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Abstract

Recent studies have reported that strengths-based programs, leveraging autistic adolescents’ abilities and interests, could
improve their skills and facilitate social engagement. However, little is known about the long-term impact of strengths-based
approaches. This study aimed to explore the long-term outcomes of community strengths-based programs designed to sup-
port autistic adolescents in developing interests and skills in Science, Technology, Engineering, Arts, and Mathematics
(STEAM) and the factors influencing their participation in these programs. A repeated cross-sectional survey study over
three years recruited 52 parents in 2018, 52 parents in 2019, and 38 parents in 2020. Results highlighted the positive impact
of these programs on autistic adolescents’ health and well-being, social relationships and interactions, self-confidence and
self-esteem, sense of belonging, and activities and participation. Five key elements influencing participation included the
enthusiasm of the participants, their self-perception, the approach of the programs, the learning environment, and the attitudes
of the mentors. This study implies that strengths-based approaches to intervention and support for autistic adolescents in a
supported environment are a social model solution that could potentially have positive participant outcomes. Findings from
this study could provide a framework underpinning future strengths-based interventions.
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Autism Spectrum Disorder (ASD) is a lifelong condition that
affects how an individual thinks, feels, interacts with others
and experiences their environment (American Psychiatric
Association, 2013; Autism Spectrum Australia, 2022). It is
a neurodevelopmental disorder characterised by difficulty

1 School of Allied Health, Curtin University, Perth, WA,
Australia

Curtin Autism Research Group, Curtin University, Perth,
WA, Australia

Center of Neurodevelopmental Disorders (KIND),

Centre for Psychiatry Research, Department of Women’s
and Children’s Health, Karolinska Institutet, Stockholm,
Sweden

Child and Adolescent Psychiatry, Stockholm Health Care
Services, Region Stockholm, Stockholm, Sweden

Telethon Kids Institute, University of Western Australia,
Perth, WA, Australia

Autism CRC, Brisbane, QId, Australia

School of Electrical Engineering, Computing
and Mathematical Sciences, Curtin University, Perth, WA,
Australia

MatchWorks, Perth, WA, Australia

Published online: 06 February 2023

in social interaction and communication, repetitive behav-
iours and restricted interests (American Psychiatric Asso-
ciation, 2013; Bolte et al., 2021). Globally, there is a rise
in the prevalence and incidence of autism over the past two
decades (Australian Bureau of Statistics, 2019; May et al.,
2017; Russell et al., 2015). The 2018 Australian Survey of
Disability, Ageing and Carers (SDAC) estimated 205,200
Australians had autism, a 25.1% more than the number since
2015, noting a higher prevalence rate among children and
younger people aged between 10 and 19 years (Australian
Bureau of Statistics, 2019).
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Many autistic individuals possess strengths (de Schipper
et al., 2016; Kirchner et al., 2016; Meilleur et al., 2015)
including enhanced visual-spatial processing, attention,
memory and sensory acuity (Baron-Cohen et al., 2009).
A predisposition to monotropic tendencies, or the ability
to hyper-focus on areas of interest (Murray et al., 2005),
underpins the drive of many autistic individuals to build
their expertise and knowledge in specific areas (de Schipper
et al., 2016). Collectively, these attributes contribute to the
high performance of autistic individuals in areas such as
technology, mathematics and creative or artistic pursuits (de
Schipper et al., 2016).

Despite recognition of these strengths, interventions
for autistic individuals have largely targeted impairments,
underpinned by the notion of remediating core autistic char-
acteristics will improve functioning (McDonald & Macha-
licek, 2013). Though autistic individuals may experience
difficulties and require support the almost exclusive focus
of interventions on remediating impairments may inadvert-
ently devalue and stigmatise autistic individuals (Pellicano
& Stears, 2011), leading to negative experiences (den Hout-
ing et al. 2021) promoting feelings of disempowerment and
poor self-esteem (Urbanowicz et al., 2019). Many autistic
individuals seek to ‘hide’ their autistic traits, owing to fears
of negative evaluations from others, (Lawson, 2020) with
negative consequences for their self-esteem (van der Crui-
jsen & Boyer, 2020) and quality of life (van Heijst & Geurts,
2015).

