined in their abilities to scaffold their own
social networks over time. Future studies can assess whether social anxiety levels may differ between
students who do and do not actively engage with the social network workshops, which may in turn
positively impact students’ long-term transition outcomes during first year of university.

With regards to network accuracy, some students expressed that they would have liked to see
a more comprehensive social network that consisted of individuals they perceived to be close to but
have not necessarily contacted in the past three months (such as distant family members). Such
comments should not be interpreted as a weakness of the SNaPSS, which has a 3 months-time
window and is aimed at capturing close relationships with whom the student has had contact with
which form the support clique and sympathy group outlined by prior literature (Dunbar & Spoors,

1995; Hill & Dunbar, 2003), and to exclude network members that may not have provided tangible
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contact or support to the individual in recent months. The discrepancy however raised by autistic-
students’ expectations of viewing a more comprehensive map can be reconciled by considering the
construction of two ecomaps, one with close and frequent contacts as captured by the SNaPSS, and
one with a broader inclusion criteria that captures everyone they can think of that they consider to be
close to them. A future direction may be to investigate the difference between the two maps, to
identify whether there are people in the wider social map that the student would like to have more
frequent contact with and develop a plan to achieve such changes in their more existing yet more
distant relationships, to further support them during university transition.

Experience of Using Social-Networks

The current study found that when examining their own social-network-maps (ecomaps),
autistic participants felt neutral in terms of satisfaction with their current network. Participants
expressed a desire to view on network maps the distinction between “significant” and “close”
relationships and to identify ways of maintaining “necessary” relationships that may not be
particularly enjoyable. This echoed findings from Jackson, Hart, Brown, and VVolkmar (2018) that
despite being satisfied with their close friendships and romantic relationships, autistic-students
reported greater social difficulties and experienced elevated levels of stress, depression, and anxiety
within the broader social sphere of university. The current study did not investigate other aspects of
emotional and social wellbeing such as feelings of isolation and loneliness. Future studies could ask
students to report on such experiences in addition to network satisfaction, to better investigate the
potential bidirectional relationship between psychosocial wellbeing and social-network-structure
amongst autistic students.

Using the social-network maps, participants anticipated that university transition will be
accompanied by losing a significant proportion of their existing social-networks, particularly friends.
Participants also considered how new friendships and networks can become more independent from
existing family relations and mark a step towards independence by having a lower density network
when transitioning to university. Being mindful of network structural changes such as density and
clusters can be particularly helpful in providing autistic students with a more explicit framework when

building social relationships. Autistic-students often struggle to meet the varying social demands
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across different university settings, despite having a desire to form a new social identity and meet
people of similar interests at university (Geller & Greenberg, 2009). Providing specialised support for
autistic-students to socialise with peers and others at university across contexts (such as for academic
work, in accommaodation, or in clubs and societies) can help students increase the diversity of their
social-networks and clusters, and also realise different sources of social support at university beyond
that of family and parents (MacLeod & Green, 2009; Wehman et al., 2014).

Participants highlighted in their qualitative feedback that the format of networks can be
improved with better visualisation using larger nodes and clearer representations of relationship
strengths/quality between individuals. Future studies might consider working together with students
when using the SNaPSS and Gephi2 or other software to generate the graphics in a way that best
helps the student understand their social relationships. Next, participants also raised some queries
about the questionnaire, regarding the length (3 months) of time during which to report relationships
and clarifying the difference between “significant” and “close”. This is consistent with findings more
broadly in the field where literal interpretation of language characteristic of autism can mean
guestionnaires with less specific or well-defined scaling using terms such as ‘sometimes’ or ‘1-2’
days can be less accessible. Language clarifications of the SNaPSS can thus work on incorporating
such distinctions when prompting students to label network members, and perhaps the questionnaire
can be completed during the workshop after explaining the different components of social-networks,
so students are provided with more context around the purpose of the questionnaire, and improve
completion accuracy.

Implications of Social-Network-Workshop

Overall, participants enjoyed visualising and learning about their social network in a
structured and concrete way, which provided clear information to help them recognise the scope of
current relationships, but also think about potential network flexibility during university transition.
Helping students to visualise and understand the different functions of network size, density, and even
clustering enabled them to appreciate the functional importance of social networks for accessing

social support and allowed them to identify different sources of social support prior to university
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transition. Some participants felt encouraged by their ability to change and work on their relationships
which can be translated and monitored visually over time using network maps.

However, for others, visualising a network that they already perceived to be fairly
minimalistic or barely existing can be a disappointing and disheartening process. We therefore
highlight that although using social networks might be helpful for university stakeholders to consider
when discussing social transitions with some students, it might be a sensitive topic to approach, and
may not be suitable for all students. A few participants also found the content difficult to follow and
may have needed extra time during the session to digest the material learnt, before starting individual
exercises. Slowing down the pace of the workshop and delivering the content using more examples of
varying degrees of complexity to illustrate social-network transitions might help students better
understand the content.

It should be highlighted that the workshop and transition planning based around social
network maps is an individualistic, person-centred and student-led approach. Instead of imposing or
teaching students what an “ideal” social network map might look like, each student should be
encouraged to think about how to scaffold their own social network in a way that best suits their
needs. As a future direction, university stakeholders may use the workshop as an opportunity to help
students set goals around how they would like to either maintain or alter their social network structure
at the start of university transition, and conduct follow-up workshops/questionnaires to evaluate to
what extent such goals are met throughout university transition, to further assess the long-term impact
of social network workshop on helping students to adapt to social environment at university. In
addition, supporting autistic students throughout their university career to scaffold social networks in
a way to maximise their access to informational, emotional, and tangible support may have more
long-term positive gains for supporting transition out of university, such as identifying ways to
leverage certain social network members to help identify and acquire job opportunities to secure
future employment. Therefore, our workshop may offer a promising and novel first step to use social
network analysis to engage autistic students in a cascade of social planning to support transitions into,

through and out of higher education.
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Appendix A
Measures

Social Communication Questionnaire — Lifetime (SCQ; Rutter, Bailey, & Lord, 2003).
The SCQ Lifetime is a 40-item parent-report measure of autism symptoms which may have been
present throughout the individual’s lifetime, with items relating to social communication difficulties.
Each item is scored on a dichotomous scale, indicating the presence (1) or absence (0) of each
symptom described. A cut-off score of 15 is recommended for further testing, indicating that the
individual is likely to have Autism Spectrum Disorder. The SCQ-Lifetime was used to measure
parent-reported autism symptom severity throughout the lifetime of the participant, and not as a
verification of autism diagnosis.