The social model of disability has challenged the deficit-
focussed medical model of disability where ‘disability’ is
seen to be the problem of the individuals, focussing on what
a person cannot do and be (Finkelstein, 2001; Thomas &
Burton, 2018). In the medical model treatments or interven-
tions are mainly to control the impact of disability (Sharma
et al., 2012). Conversely, the social model sees ‘disability’
as resulting from the interaction between a person’s physi-
cal or mental traits and their environment.(Shakespeare
& Watson, 2001), focussing on an individual’s abilities
and barriers within their social and physical environment
(Shakespeare & Watson, 2001; Sharma et al., 2012). In the
field of autism research the medical model has underpinned
a deficit-focussed approach, failing to recognise and take
advantage of the multiple strengths that many autistic indi-
viduals possess, likely contributing to their poor education
and employment outcomes (Black et al., 2019; Scott et al.,
2018). In response to this deficit-focus positive psychology
promotes a more holistic view of functioning, focussing
on supporting individuals to reach their potential, achiev-
ing ‘optimal functioning’ by building resilience, strengths
and positive experiences (Lopez et al., 2018; Seligman &
Csikszentmihalyi, 2000). Positive psychology approaches
focussing on strength-development have been associated
with positive psychological outcomes including well-being
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and confidence, educational attainment and employment
related-outcomes (Linley & Joseph, 2012).

Increasingly contemporary approaches in autism are
embracing strengths-based approaches (Huntley et al., 2019;
Urbanowicz et al., 2019), fundamentally acknowledging that
autistic individuals have many strengths, seeking to har-
ness their interests and abilities in developing their skills
(Jones et al., 2021). In neurotypical populations, focussing
on strengths has been found to improve self-efficacy, self-
esteem, and motivation (Hiemstra & Van Yperen, 2015).
Further complimenting this approach, the International
Classification of Functioning, Disability and Health (ICF)
points to the potential utility of interventions targeting
environmental factors and personal strengths (Bolte et al.,
2021). Strengths-based approaches that focus on strengths
and interests have been used in many areas for autistic indi-
viduals such as in teaching literacy skill (Brown & Stanton-
Chapman, 2015) and joint attention for autistic children
(Kryzak & Jones, 2014; Vismara & Lyons, 2007), in a peer
mentoring program for autistic youth and young adults
(Thompson et al., 2018), in post-school transition planning
for autistic adolescents (Hatfield et al., 2018), in work expe-
rience placement (Lee et al., 2019), in physical activities
participation for children with ASD (Rinehart et al., 2020)
and in technology related programs for autistic teenagers and
young adults (Ashburner et al., 2017; Diener et al., 2016;
Jones et al., 2018; Lee et al., 2020).

While autistic individuals have varied strengths and inter-
ests (de Schipper et al., 2016), technology strengths-based
programs are popular and for many align with their inter-
ests. Individuals with ASD have high levels of interest in
technology-based activities such as playing computer games
and creating animations (Anthony et al., 2013; Lin et al.,
2013; Valencia et al., 2019). This is likely underpinned by
the alignment between the strengths of autistic individuals
and technological environments, which are largely predicta-
ble and rule-based (Jones et al., 2021; Mazurek et al., 2012).

The Development of Community Strengths-Based
Programs

In response to a call from autistic individuals and the
autistic community, and to harness the skills and abili-
ties of autistic individuals, Autism Academy for Software
Quality Assurance (AASQA) and Spectrum Space (for-
merly Autism West) deliver community technology focus
strengths-based programs to autistic adolescents aged
between 10 to 18 years old in Western Australia (WA).
Early adolescence begins with puberty from ages 10 to 14
and late adolescence from 15 to 19 years of age (Edwards,
2014). In the Australian context, the population prevalence
of autism in the population aged 10 to 19 years is esti-
mated to be 3% (Australian Bureau of Statistics, 2019).
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The aim of AASQA and Spectrum Space is to develop the
interests of autistic adolescents in STEAM. These pro-
grams engage autistic adolescents in STEAM-based shared
interests, while facilitating social interaction and motiva-
tion (Jones et al., 2021; Lee et al., 2020). AASQA has
delivered computer coding and mathematic enrichment
programs through its outreach program to primary and
high school autistic students aged between 10 to 18 years
since 2016. Spectrum Space delivers special interest pro-
grams focussing on STEAM activities through two social
groups, the Awesome Social Group for autistic young ado-
lescents (with participants aged 10 to 15 years, since 2014)
and the Yes Social Group (for autistic adolescents aged
13-18 years, since 2013).

A previous study exploring the first wave of a 3-year
study evaluating the impact of these strengths-based pro-
grams for autistic adolescents found that the strengths-
based programs provided a safe environment for autistic
adolescents to develop their technological and social
communication skills, fostering social relationships, con-
fidence, self-esteem and well-being (Lee et al., 2020).
While there is emerging evidence supporting the use of
strengths-based approaches for autistic individuals (Ash-
burner et al., 2017; Dunn et al., 2015; Wainer et al., 2010;
Wright et al., 2011) more research is needed to inform
evidence-based practices and to understand particularly
the long term impact of these approaches (Dunn et al.,
2015). This paper, therefore, focusses on the long-term
outcomes of these strengths-based programs, investigating
the changes and impact of these strengths-based programs
on autistic adolescents’ health and well-being, social rela-
tionships and interactions, confidence and self-esteem,
sense of belonging and activities and participation over
three years. Factors that influence adolescents’ participa-
tion were also explored.

Method
Research Design

This research adopted a repeated cross-sectional design
(Steel, 2008) across three years investigating the impact and
changes in outcomes of autistic adolescents participating
in strengths-based programs. In a repeated cross-sectional
design, valid inferences of change can be made despite no
overlap in the samples across data collection periods (Bei-
das et al., 2019). Using a mixed-method approach (Creswell
& Plano Clark, 2007), an online Qualtrics survey with
closed and open-ended questions was conducted over three
consecutive years (2018, 2019, 2020). The details of the
baseline results have been previously reported (Lee et al.,

2020). Ethical approval for this study was granted by the
Curtin University Human Research Ethics Committee in WA
[HRE2017-0147].

The Strengths-Based Program

Both AASQA and Spectrum Space delivered a range of
strengths-based computer coding and STEAM extra-cur-
ricular programs to autistic adolescents aged between 10 to
18 years, including coding, Lego Robotics, Arduino, Nao
Robotics, mathematics, visual arts, music, and digital media,
in a supportive and emotionally safe group environment
(Jones et al., 2018; Lee et al., 2020). Sessions run for 2 to
3 h weekly on Saturdays during the Australian school year,
which is broken into four teams of approximately 10 weeks
each. In line with their interests, autistic adolescents choose
to learn skills such as computer programming languages
(including Scratch, Java, Python, HTML, C, and JavaScript).
Adopting a participant-led approach the delivery of these
programs is supported by mentors who encourage peer-to-
peer learning, leverage participants’ shared interests, and
foster logical thinking and problem-solving skills (Lee et al.,
2020). Mentors include technical (volunteer computer sci-
ences, mechatronics, and mechanical engineering university
undergraduates) and autism specialists (including occupa-
tional therapy undergraduates) who focus on promoting
social communication and emotion regulation (Lee et al.,
2020). At the end of each term participants have an oppor-
tunity to showcase their work to their parents and mentors.
There was no limit on the number of terms autistic adoles-
cents could enrol.

Participants and Recruitment

Parents of autistic adolescents who had participated in a
strengths-based program at AASQA or Spectrum Space
for more than one term were invited to complete a sur-
vey via email. In 2018, 52 parents (representing 53 autis-
tic students), in 2019 52 parents (representing 54 autistic
students), and in 2020 38 parents (representing 40 autistic
students) provided informed consent and completed the sur-
vey (Fig. 1). The mean age of parents for three consecutive
years was 46.7 years (SD=6.6), 48.0 (SD=5.9), and 47.2
(SD=8.7), respectively, while the mean age of adolescents
was 14.1 (SD=2.3), 14.7 (SD=2.6), and 14.9 (SD=3.1),
respectively. As shown in Table 1, most of the children were
male and received an ASD diagnosis on average at 8 years of
age. The average Autism Spectrum Quotient (AQ) score was
34.8 (SD=5.7) in 2018, 33.4 (SD=7.3) in 2019, and 34.0
(SD=7.8) in 2020. An AQ score of 32 or above indicates on
average a strong likelihood of Asperger syndrome or autism
(Baron-Cohen et al., 2006).
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Fig. 1 Student composition in
each year’s survey