Social Responsiveness Scale — Short (SRS-S; Kanne, Christ, & Reiersen, 2009). The SRS-
Sis an 11-item self-report measure of autism symptom severity developed from the full SRS-S
(Constantino & Gruber, 2005; Constantino & Gruber, 2012). All items are rated on a 4-point Likert
scale from 0 (not at all true) to 3 (very true), giving a total of 0-33. The selected items relate to social
and language impairments, as well as restricted and repetitive behaviours in autism, and items have
been shown to have high factor loadings on a single unrotated principal components factor. The
validation of SRS-S against the full-scale SRS have been shown elsewhere (Kanne et al., 2009). The
SRS-S was used to measure self-perceived level of autism symptom severity in the current study, and
not as a verification of autism diagnosis.

Social Network and Perceived Social Support (SNaPSS; Lei, Ashwin, Brosnan, &
Russell, 2019). The social network section first asked students to name up to 20 network members
whom they have been in contact with over the past 3 months and considered to be close to them.
Participants then stated the type of relationship between themselves and each person named (i.e.,
family, friend, or other network member such as teacher). Participants also reported the degree of
perceived similarity between self and each network member named, as well as whether each network
member may be in contact with other network members named, which helped to produce their

personal social network map (see example maps in Figure 1).
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Feedback of viewing social networks. Participants who viewed their own social network
map were asked to rate their satisfaction with their current social network using a 5-point Likert scale
from very unsatisfied (1) to very satisfied (5) and how accurate the network map was on a 5 point
Likert scale (1= very inaccurate, 5 = very accurate). They were asked to write down in open text
boxes what they hoped would stay the same, or anything they wished to be different about their social
network when they go to university. For participants who did not wish to view their own social
network map, the alternative workshop exercise was based on an example social network map
depicting a fictional character (Jack). Participants first read the Jack’s story to understand his current
relationships with different network members depicted on his social network map. Participants were
then asked to use Jack’s social network map to identify who were particularly important to him and
think about what might stay the same or different when Jack goes to university.

All workshop participants also answered some general questions about the experience of
seeing and using a social network map. Using a 5-point Likert scale, they rated how easy (1 = very
difficult, 5 = very easy) it was to read and use either their own or the exemplar’s (Jack) network map,
and provided qualitative feedback describing their experiencing of viewing a social network map, and
outline which aspects they liked/did not like, and found to be useful/not useful when thinking about

transitioning to university, as well as any map inaccuracies they have identified.
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Appendix B

Social network map structure

We conducted a Mann-Whitney’s U test to directly compare differences in the network size,
density, and composition reported by participants in the current study and that reported in Lei et al.
(2019a)’s sample of autistic participants (n = 28), results are shown in the table below. The social
network size, density, and composition reported by participants in the current study are consistent
with those reported by participants in a pilot study of the SNaPSS with autistic participants aged 17-
19 years applying to university (Lei et al., 2019a). Compared to Part 2 of Lei et al. (2019a)’s study,
which included a sample of first year autistic participants aged 17-19 years within the first two weeks
of starting university, participants in the current study also reported a similar social network size,
density, and percentage of friends (p > .05) though reported a significantly greater percentage of

family members (p = .04) and other network members (p = .017).

Appendix B Table.
Participants’ social network structure in comparison to other samples of autistic students

transitioning to university, using the Social Network and Perceived Social Support questionnaire.

Current Study Lei et al. (2019) Part 1 Lei et al. (2019) Part 2 Current Current
(n=29) (n=10) (n=28) vs. Part1*  vs. Part 2*
M (SD) Range M (SD) Range M (SD) Range p Value p Value
Size 10.24 (5.46) 3-20  11.20 (6.49) 5-20 8.25 (4.83) 0-20 716 141
Density 042(0.21) 0.15-1 0.55(0.28) 0.05-0.88 0.34(0.21) 0-0.91 74 071
% FAM 39.05(25.04) 0-100 36.46 (8.72) 20-50 36.18(2349) 0-80 937 .040
% FRI  40.67 (29.46) 0-100 46.17 (22.80) 0-68.42 44.68(28.72) 0-100 418 152
% OTH 20.28(2393) 0-75 17.36(21.52) 0-60 9.41 (19.13) 0-81 716 017

Note. FAM = Family; FRI = Friend; OTH = Other. *p value is calculated by conducting Mann-

Whitney U Test between current study and Part 2 of Lei et al. (2019)’s study.
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Post Chapter Six Commentary

Chapter Six examined the development and pilot of a novel workshop using autistic students’
social network maps to help them learn about social network structure and function and assist them in
planning for potential changes in their social world during transition to university. The feedback from
students highlighted many positives, as the visual network maps presented a concrete and structured
way of visualising one’s social relationships, and features beyond network size (such as network
density and clusters) also prompted students to think about the best ways to scaffold and shape their
own social networks to increase social resilience and independence from their family. Such positive
views were encouraging and inform university stakeholders that social transition planning can be
assisted by more concrete visualisation learning tools, and that social network maps is a helpful way
for students to think about existing and new relationships, as well as the degree of social
connectedness between different social network members. For example, although many students
reported that family members play an important role in their current social network, they also
expressed a strong desire to establish a new network of friends at university independent of their
family.

However, it should be noted that not all students welcomed the visualisation of social
networks. For some, it only served to reconfirm their social loneliness, and elicited more negative
feelings rather than positive planning for potential social transition changes. Therefore, social
networks may be a helpful tool for university stakeholders to review in order to potentially identify
those who are more socially isolated and vulnerable to transition change to facilitate support planning,
though one must be sensitive when approaching the nature of social connectedness with students who
lack close social connections beyond that of their family.

Although the visual-based social network learning may play to autistic students’ strength and
may be particularly helpful for autistic students to understand social changes, it remains to be
explored whether typically developing students may experience similar benefits from social planning
using social network maps. Given that social anxiety had been identified in Chapter Five to be
particularly elevated in both student groups, especially at the time of entering first year of university,

developing a personalised plan for how to maintain and establish new social network relationships
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may help relieve some stress associated with social changes for both student groups, and may be
beneficial for university stakeholders to consider delivering when welcoming all new students.