Total students, n=53

*Year 1, 2018

Repeat students, n=22
New students, n=32

*Year 2, 2019

Total students, n=54

/Repeat students (Year 1 & 3),\

n=3
Repeat students (Year 2 & 3),
n-8 *Year 3,
Repeat students (Year 1,2 & 3), 2020
n=11
New students, n=18
k Total students, n=40 /
Table 1 Demographic and 2018 (valid %) 2019 (valid %) 2020 (valid %)
clinical information of autistic
adolescents and their reporting Number of students 53 54 40
fii‘gfhfs’ﬁgga;‘rgi ¢ across | Repeat students - 22 (41%) 11 28%)
the three study years, 2018, 117 (28%)
2019 and 2020 New students 32 (59%) 18 (44%)
Gender*
Male 39 (87%) 36 (82%) 32 (89%)
Female 6 (13%) 8 (18%) 4 (11%)
Mean age (SD) 14.1 2.3) 14.7 (2.6) 14.9 (3.1)
Mean age of diagnosis (SD) 8.1(3.3) 8.6 (4.0) 7.6 (3.6)
Mean AQ score (SD) 34.8 (5.7) 33.4(7.3) 34.0 (7.8)
Parent age mean (SD) 46.7 (6.6) 48.0 (5.9) 472 (8.7)

“Participated twice in 2020 and in the Year 2018 or Year 2019

PParticipated in 2018, 2019 & 2020

*Only binary options (male/female) were included in this study

In 2019, approximately 40% (n=22) were repeat partici-
pants while around 60% (n=32) were new participants. In
2020, nearly 56% (n=22) were repeat participants who also
participated in 2018 or 2019 or both years, while 44% were
new participants.

Instruments
Online Survey

A link to an online survey administered via Qualtrics,
taking approximately 40 min to complete, was sent to all
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parents whose children were attending the AASQA and
Spectrum Space strengths-based programs in 2018, 2019
and 2020.

This survey obtained demographic and clinical infor-
mation (parent/child age, gender, age of diagnosis, and
diagnosis) and autistic traits as measured by the AQ Ado-
lescent Version (parent proxy report), a 50-item measure
(Baron-Cohen et al., 2006).

A series of questions measured program outcomes in
the five domains of health and well-being; social relation-
ships and interactions; confidence and self-esteem; sense
of belonging; and activities and participation (Appendix
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Table2 Outcomes for
health and well-being, social
relationships and interactions,

confidence and self-esteem, and
sense of belonging of autistic
adolescents attending strength-
based programs as reported by
their parents

Outcome Year Mean (CI) p-value for Pairwise p-values
year overall
Year 2 Year 3
Health & well-being 1 7.55 (6.91-8.20) 0.286 0.895 0.196
2 7.50 (6.89-8.12) 0.135
3 8.13 (7.42-8.84)
Social relationships/interactions 1 7.01 (6.41-7.62) 0.305 0.614 0.134
2 7.16 (6.58-7.74) 0.241
3 7.53 (6.88-8.18)
Confidence and self-esteem 1 7.60 (6.99-8.21) 0.039* 0.061 0.603
2 7.02 (6.43-7.60) 0.021*
3 7.80 (7.14-8.44)
Sense of belonging 1 8.38 (7.70-9.06) 0.160 0.060 0.465
2 7.64 (7.01-8.27) 0.307
3 8.06 (7.33-8.78)

*p-value < 0.05

A). Parents’ perception of the impact of participating in
the strengths-based program for their children for the first
four domains was elicited via a single question measured
on a 10-point semantic differential scale with 1 being ‘not
at all”’ and 10 being ‘a great deal’.

The fifth domain, activities and participation, was meas-
ured with 18 items drawn from the ICF core sets for ASD
(Bolte et al., 2019). These items spanned four components,
including communication (1 item), interpersonal interactions
and relationships (13 items), major life areas (2 items), and
community, social and civic life (2 items), measured on a
five-point Likert scale (1 being ‘strongly agree’ and 5 being
‘strongly disagree’).

Additionally, open-ended questions sought parents’ per-
ceptions of the impact of the strengths-based program on
their children (Appendix A). Sample questions are: “Please
provide some details of how the strength-based program has
affected your child’s health and well-being” and “Please pro-
vide some details as to why your child feels they belong at
the program?”

Data Analysis
Quantitative data

All analyses were conducted at the item level, that is, those
with missing data were excluded from specific analyses for
these items but retained in the data set. One-way analysis
of variance (ANOVA), linear mixed model (LMM), and
generalized estimating equations (GEE) were used to ana-
lyse data. LMM was used to analyse the domains of health
and well-being; social relationships and interactions; confi-
dence and self-esteem; and sense of belonging, while LMM
with binary logistic was used to analyse the components of

activities and participation. For each respondent, the mean
score for each component of the activities and participation
domain was calculated and recorded as ‘1’ for a score less
than 2.5 and ‘0’ for a score greater than or equal to 2.5, set-
ting year as fix factor and Year 1 (2018 data) as reference.

Qualitative data

Parents’ responses to open-ended questions were analysed
using directed content analysis, a deductive approach
informed by an existing framework (Hsieh & Shannon,
2005). Factors parents perceived as influencing their child’s
participation in the strengths-based programs were grouped
according to the ICF domains of body functions and struc-
tures, activities, environmental factors, and personal factors
(World Health Organisation, 2007). Personal factors, such
as gender, age, personality traits, beliefs and attitudes are
not included in the ICF (Grotkamp et al., 2012). However,
it was anticipated that personal factors would significantly
influence participation in strengths-based programs. For
this reason, person factors as proposed by Grotkamp et al.
(2012) were used, supplementing the ICF domains of per-
sonal factors in this study. Concepts were initially extracted
for coding (completed by EALL and reviewed and discussed
with ED) and merged based on similarity (Lincoln & Guba,
1985).

Results
One-way ANOVA revealed no significant differences
with regard to age of students in Years 1, 2 and 3 F(2,

116)=1.041, p=.0.356), similarly for the diagnosis age F(2,
107)=0.566, p=.0.570), AQ score F(2, 122)=0.427, p=
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Table 3 Proportions for “agree”

) S Year 1 (2018) Year 2 (2019) Year 3 (2020) Total* (%)
and “strongly agree” of the
strengths-based programs Communication 63 65 68 65
positive impact On.tl}e' Interpersonal interac- 62 52 69 60
components of activities and . .

S tions and relation-
participation as defined by the ships
International Classification of _lp )
Functioning, Disability and Major life areas 51 34 51 45
Health core sets for ASD! Community, social and 31 27 49 34

civic life

IBslte et al. (2019)

*Average percentage of “agree’” and “strongly agree” for three years

0.653 and parents’ age F(2, 118)=0.406, p=.0.667) infer-
ring homogeneity in the samples across years.

Results from LMM (Table 2) indicated no differences in
health and well-being, social relationships and interactions,
and sense of belonging across the three years, while confi-
dence and self-esteem demonstrated a significant difference
at the p <0.05 level between Year 2 and Year 3 [p=0.021,
d=0.36 (small effect) (Cohen, 1988)]. In general, the mean
scores were close to ‘8’ at each of the three-time points for
health and well-being, confidence and self-esteem, and sense
of belonging, while for social relationships and interactions
the mean score was close to ‘7’. Overall, these scores are
close to the maximum of ‘10’, indicating positive outcomes
of attending the strengths-based programs.

Nearly two-thirds of the parents “agreed” and “strongly
agreed” that their child had improved in the ICF chapters
relating to communication and interpersonal interactions
and relationships as a result of attending the strengths-based

programs (Table 3). Further analysis with GEE (Table 4)
revealed no differences across years in all components of
activities and participation except community, social and
civic life where a difference was found between Year 1
and Year 3. Though no difference was found in the overall
p-value major life area, a difference was found between Year
1 and Year 2.

For community, social and civic life, the over-
all p-value <0.05 indicated a significant difference in
improved agreement. Results show a significant differ-
ence between Year 1 and Year 3 (p= 0.035), implying
participants in Year 3 were more than twice as likely (odds
ratio=2.198) to agree that there was an improvement in
community, social and civic life than participants in Year
1 as a result of attending the strengths-based programs.