One positive message from Chapter Six is that many students expressed a sense of agency
and ownership when discussing plans for either maintaining existing or establishing new social
network relationships during the transition to university process. Rather than passively accepting the
social transitions, supporting students to recognise that they themselves have an active role to play in
shaping the social changes they undergo can reinforce a sense of agency and self-determination in
both autistic and typically developing students. Beyond accessing support from social network
members, having a strong sense of self-determination may benefit students in both social and non-
social aspects of university life as they begin to gain greater independence from family and peers, and
establish personalised goals to work towards based on their own values. Chapter Seven further
explore self-determination and how both autistic and typically developing students are able to shape

their own university experience.
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Chapter Seven

Understanding the role of self-determination in shaping university experiences for autistic and

typically developing students in the UK

Chapter Rationale

Chapters Two to Six have explored the structural and functional nature of autistic and
typically developing students’ social networks when transitioning to university, with a focus on the
changing dynamics in relationships between an individual and those whom they consider to be close
to them. However, beyond understanding the changing quality and quantity of perceived social
support that students have reported from their family, friends, and other university staff members
during transition to university, it is also important to gain further insight into how students perceive
themselves to be playing a pivotal role in shaping their own university experience when transitioning
into, through and out of university. Understanding students’ self-determination is particularly
important when considered from a developmental perspective. As students become more independent
when they embark on the journey to adulthood, having the ability to autonomously shape their own
goals and formulate a course of action in life, feeling competent in their ability to execute those
actions in pursuit of goals, whilst being supported by a strong sense of relatedness to those whom
they consider to be close to them become three important pillars underlying the development of self-
determination.

In Chapter Six, qualitative responses from many autistic students who were about to transition
to university suggested a sense of optimism and autonomy when thinking about potentially
developing new social network relationships at university, highlighting that autistic students may
carry intrinsic motivation that allows them to act in a self-determined way to shape their own social
life. However, it is unclear to what extent such pre-university transition social goals from autistic
students can be successfully executed when autistic students transition into, through and out of

university. Furthermore, it remains to be explored whether similar feelings of self-determination
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equally apply to daily living and academic domains of university life, beyond that of social
relationships.

Chapter Seven uses a qualitative approach to explore how both autistic and typically
developing university students and recent graduates in the UK perceive their ability to actively and
effectively shape their own university experience. The inclusion of a typically developing student
group that was group matched to autistic students on gender, age, pre-university academic
performance, degree studied at university, and year of study helps to explore whether barriers and
facilitators of self-determination as identified by autistic students were unique and may be attributed
to having a diagnosis of autism, or whether such experiences were more widely shared amongst all
students who faced similar academic and social pressures at university. ldentifying aspects of
university life that uniquely challenged autistic students’ self-determination can help university
stakeholders consider the development of interventions tailored to help autistic students form better
coping strategies, and thus improve their self-determination to support more independent living at

university and beyond.
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Lay Abstract
Prior research suggests that autistic students in higher education might struggle with developing
autonomy, competence and establish a sense of relatedness due to their executive functioning and
social communication difficulties. We interviewed 18 autistic and 18 typically developing (TD)
students to explore how students perceived themselves to be in control of their university experience.
Both groups provided anecdotal examples that supported similar perceptions of self-determination in
shaping the academic, daily living and socialisation aspects of university life. Autistic students
reflected on their cognitive strengths such as attention to detail, persistence and ability to tailor their
academic studies towards their interest. Varying degrees of sociability were noted, with some autistic
students preferring to focus their self-determination efforts on academic success, whilst others
treasured the novel social experiences including peer support and friendship at university. Compared
to greater flexibility endorsed by TD students, autistic students perceived establishing a routine at
university to be a necessity and were self-determined in maintaining stability amidst a sea of change.
Recognising strengths and self-determination efforts in autistic students can help stakeholders support
their personal development towards independent living and self-sufficiency in adulthood, and to
successfully transition into, through and out of university.

Keywords: Autism Spectrum Disorder, Self-Determination, autonomy, competence,

relatedness, university, college
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Abstract
With more autistic students enrolling in higher education, little is known about how autistic students
can actively and effectively shape their own university experience through self-determination. The
current study explores how both autistic (n = 18) and typically developing students and recent
graduates (n = 18) perceive their self-determination during their transition into, through and out of
university in the UK. Students reported many shared and unique aspects of autonomy, competence,
and relatedness underlying self-determination. Many autistic students also discussed autism-related
strengths facilitating academic pursuit at university, though found coping with transitional changes
more difficult than typically developing students. Using strength-based approaches to help autistic
students to actively adapt to routine changes might facilitate their self-determination during transition

to university.
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Understanding the role of self-determination in shaping university experiences for autistic and

typically developing students in the UK

For young people, university can be a springboard to a multitude of social and academic
opportunities depending on one’s ability to effectively shape their experience through self-
determination (Field et al., 2003). Although self-determination has been identified as an important
construct related to university transition for autistic students (Field & Hoffman, 1999; Wehmeyer et
al., 2010), little is known about how autistic students’ perception of their own self-determination
through a first-person perspective may compare to their neurotypical peers. To the best of our
knowledge, this is the first qualitative study to explore how autistic and neurotypical students perceive
their own self-determination transitioning into, through and out of university. Focus is paid to
students’ experience across academic, daily living, and socialisation domains of their university lives.
Similarities and differences in autistic and neurotypical students’ perception of their ability to shape
their university experience are highlighted.

Self-determination and higher education

Self-determination is conceptualised as the inherent human tendency towards psychological
growth, independence, and improved wellbeing, based on meeting the basic needs of autonomy,
competence and relatedness (Deci & Ryan, 1985, 1985; Ryan & Deci, 2000; Wehmeyer, 2005).
Autonomy refers to one’s ability to self-regulate and initiate actions; competence refers to having the
knowledge, skills and understanding to achieve desirable outcomes congruent with one’s goals; and
relatedness refers to the development of a secure and satisfying social network (Deci et al., 1991).
Cognitive Evaluation Theory (Deci et al., 1991) further stated that compared to intrinsically motivated
behaviours, extrinsically motivated behaviours can only become self-determined if the external goals
are congruent with one’s internal values and sense of self, and such integration can foster a sense of
belonging and connectedness towards someone they value (i.e., through relatedness) (Gagné & Deci,
2005).