For major life areas, the overall p-value was not signifi-
cant (p>0.05). However, the p-value was significant for
Year 2 (p =0.029), implying participants in Year 2 were

Table 4 GEE outcomes for the

N Outcome Year Odds ratio [Exp (B)] 95% Confidence Interval p-value
components of activities and
participation Communication 0.941
1 (reference)
1.110 0.531-2.324 0.781
1.141 0.509-2.557 0.748
Interpersonal Interac- 0.230
tions & relationships
1 1 (reference)
2 0.693 0.346-1.388 0.300
3 1.361 0.585-3.164 0.475
Major life areas 0.071
1 1 (reference)
2 0.474 0.242-0.928 0.029*
3 0.859 0.370-1.997 0.724
Community, social 0.009%*
and civic life
1 1 (reference)
2 0.671 0.302-1.492 0.328
3 2.198 1.055-4.577 0.035%

*p-value < 0.05
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nearly 50% less likely (odds ratio=0.474) to agree that
there was an improvement in major life areas than partici-
pants in Year 1. However, there was no significant differ-
ence between Year 1 and Year 3 (p=0.724).

Factors Influencing Participation

Parents’ responses to the open-ended questions provided
insight into those factors acting as facilitators or barriers
to autistic students’ participation in the strengths-based
programs. Responses were coded in reference to the ICF
concepts of body functions and structures, activities and par-
ticipation, contextual (personal and environmental) factors
as illustrated by sample quotes in Table 5. Pseudonyms were
used in all sample quotes.

Discussion

The present study is a repeated cross-sectional study over
three years investigating the impact and changes in outcomes
of autistic adolescents participating in strengths-based pro-
grams. Overall, findings indicated that parents perceived
these programs positively impacted their children’s health
and well-being, social relationships and interactions, con-
fidence and self-esteem and sense of belonging. Parents
consistently reported their child’s improvements in their
communication and interpersonal interactions, their relation-
ships and participation in activities (World Health Organi-
sation, 2007). These findings align with previous research
that community strengths-based programs had a positive
impact on autistic adolescents’ health and well-being (Ohr-
berg, 2013), confidence (Ashburner et al., 2017; Wainer
et al., 2010; Wright et al., 2018; Wright et al., 2011), and
social skills including starting and sustaining a conversa-
tion with group members and other people (Ashburner et al.,
2017; Diener et al., 2016; Lee et al., 2020; Wright et al.,
2011). The safe environment not only allowed the autistic
adolescents to learn and harness skills of interest, but also
gave them a sense of belonging where they felt accepted by
their peers and mentors who shared similar interests (Jones
et al., 2018; Lee et al., 2020). This could possibly explain
why the parents agreed there was an improvement in the
community, social and civil life of the participating autistic
adolescents as they looked forward to attending the coding
club or social group each week. Through these community
strengths-based programs, autistic adolescents could inter-
act and socialise with like-minded people which may help
reduce social isolation. This is important as limited social
relations contribute to higher anxiety in school-aged autis-
tic children (Eussen et al., 2013; Mazurek et al., 2012). In
general, the consistently positive results over the three-time

points provide convincing evidence that programs focus-
sing on the strengths of autistic adolescents and their shared
interests are beneficial.

Parents perceived that their children’s participation in the
strengths-based programs was influenced by factors associ-
ated with all domains of the ICF, highlighting the role of
factors both internal and external in influencing participa-
tion. Person related factors included participants’ enthusiasm
towards the programs and self-perception (Grotkamp et al.,
2012). Consistent with the findings of Donahoo and Steele
(2013) external factors impacting adolescents’ participation
included the approach of the program, the learning environ-
ment and the attitudes of the mentors. These findings align
with contemporary perspectives of functioning in autism
highlighting the powerful role of environmental factors in
promoting functional outcomes (Bolte et al., 2021).

Overall, parents highlighted their children’s enthusiasm
and motivation to attend the strengths-based programs, not-
ing their excitement and the lack of prompting necessary in
getting them ready to attend. Parents reported their children
were more motivated to engage in the strengths-based pro-
gram than any other program they had attended, with some
parents noting that these programs were a valued aspect of
their child’s routine and the only out of school activity their
child attended. Parents attributed their children’s drive and
enthusiasm for the programs to the activities, shared friend-
ships, and the sense of enjoyment they felt at belonging to a
peer group of autistic adolescents (Ashburner et al., 2017).
Parents noted the knowledge and skills their children gained
as a result of attending the programs, highlighting the align-
ment between the available activities and their children’s
interests, strengths, and future career aspirations (Donahoo
& Steele, 2013). Parents consistently contrasted their child’s
positive experience of the strengths-based program with
their experience of school. Many autistic adolescents have
a negative experience of school, with consequences not only
for their academic achievement, but their future education
and career choices (Autism Spectrum Australia (Aspect),
2013; Keen et al., 2016). It has been suggested that programs
which focus on building the strengths of autistic children in
the pre-teenage years could help to smooth the transition to
high school (Keen et al., 2016).

Within the strengths-based programs social engagement
evolved naturally from the context (Diener et al., 2016; Lee
et al., 2020; Muller et al., 2008), with parents noting that
many friendships extended beyond the programs. Forming
and maintaining friendships is a crucial aspect of adoles-
cence (Poulin & Chan, 2010). Participating in community
activities which tap interests and build skills positively
impact the health and well-being (Putnam, 2000) and quality
of life (Tobin et al., 2014) of autistic adolescents. Building
new friendships is frequently an important goal for autistic
adolescents, but a goal they struggle to achieve (Afsharnejad
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Table 5 (continued)

(5

He looks forward to Saturdays as he can work on his favourite hobby and

Sample quotes

The program delivered opportunities for mixing and interacting.

Key Points

Likeminded people

ICF domain'

Springer

passion in computers and technology and is surrounded by like-minded

peers and mentors. (2018)

The group has helped [Jack] to feel connected to a group and he has

found some likeminded peers who have become friends. (2019)

He found it difficult to adjust to changes in leadership and format. He

Change in leadership and format could hinder participation.

Change in program leadership and format

mentioned that the people that he ‘communicates with’ have left the

group. (2019)

It was such a shame that the structure changed so much after [Michelle]

left. [Rob] refused to attend after that. (2020)

'World Health Organisation (2007)

2Supplemented by personal factors proposed by Grotkamp et al. (2012)

et al., 2019; Diener et al., 2016). These strengths-based pro-
grams appeared to buffer adolescents’ feelings of social iso-
lation and exclusion (Autism Spectrum Australia (Aspect),
2013; Whitehouse et al., 2009).

Parents of autistic adolescents participating in the
strengths-based programs reported that their child’s attend-
ance positively impacted their perceptions of themselves
and their autism, helping them to embrace their autism as
a strength rather than a deficit. This is in line with the neu-
rodiversity paradigm that views autism as a neurological
diversity rather than a disorders and understands and val-
ues the strengths, capabilities and competencies of autistic
individuals (Donaldson et al., 2017). This shift in mindset
and disposition likely had benefits for adolescents’ mental
health and confidence (Naseem & Khalid, 2010), empower-
ing them in achieving their future goals (Lyubomirsky et al.,
2005; Pajares & Schunk, 2002). Comments from parents
indicated that the strengths-based programs fostered adoles-
cents understanding of their strengths and confidence in their
abilities, encouraging them in planning for future education
and career pathways. Further, recognition of their knowl-
edge, strengths and skills from mentors and peers boosted
their confidence, self-esteem, and sense of belonging. Par-
ents perceived their adolescents as valuing the programs
because they were able to be ‘themselves’, without needing
to pretend, perform and impress others.

The approach of the program also appeared to positively
impact adolescents’ participation. The strengths-based pro-
grams adopted a holistic and pragmatic approach to build
the employability skills of the participants, leveraging their
special interests in groups such as coding and robotics,
training and education, and work-integrated learning and
internships. The goal of these programs was to build par-
ticipants skills, specifically their technological skills, with
the long-term goal of creating employment opportunities.
The program was underpinned by the tenets of the positive
youth development paradigm, viewing the participants as
having unique skillsets and abilities that offered opportuni-
ties for development (Benson et al., 2006; Jones et al., 2021).
In addition to learning computer coding and programming,
the program enabled opportunities for participants to obtain
professional certification in software testing ISTQB—Inter-
national Software Testing Qualifications Board) and partici-
pate in software testing hackathons and work placements. A
short-term work placement program was also offered to the
participating adolescents (Lee et al., 2019) with older par-
ticipants offered the opportunity to participate in an intern-
ship program.