To date, the link between perceived sense of autonomy and competence of typically

developing (TD) students as predictor of academic success and enjoyment at university (Black &
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Deci, 2000; Goldman et al., 2017; Liu et al., 2014), and how self-determination underlies the pursuit
of both intrinsically or extrinsically motivated actions (Niemiec & Ryan, 2009) have been
documented using quantitative methods. However, the use of qualitative methods to explore TD
students’ voices and perceptions of self-determination at university are lacking. In contrast, qualitative
methods are more widely used to examine the relationship between self-determination and university
success amongst students with learning disabilities and specific learning difficulties (Field et al.,
2003; Getzel & Thoma, 2008; Ju et al., 2017; Petcu et al., 2017; Sarver, 2000). Using qualitative
methods, many attributes such as problem-solving skills, persistence, being aware of one’s strengths
and weaknesses, setting appropriate short- and long-term realistic goals, and self-management were
identified as key self-determination skills that an effective self-advocate would have to access support
and succeed in postsecondary education (Getzel & Thoma, 2008; Sarver, 2000). Taken together,
educators may facilitate self-determination amongst both student groups by helping them identify and
internalise extrinsically motivated goals of academic performance through fostering a collaborative
and supportive learning environment at university (Black & Deci, 2000; Goldman et al., 2017; Hong
et al., 2011), and ensure student voices are being heard (Niemiec & Ryan, 2009). For students with
disabilities, developing support systems through meaningful relationships with peers and professors
also contributed towards college retention, highlighting that relatedness in addition to autonomy and
competence facilitates self-determination in higher education (Getzel & Thoma, 2008).
Autism and self-determination

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition characterised by social
and communication difficulties, and restricted and repetitive behaviours and interests (American
Psychiatric Association, 2013). A rise in UK higher education attendance by autistic’ individuals
reflects recent movements in neurodiversity and widening participation (MacLeod & Green, 2009).
According to data reported by Office for Students (2019), the number and relative percentage for

students with social or communication impairment (including ASD) have risen from 2,465 (0.2%)

" A recent publication (Kenny et al., 2016) that investigated language preference when referring to autism found
that autistic individuals and their families and friends prefer to use identity first language when referring to
autism (i.e., autistic individual), rather than person-first language (i.e., person with autism), though the latter
was more commonly used by professionals. In this paper, we will use identity-first language.
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students in 2010-11 to 10,890 (0.7%) in 2018-19. Given that many autistic students experience co-
occurring conditions, a proportion of them may be captured by data including students with multiple
impairments (including social/communication impairment, sensory, medical, physical and mental
health conditions) which also showed an increase from 30,955 (2%) students in 2010-11, to 44,490
(2.8%) in 2018-19.

In a recent narrative synthesis of studies that have examined neurodiversity in higher
education (Clouder et al., 2020), one finding was the need for universities to encourage students to
disclose their diagnosis before they reach a crisis point and can no longer cope with the demands of
university life (Van Hees et al., 2015). Diagnosis disclosure enables students to access practical and
social/emotional support available on campus, as well as for reasonable adjustments to be made
(Clouder et al., 2020). However, the quality of support and adjustments may differ depending on the
knowledge and training of university staff members (Clouder et al., 2020). The authors also
highlighted that despite support systems being available in higher education, students need to be more
active and serve as their own advocates when approaching the university to seek out support tailored
to their needs, thus suggesting that the role of self-determination and agency may play an important
role in their ability to shape their own university experience (Clouder et al., 2020).

Self-determination is therefore important to consider for autistic students (Wehmeyer et al.,
2010), though many might have executive functioning difficulties (such as poor cognitive flexibility
and working memory to engage with multiple goals concurrently, time management and organisation
difficulties) (Dijkhuis et al., 2020) that make the actualisation of their self-determined goals harder to
accomplish. Parents of autistic young people have noted that performance and capacity for skills
related to self-determination (e.g., problem-solving, self-management, decision-making) for this
group of young people was low (Carter et al., 2013). Compared to students with specific learning
difficulties and learning disabilities, autistic middle and high school students showed poorer
autonomy, self-regulation, psychological empowerment, and self-realisation, suggesting that social
communication difficulties unique to autism might place them at a particular disadvantage relative to

their peers with other disabilities in establishing a sense of relatedness (Chou et al., 2016).
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Wehmeyer et al. (2010) emphasised that educators should encourage autistic students to self-
advocate for their strengths and needs, to improve their self-regulation and flexibility and set realistic
goals that can be achieved, and to exercise their decision-making skills whenever possible, as all are
important for independent living in adulthood (Field & Hoffman, 1999). Educators may consider
adopting a strength-based framework to help autistic students increase their sense of autonomy and
perceived competence underlying self-determination. For example, helping autistic students recognise
their own strengths such as in visual perception and attention to detail, good systemising skills, and
having strong interests and in-depth knowledge of certain fields can enable them to become more
confident in their own competence (de Schipper et al., 2016; Lee et al., 2019; Urbanowicz et al.,
2019), especially when pursuing academic success (Bakker et al., 2019). Helping students recognise
how they can best harness and utilise their own strengths to overcome problems in their university
lives (beyond the academic domain) can further enable them to experience a greater sense of
autonomy and empowerment, and help students live more authentically as self-fulfilling agents with
better quality of life (Lee et al., 2019; Urbanowicz et al., 2019).

To date, there is quantitative evidence to support a positive association between better quality
of life and autonomy, psychological empowerment, self-realisation, and having the capacity to
become self-determined in autistic young adults (White et al., 2018). However, it remains unknown
from a first-hand qualitative perspective if and how autistic students perceive themselves to be
effective in shaping their own university experience through self-determination compared to TD peers
who have similar academic backgrounds and interests.

Current study

This is the first qualitative study to collectively investigate autistic and TD students’
reflections on the extent to which they shaped their experiences of transitioning into, though, and out
of university through self-determination (autonomy, competence, and relatedness). Given that prior
literature suggested that autistic students find self-determination more challenging than others due to
their social communication difficulties and unique cognitive styles, we selected a group of TD

students matched to autistic students (based on age, sex, pre-academic performance level, and degree
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subjects studied at university) to investigate both shared and unique experiences related to self-
determination between autistic and TD students.

Methods
Participants

A total of 36 participants (18 TD, 18 autistic students) took part in the study. Participants’
demographic and diagnostic information are displayed in Table 1. Participants were recruited through
flyers and student groups on social media channels advertised to university students throughout the
UK. For the autism group, students were included based on their self-report of having received a
formal diagnosis of autism from a clinical professional and have disclosed their clinical diagnosis to
their university disability service and are eligible to access autism-specific support on campus. Some
participants may have received clinical diagnosis during childhood prior to the publication of DSM-5
in 2013 when the umbrella term Autism Spectrum Disorder was introduced, and we report the
diagnostic label provided to us by participants. Sixteen out of eighteen autistic students met screening
cut-off on the Autism Quotient (AQ), twelve of whom also met clinical cut-off. Many autistic
students experienced at least one co-occurring mental or chronic physical health conditions, or
specific learning disability, the most prevalent being anxiety, depression, and specific learning
disability.

For the TD group, students were only included if they reported no current or past diagnoses
for mental health, chronic physical illness, or any other forms of specific learning difficulty or
developmental condition. TD students were excluded if they scored above the screening cut-off on the
Autism Quotient. None of the TD students met screening cut-off on the AQ, nor had any current or
past mental health, chronic physical health, or specific learning conditions.

All students must have either attended, or are currently attending undergraduate studies in the
UK, and spoke fluent English. Autistic and TD students were matched on gender, age (t(34) = 1.34, p
=.19), and pre-university academic performance, both in terms of number of A-Levels (or equivalent)
completed (t(34) = -1, p = .32), mean grade received for all A-Levels competed (t(34) =-2.02, p =
.05). Students in the TD group came from ten different institutions, and autistic students came from

eleven different institutions in the UK. In terms of living status, one third of autistic students lived at
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home with family, compared to TD students who either lived on campus or off campus with peers.
Specific information on socioeconomic status was not recorded in the current study.
Ethical consideration

The study was approved by the university’s psychology department ethics committee and
performed in accordance with the ethical standards of the institution and the with the 1964 Helsinki
declaration and its later amendments. All participants provided individual written informed consent
prior to participating in the study.
Materials

See Appendix A for information on demographic questionnaires used and the Autism-
Quotient (AQ; Baron-Cohen et al., 2001).
Interview-topic-guide

The interview topic guide (see Appendix B) was developed by the first author with the aim of
gaining insight into students’ experiences at university through their own narrative account. Taking a
critical realist approach, we were interested in whether students may describe their personal
experience in a way that naturally reflected a sense of autonomy, competence and relatedness without
explicitly being asked to provide evidence for each of the three domains of self-determination.
Therefore, students were asked to reflect upon their experience of transitioning into, through and out
of university (or for those yet to graduate, conjecture what life after university might be like). The
guestions were designed to be more open to allow students to recall aspects of university life
perceived to be most important to themselves. To ensure that there was scope within the interview to
capture students’ sense of agency, students were prompted to think about to what extent they have
shaped their academic, daily living, and socialisation life at university. Students were also asked to
reflect on how they experience might have compare to others, and whether there were things that they
had wished to be different. Finally, students reflected upon whether they have gained any skills during
university that might be helpful for the future. For autistic students, one question specifically
prompted them to think about the impact of autism on their university experience, to ensure that there
is scope to capture how autism associated strengths and weaknesses may have shaped their university

experience.
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Table 1

Participant demographic information.

ASD (n = 18) TD (n=18)
(M; SD)
Age (years) 20.94 (3.24) 19.83 (1.38)
Gender
Male 9 (50%) 9 (50%)
Female 9 (50%) 9 (50%)
Ethnicity
White / Caucasian 16 (88.89) 13
Asian 0 3
Mixed 2(11.11) 1
Prefer not to say 0 1
Autism diagnosis
Autism / ASD 5 (27.78) -
Asperger’s 12 (66.67) -
PDD-NOS 1(5.56) -
Other diagnoses
Anxiety 6 (33.33) -
Depression 5(27.78) -
ADHD 3(16.67) -
Specific learning disability 6 (33.33) -
Anorexia Nervosa 1 (5.56) -
Other medical conditions 2 (11.11) -
Pre-university qualifications (M; SD)
Number of A-Levels (or equivalent) 4 (1.37) 4.39 (0.92)
completed
Average grade? 4.34 (1.24) 5.07 (0.91)
Subject/degree at university
Social sciences 7 (38.89) 8 (44.44)
Arts and humanities 4 (22.22) 3(16.67)
STEM 7 (38.89) 7 (38.89)
Living status
On campus 6 (33.33) 9 (50)
Off campus with family 6 (22.22) 0
Off campus with peers 6 (44.44) 9 (50)
Current year of study
First 7 (38.89) 5(27.78)
Second 7 (38.89) 7 (38.89)
Fourth / Final 2 (11.11) 2 (11.11)
Have graduated already 2 (11.11) 4 (22.22)
Autism Quotient (M; SD)
Total® 34.22 (9.57) 11.83 (5.72)
Interview format
Face to face 8 (44.44) 5 (27.78)
Phone 8 (44.44) 12 (66.67)
Skype 2 (11.11) 1 (5.56)

Note. ASD = Autism Spectrum Disorder; TD = Typically developing; PDD-NOS = Pervasive
developmental disorder — Not otherwise specified; ADHD = Attention deficit hyperactivity disorder;

STEM = Science, Technology, Engineering, Mathematics. 'In the UK, students typically complete 3-
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5 A-Levels in chosen subjects final year of secondary school, before entering university. 2Each A-
Level (or equivalent) is scored on a scale of 0 (fail) to 6 (A* = highest grade). *The clinical cut-off

score for the Autism Quotient (AQ) is >32, and screening cut-off is >26.