Consistent with the previous studies of Donahoo and
Steele (2013) and Jones et al. 2018), the success of the pro-
grams appeared to be strongly linked with the learning envi-
ronment, which delivered a space where participants were
at ease in talking about their passions and interests without
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judgements with their autistic peers, volunteers, and mentors
(Lee et al., 2020). Participants appreciated that the environ-
ment was tailored to their needs, including the provision of
a quiet room for participants with sensory hypersensitivity to
engage in activities of interest. This environmental adapta-
tion supported participants in self-managing their sensory
needs, mitigating their need to withdraw from the program
due to sensory overload (Hahn, 2012; Piller & Pfeiffer,
2016).

In line with previous research the personal and profes-
sional attributes of mentors emerged as important (Ash-
burner et al., 2017; Diener et al., 2016; Donahoo & Steele,
2013; Jones et al., 2018). The participants valued the men-
tors for their guidance, support, and encouragement, and
engendering an environment of respect and care, free from
discrimination. The shared interests between the mentors
and participants further enabled autistic adolescents’ social
engagement.

While parents were consistent in their endorsement of the
positive outcomes fostered by the strengths-based programs
several noted in the open-ended comments that their child at
times felt ‘out of place’, ‘clashed’ with other participants or
were socially anxious as a result of engaging with a group.
Additional barriers highlighted included the noise of the
group environment which was mitigated by the availability
of ‘quiet rooms’ and the option for break out one-to-one
sessions. These findings highlight the importance of con-
sidering environmental facilitators and barriers in delivering
programs to autistic adolescents (Bolte et al., 2019). Parents
of autistic girls also noted that the gender-imbalance within
the groups posed a barrier. Changes to program routines or
structure caused some participants to withdraw from the pro-
gram, a finding aligned with previous research highlighting
that disruptions to a routine or structure can lead to stress
and confusion for autistic individuals (American Psychiat-
ric Association, 2013; Vanbergeijk et al., 2008). In future
similar programs should consider strategies to support par-
ticipants in navigating these changes.

Limitation and Future Direction

While this study is unique in that it examines the impact
of strengths-based programs on autistic adolescents over
approximately three years, the findings should be inter-
preted in the context of several limitations. It is likely that
the impact of the COVID-19 pandemic in Australia under-
pinned the lower response rate from parents in 2020. Fur-
ther, due to the small number of repeat participants with
less than half of the participants completing two waves of
the study, and less than a third of participants completing all
three waves, it was not ideal to use within-subjects design
to assess changes within the same participants over time.
However, changes over time were examined between year

groups providing evidence on the outcomes of participat-
ing in strengths-based programs. While a randomised con-
trolled trial design enables insights into the true efficacy of
these programs, there were issues of feasibility and accept-
ability of this design given the programs were established
by the community in response to their apparent benefits to
autistic teenagers (Goodkind et al., 2017; Lam et al., 1994).
Future studies could consider employing a wait-list control
design or a pre-test post-test approach to further evaluate
the impact of these programs on participant outcomes. Fur-
ther, evaluating the impact of the strengths-based programs
on the constructs of activities and participation was limited
by the absence of measures with established psychometric
properties (Lee et al., 2020). This study, therefore, drew
from the ICF core sets for ASD to ensure that the impact
of the program was explored in areas commonly identified
by international experts in this field (Bolte et al., 2019).
With consideration to the length of the survey, single-item
questions were used to measure the domains of health and
well-being, social relationships and interactions, confidence
and self-esteem, and sense of belonging (Lee et al., 2020).
However, parents could expand their perceptions for each of
these domains by open-ended questions (Lee et al., 2020).

Conclusion

The impact of the strengths-based programs on autistic ado-
lescents was largely consistent over the three-time points
with parents reporting a positive impact on their children’s
health and well-being, social interactions and relationships,
confidence and self-esteem, sense of belonging, and activi-
ties and participation. Five key elements from internal and
external factors including participants’ enthusiasm towards
the programs; participants’ self-perception; the approach of
the program; the learning environment; and the attitudes of
the mentors appeared to underpin successful participation in
these programs. While further research is needed it is likely
that future programs, leveraging the strengths and interests
of autistic adolescents and considering these key elements,
will foster positive outcomes into adulthood. This study
implies that strengths-based approaches to intervention and
support for autistic adolescents in a supported environment
are a social model solution that could potentially have posi-
tive participant outcomes. Findings from this study could
provide a framework underpinning future strengths-based
interventions.
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