Community Involvement

The topic guide was piloted with one autistic graduate student to see whether the questions
could elicit recall of their university experience across academic, daily living and social domains, and
to ensure that the interview length was appropriate. The same student also provided feedback on ways
to improve the wording clarity to minimise the chance of misinterpreting the questions during the
interview. Autistic participants did not participate in the research design, analysis or interpretation of
findings in the current study.
Procedure

All participants interested in taking part were asked to read through the study information,
complete written informed consent, and fill in an online questionnaire (basic demographic
information and AQ) via Qualtrics. Participants who met the inclusion criteria and successfully
completed the online questionnaires were offered to attend the interview in person, via phone or
Skype. The latter options were offered given that many students lived and attended institutions that
were far away from where the research team was based, and students preferred to conduct the
interview remotely rather than travelling to do so in person. Interviews lasted 20-45 minutes, and
students received £10 Amazon gift vouchers upon completing the interview.
Analysis
Analysis

We conducted thematic analysis following the Braun and Clarke's (2006, 2013) method. We
adopted the critical realist approach and focused on the semantic features of the interview data.
Following a critical realist stance, we first adopted a deductive approach when examining all
transcripts to assess whether there may be evidence that relate to and in turn support autonomy,
competence, and relatedness underlying the notion of self-determination as outlined by Ryan and Deci
(2000). The purpose of this step was to critically evaluate whether observations made at the

experiential and actual level (i.e., students’ perception of their personal experience, as well as the
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events and actions they took during their time at university) may be related to the real level (i.e.,
whether autonomy, competence or relatedness underlying self-determination served as potential
causal mechanisms that influenced students’ ability and desire to shape their university experience).
Therefore, relevant excerpts across all transcripts that provided evidence supporting self-
determination were first identified and sorted into three bins which corresponded to autonomy,
competence, and relatedness. Data from both autistic and TD-students were analysed as a whole
rather than split into two groups, as we wanted to highlight how university students reflected upon
their self-determination at university in general. Nuanced differences at the level of each subtheme
raised by autistic students were highlighted to show their additional perspectives beyond that of TD-
students.

Next we took an inductive approach when analysing data within each bin and coded
semantically to best characterise key features present in the data. The first author who conducted all
of the interviews familiarised herself with the data through transcribing, reading, and re-reading of the
transcript, and developed initial codes which were then returned to, revised, and evaluated together
with the senior author. The first author was not blinded to participant diagnosis during the interviews
or analyses, though data was collated across the two student groups to be analysed together, and codes
were not created to be autism specific. We did not use a second-rater to assess inter-rater reliability as
a measure of quality in the current study. Given that the first author conducted all of the interviews in
an interactive manner using a topic guide rather than in a semi-structured way, the subsequent coding
and understanding of the data was informed by her interactions with the participants, in a way that a
second-rater would be unable to replicate (Morse, 1997). Therefore, the use of a second-rater would
be incoherent with the current epistemological and ontological positions adopted (Braun & Clarke,
2006, 2013; Terry & Braun, 2016).

The first author then discussed, revised, and finalised the codes and themes with the senior
author who is an experienced autism researcher and clinical psychologist. We first ensured that codes
and themes were sufficiently distinct from each other within each of the three bins, and remained
characteristic of the three domains of autonomy, competence and relatedness underlying self-

determination. We then compared the themes across the three different bins, to examine whether
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certain themes may be discussed within more than one of the three pillars underlying self-
determination (i.e., relying on a combination of autonomy, competence, and relatedness). This final
step allowed us to distinguish between themes that were unique to each of the three domains
underlying self-determination, and themes that were common across multiple domains. We expected
there to be some overlap in the way that students recounted their university experience to show that
they fulfilled more than one of the three needs underlying self-determination (Ryan & Deci, 2000).
Results

Interview format and duration information are shown in Table 1 and Appendix A.
Thematic analyses

Themes and subthemes identified as unique to, or shared across autonomy, competence and
relatedness are shown in the thematic map (Figure 1). Quantification of endorsement by participants
(Figure 1) was done post-hoc to the development and selection of themes during thematic analyses.
Endorsement was coded in a binary sense, based on whether the student referred to that theme at least
one time (1) or not (0) in their transcript. Therefore, the number provided can be interpreted as a
headcount for the number of students that endorsed each theme. Given that the current study included
both a group of typically developing and autistic students, the sole purpose for providing this
guantitative comparison is to characterise potential differences in the extent to which each student
group related to the specific themes, supplementing the results from the thematic analysis. The
guantification should not be interpreted as a guide for the relevance or rank the importance of the
themes across the different domains of self-determination, as this is advised against by the thematic
analysis approach outlined by Braun and Clarke (2006, 2013). Quote(s) were selected to represent
students’ general and nuanced opinions. To protect students’ anonymity, precautions were taken to
remove or modify any potential identifiable information from the selected quotes. We first describe
similarities across both student groups when discussing ideas related to each theme, and then
highlight between group differences by outlining ways in which autistic students may have had

additional or different insight when describing their own experiences.
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Routine and Flexibility
- Need for routine and structure: ? ASD; 5 TD
- Establishing routine and flexibility: ¢ ASD; 8 TD

Coping with Uncertainty
14 ASD; 11TD

Family Support
9 ASD; 1TD

COMPE@

CI'—-EDNESS

Facing Difficulties
- Feeling less equipped than before: 4 ASD; 0 TD
- Overwhelmed and lacking control: 5 ASD; 0 TD
- Skills saturation: 2 ASD; 1 TD

Finding Meaning and Purpose
- Finding a sense of purpose: 14 ASD; 16 TD
- Following through commitments: 11 ASD; 7 TD
- Having a clear goal in mind: 11 ASD; 7 TD

Personal Growth and Development
- Better equipped with skills from university: 16 ASD; 17 TD
- Developing social skills: 12 ASD; 15 TD
- Establishing a sense of self: 2 ASD; 1 TD
- Managing emotions and self-regulation: 4 ASD; 8 TD

Positive Attitude and Outlook
- Embracing new opportunities: 1 ASD; 14 TD
- Enjoying freedom at university: 3 ASD; 9 TD
- Improve career prospects: 4 ASD; 3TD

- Maintaining positive outlook and excited for change: 3 ASD; 12 TD

Developing Social Connections
- Appreciating the value of social connections: 2 ASD; 8 TD
- Avenues of socialising: 13 ASD; 13TD
- Diversity in peer network: 6 ASD; 3 TD
- Easier to socialise at university: 13 ASD; 14 TD
- Finding the right people: 16 ASD; 15 TD
- Transition facilitators: 6 ASD; 3 TD

Self-Actualisation
- Fear of failure: 5 ASD; 0 TD
- Fluctuating sense of control: 10 ASD; 2 TD
- Managing expectations: 9 ASD; 18 TD
- Taking responsibility to solve problems: 17 ASD; 16 TD

Social Differences and Difficulties
- Fear of loneliness: 7 ASD; 4 TD
- Managing difficult relationships: 12 ASD; 8 TD
- Social influence and pressure: 3 ASD; 6 TD
- Soicalising more difficult than expected: 6 ASD; 4 TD
- Out of sight, out of mind: 2 ASD; 0 TD
- Seeking comfort in peer support: 8 ASD; 10 TD
- Supporting peers: 1 ASD; 3TD

Academic Challenges and Pursuit
- Academic Persistence: 11 ASD; 8 TD

- Adjusting to extrinsic academic demands: 17 ASD; 18 TD

- Tailor academics towards interest: 6 ASD; 3 TD
- Attention focus: 4 ASD; 2 TD

Adjusting to Daily Life
- Dealing with daily hassles: 10 ASD; 14 TD

- Pre-transitioanl Ereearation: 8 ASD; 9 TD

Social Acceptance, Motivation, and Drive
- Social motivation and drive: 14 ASD; 15 TD
- Finding suitable social activities: 12 ASD; 7 TD
- Social acceptance and misunderstandings: 12 ASD; 7 TD
- Accepting own social difficulties: 5 ASD; 7 TD

Time Management and Organisation

- Organising one's time and activities: 17 ASD; 16 TD

- Getting the right balance: 5 ASD; 5 TD
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Figure 1. Thematic analyses output map identifying themes that are unique to, or shared between
autonomy, competence, and relatedness. The number of autistic (n = 18) and TD (n = 18) students
who endorsed each theme are provided.
Autonomy
We identified three themes from students’ responses that uniquely reflected autonomy.
Finding meaning and purpose. Despite being determined to achieve their goals, students
had uncertainties as to what that goal might be and how it might change over time, especially juggling
the social and academic aspects of university life:

“I think that for me now it’s less towards getting the top grade... I guess that goal then

kind of became more, just kind of wanting to have good personal connections and just be

happy.” (P11, ASD)

When thinking about the future, students reflected on the lack of a clearly defined path when
transitioning out of university. When talking about their degrees, TD students were less likely to draw
upon the distinction between intrinsically and extrinsically motivated goals, autistic students spoke
about being motivated only to pursue goals that naturally aligned with their intrinsic interests:

“If I'm not interested in something, then I just can’t really be bothered, I don’t have that

motivation, I don’t want to do it...” (P06, ASD)

Similarly, for future career prospects, TD students were more flexible in the career paths that
they will pursue:

“I knew psychology was what [ wanted to do, but at the same time I was still being

flexible, like those goals could change... I could find a different route to those goals sort

of thing.” (P29, TD)

In contrast, autistic students were more fixated on specific professions that were related to their
intrinsic interest and the degree they were pursuing.

Positive attitude and outlook. Students talked about trying out new things to broaden their
experience and enjoying the freedom to schedule their own time at university when compared to
school and agreed that a good degree would improve career prospects. Autistic students were less

likely to engage with and described difficulties accessing extracurricular activities, which they
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perceived to lack usefulness. TD students described excitement and readiness for change both when
transitioning into and out of university:

“I actually remember not even being actually that nervous which is strange, because

obviously it was such a big thing... I just remembering being really excited about it,

excited to start, meet new people as well.” (P37, TD)

While autistic students had a less positive outlook towards transitions in general:

“I suppose I'm always maintaining this hope that things are going to get better, but

that’s probably just a defence mechanism” (P03, ASD)

Self-actualisation. Students perceived self-control as more of a “state than a trait”. Self-control
varied depending on the area of university life, and sometimes led to counter-productive decisions
being made and in the absence of self-discipline. Students noted the importance of being able to
manage one’s own expectations through recognising personal strengths and weaknesses, and not
comparing self to others to maintain mental wellbeing at university. Following advice from others can
set up false expectations of what university might be like, which resulted in disappointment when
compared to reality:

“You have to kind of lower your expectations, lower your competitiveness, because a lot

of people went from top of the school, or quite high up in their school, and now they are

average at university, and preparing for that was also quite hard.” (P33, TD)

Finally, students talked about a growing sense of independence, accountability, and responsibility
when it comes to problem-solving at university:

“Everything depends on you, and actually you have to do it yourself, because if you

don’t do it you just don’t do it, no one will punish you, but no one will help you at the

same time.” (P25, TD)

Compared to TD peers, autistic students had more conflicting opinions arose regarding problem-
solving, as some wanted to do things independently, and others felt more comfortable seeking support
from others who were willing to help. Many spoke of an intense fear of failing academically at

university, which can both be highly motivating to secure academic success (sometimes at the cost of
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socialising), but can also immobilise one’s desire to try harder as it can be rather disappointing if one
does not succeed.
Competence
We identified two themes from students’ responses that uniquely related to competence.
Facing difficulties. Students commented on low motivation to complete university when they
perceived a lack of personal development. Autistic students felt less equipped both socially and
academically to cope with the demands at university compared to their TD peers, and this lack of
direction and competency contributed towards feeling overwhelmed and inability to stay in control:

“I felt completely lost... School to university was like falling off a cliff. Going... well

when | went to worKk it felt... 7 don 't know... going for a walk on some hills, there were

ups and downs but overall it was a lot more even than a cliff face.” (P18, ASD)

Personal growth and development. Students spoke about developing some new hard
(academic and technical) and soft (inter/intrapersonal) transferrable skills at university, which they
foresaw would help them in the future:

“I think at uni they ve like equipped us with a sort of confidence to sort of then go out

and feel like we can do a job and do well at it.” (P23, TD)

Students described being able to adopt a new perspective when faced with difficult situations,
indicating growth and development. Akin to a journey of self-discovery, students learnt to present
themselves in an authentic way over time. Students described feeling more comfortable to meet and
learn from new people. Autistic students talked about an improvement in managing social naivete in
university with a shift in attitude to actively work on one’s sociability:

“The having to practice talking to people and cooperating with people because there’s

so much group work, and be diplomatic and stuff, I think that will be useful in the future

because you have to get on with people.” (P05, ASD)

Contrastingly, while TD students spoke about learning new strategies to cope with anxiety and stress,

autistic students described feeling less able to regulate their own emotions:
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“I think the balance between doing things and learning new things, and having these
opportunities, and kind of the anxiety that comes with it, and knowing that you can enjoy
it, is a really hard balance that I struggle with.” (P11, ASD)
Relatedness
We identified two themes from students’ responses that uniquely related to relatedness.
Developing social connections. Students talked about their appreciation of having made
important social connections at university through both formal academic settings, and informally
through shared interests and societies. Such friendship provided a source of companionship and
support, and is an important part of university life:
“Now that I 've got this whole community of different people, it’s so wonderful to have
such a supportive group of friends, and have peers who kind of band together to help
each other with their projects” (P15, ASD)
Students expressed a desire to diversify their social network so that not all friends are from the same
group, which can be difficult to manage at times and appear “cliquey”. Students found it easier to
socialise at the start of university, as everyone tried to make friends by being open and friendly,
though there was a distinction between peers they simply got along with, versus peers that they
“clicked” with and became good friends, and thus finding the right group of people was deemed to be
important. Students talked about significant people in their lives, such as a helpful lecturer, or older
students who provided reassurance to help ease into the transition, and using social media channels to
familiarise themselves with housemates prior to transition:
“I'm still closer with the people that | knew from the start, so that just kind of built the
very nice initial bond then.” (P24, TD)
In addition, autistic students also remarked that having pre-arrival preparation events organised by the
university provided valuable in-person meeting experiences, and that university allowed them to
socialise with peers outside of work-related settings.
Social differences and difficulties. Students found university can sometimes be quite a
lonely place as socialising is not always easy, though there is a difference between being alone,

feeling lonely, and isolated:
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“I've never felt like I'm completely alone at uni, but sometimes if you are not getting on

with your friends so well... or like you see them doing more things at uni, and you feel

like oh that’s where I should be, or you feel like you know, I’'m not in that group or

something. So 1'd say that sometimes you feel isolated.” (P31, TD)

“I am probably an awful lot more alone, and sometimes that can feel lonely. Being alone

and being lonely are quite different things.” (P03, ASD)
Maintaining social interactions over time can be challenging, especially when relationships begin to
breakdown due to individual differences, and the challenges of socialising and being understood by
same aged peers. Students talked about how peer influence can motivate them to stay on track but can
also lead to a sense of obligation when it comes to socialising, which can be exhausting:

“I guess some aspects were ok, tolerable, others were slightly more tedious, like the

going out, you had to intermingle and socialise, that was fairly laborious.” (P16, ASD)
Although both student groups appreciated having a supportive network away from home, providing
emotional support to others can be draining at times, and negatively influence one’s own mental
health. Autistic students commented on the lack of motivation to initiate social interaction to actively
maintain pre-university friendships when they were no longer within physical proximity at university.
Autonomy and competence

We identified three themes from students’ responses that related to both autonomy and
competence.

Academic challenges and pursuit. Students found that having a good academic foundation
both in terms of school preparation and learning style to prepare for university was crucial. Students
talked about enjoying the academic freedom at university to tailor subjects towards their own areas of
interest. Students discussed the difficulties of adjusting to the new teaching and independent learning
environment at university, and that the lack of clear guidance and structure in terms of how to
determine appropriate quantity and quality of workload affected their mental wellbeing and academic
motivation. Both student groups emphasised the importance of persistence being the key to academic
success and not being let down by failures:

“It’s more about trying rather than maybe succeeding.” (P42, TD)
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Autistic students reflected upon how strengths associated with autism such as tenacity and having a
more detail orientated, systematic and analytical cognitive style can all be used to their academic
advantage. Autistic students found tailoring their academic assessments towards their special interests
can lead to peaks and troughs in motivation, concentration, attention focus and work quality:

“I think it’s a mixture of both positive and negative. From a positive aspect, it’s handy

that | have a special interest in psychology, so that means I can definitely learn a lot

quicker than most people, and I can do really well with it, which is really handy. The

downside is when my special interest changes at times, and | end up thinking more on

other subjects than I probably should.” (P08, ASD)

Adjusting to daily life. Students talked about the need to have self-discipline and organisation
skills to ensure proper self-care. Daily living tasks were often given less priority compared to social
and academic tasks and left incomplete, which negatively affected students’ mental wellbeing.
Students recognised the lack of independent living skills prior to university when living at home and
reported to have actively tried to develop skills such as cooking, driving, and budgeting in preparation
for university. Students highlighted previous experiences of living away from home, whether for
recreational (e.g., travelling), health (e.g., hospital stays), or academic purposes (e.g., academic
summer camp) to be particularly helpful in getting used to being away from home, and not feeling
homesick when transitioning to university.

Time management and organisation. In terms of time management, those who recognised
poor organisation talked about struggling during unstructured time at university, and how a lack of
self-discipline can lead to continued procrastination when working towards deadlines. Students
discussed strategies to help them stay on schedule, including seeking support from others, making
lists, and setting reminders. Students spoke about trying to strike a good work/life balance, though TD
students talked about being more mindful of the bigger picture and accepting that falling behind is
bound to be part of life but having the confidence that one will be able to catch up in time:

“I've got a part time job which you need to lend time to as well, so I think it’s for me the

adjustment of feeling alright with sometimes being behind on work, and that’s not the
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end of the world, because you can catch up, so that sort of adult life of balancing
everything.” (P23, TD)
In contrast, autistic students spoke about academia taking priority and willingness to sacrifice social
opportunities to secure academic success:
“I find that sometimes social life distracts form... I feel like university should be more
about academia and doing well and achieving for yourself, but other people seem to
value the social side more, and I just don’t really know. It’s a bit uncertain for me how to
get the balance.” (P03, ASD).
Autonomy and relatedness
We identified one theme from students’ responses that related to both autonomy and
relatedness.
Social acceptance, motivation, and drive. S