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Introduction: Children and adolescents with intellectual disability (ID) and high levels of autistic traits often attend special needs classrooms where they spend a lot of time with other students who demonstrate diverse impairments and competencies. Research in typical development shows that classmates and the classroom composition in terms of specific classmate competencies can have a strong impact on individual social development. In this context, classmates’ social skills are of particular interest, as they are associated with successful social interaction and the ability to establish and maintain social relationships. Based on these associations, the present study investigated whether the levels of autistic traits and social skills in children and adolescents with ID and high levels of autistic traits are influenced by their classmates’ levels of social skills.

Methods: A longitudinal design was used, with the first measurement point at the beginning of the school year and the second at the end of the school year. School staff members provided information on 330 students with ID and high levels of autistic traits (20.6% girls; mean age 10.17 years, SD = 3.74) who were schooled in 142 classrooms across 16 Swiss special needs schools.

Results: Results showed that students’ individual levels of autistic traits and social skills at T2 were not predicted by the classroom level of social skills at T1 when controlling for individual levels of autistic traits, individual levels of social skills, gender, age, and general levels of functioning at T1.

Discussion: Considering the present findings, perspectives for further research and support of children and adolescents with ID and high levels of autistic traits within the classroom context are discussed.
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Introduction

Autism Spectrum Disorder (ASD) is characterized by difficulties in social communication and social interaction and restricted, repetitive patterns of behavior, interests, or activities (American Psychiatric Association, 2013), which are associated with impairments in multiple domains of social development. ASD is a persistent condition that generally lasts throughout a person’s life. However, the quantitative and qualitative manifestation of autistic traits can change over time, which in some cases may result in individuals no longer fulfilling the diagnostic criteria as they grow older (Seltzer et al., 2004; Woodman et al., 2015). This developmental change in individual autistic traits can be predicted by individual characteristics, such as verbal and cognitive abilities (Seltzer et al., 2004; McGovern and Sigman, 2005; Shattuck et al., 2007), and environmental factors, such as family characteristics (Greenberg et al., 2006; Shattuck et al., 2007; Woodman et al., 2015).

In terms of social communication and social interaction, individuals with ASD show difficulties with a broad range of social skills (Matson and Wilkins, 2007). These difficulties may noticeably emerge when individuals with ASD go to school, where they need social skills to adequately interact with their peers. However, the social skill development of individuals with ASD can improve over time, for example, through peer-based interventions (DiSalvo and Oswald, 2002; Williams White et al., 2007).

A contextual factor in the development of autistic traits and social skills that has received less attention is the naturalistic influence of peers. In typical development, there is ample evidence that peers impact students’ behavioral development (Brown et al., 2008; Müller and Zurbriggen, 2016) through mechanisms such as imitation, social reinforcement, and adaptation to peer norms (Bandura and Walters, 1963; Brown et al., 2008; Akers, 2009). In the school context, peers include the students’ classmates (Müller and Zurbriggen, 2016). Thus, school is an important environment for children and adolescents to meet peers, build social relationships, and facilitate social learning. In Switzerland, where this study was conducted, many students with ASD attend special needs schools for students with intellectual disability (ID) where they are grouped into classes with peers who have different types of disabilities and competencies (Eckert, 2015).

Students with ID and high levels of autistic traits, who are often schooled in special needs classrooms, tend to be at risk for less advantageous outcomes (see, e.g., Matson and Shoemaker, 2009). Thus, it is important to study how children and adolescents with ID and high levels of autistic traits may benefit from their classmates’ skills. In this regard, the social skills of classmates could be particularly important, as they are associated with successful social interaction and the ability to establish and maintain social relationships (Nangle et al., 2020). There are numerous definitions of social skills in the existing literature. In this study, social skills are defined as the skills needed to behave competently in a specific social situation (Harrison and Oakland, 2015; Grover et al., 2020). Knowing more about the influence of classmates’ social skills on individual autistic traits and social skills can promote a better understanding of the development of students with high levels of autistic traits and illuminate new avenues for classroom interventions to support them.


Autistic traits and ID

Autistic traits are assumed to be continuously distributed in the general population, from individuals with almost no autistic traits to individuals with very high levels of autistic traits, which lead to an ASD diagnosis (de Groot and de van Strien, 2017). Prevalence rates of ASD have increased in recent years. At the same time, there is relatively high variability in prevalence estimates across the world (Chiarotti and Venerosi, 2020). Recent research suggests that in the general population, approximately 1 in 44 children are diagnosed with ASD (Maenner et al., 2021). About 33 to 70% of individuals with ASD also have an intellectual disability (Ritvo et al., 1989; Fombonne, 2005; Charman et al., 2011; Knopf, 2020), which is defined by intellectual and adaptive functioning that is about two standard deviations below the general population (American Psychiatric Association, 2013). Prevalence studies have shown widely varying results for ASD incidence in persons with ID, ranging from about 8% to 40%, depending on diagnostic criteria, sampling procedures, and measurement instruments used (see, e.g., La Malfa et al., 2004; de Bildt et al., 2005; Tonnsen et al., 2016). At the same time, some individuals with ID exhibit autistic-like behavior without having an ASD diagnosis. For example, many individuals with ID show repetitive behavior (Kästel et al., 2021) or difficulties with social interactions and social skills (Leffert and Siperstein, 2002; Guralnick, 2006; Sukhodolsky and Butter, 2007). However, there is consensus that individuals with ID have an increased likelihood of also receiving an ASD diagnosis (see, e.g., Tonnsen et al., 2016). Additionally, more severe forms of ID seem to be associated with a greater likelihood of being diagnosed with ASD (Vig and Jedrysek, 1999).

Despite the overlap between the two conditions, a review by Matson and Shoemaker (2009) showed that individuals with both ASD and ID differ behaviorally from individuals with ID or ASD alone. For example, their adaptive behavior may differ. Thus, the authors concluded that these groups have different needs. Regarding social skills, a study by Syriopoulou-Delli et al. (2016) suggested that children with ASD and ID have lower social skill levels compared to children with only ASD. These findings may also be relevant to consider in terms of social interaction and peer influence processes. For example, children and adolescents with ID and ASD may need specific support in their school environments to benefit from their peers.

Internationally, many children and adolescents with ID are still schooled outside regular schools (e.g., special needs schools; Norwich, 2008; Bundesamt für Statistik, 2019). Also, children and adolescents with ASD are still largely educated in special needs settings, especially when their ASD is associated with an ID (Harris and Handleman, 2000; Dolev et al., 2014). In Switzerland, about 25% of all kindergarten students with an ASD diagnosis attend special needs schools. These rates increase to about 57% for primary school students with ASD and approximately 73% among upper secondary school students with ASD (Eckert, 2015). Since children and adolescents with high levels of autistic traits experience limited social relationships in their spare time (Shattuck et al., 2011; Ratcliff et al., 2018), their classmates may be especially important to their socialization.



General susceptibility to social and peer influence in individuals with high levels of autistic traits

While peer influence in typically developing children and adolescents is well investigated, very little is known about peer influence in individuals with high levels of autistic traits. Some of the characteristics associated with ASD may suggest that individuals with high levels of autistic traits are less susceptible to social and peer influence. Generally, students with ASD experience difficulties in their peer relationships (Cresswell et al., 2019) that can lead to individuals with ASD having fewer peer interactions than typically developing individuals (Petry, 2018). Hence, children and adolescents with high levels of autistic traits may experience fewer situations in which peer influence occurs. In addition, within social interactions, children and adolescents with high levels of autistic traits may be less influenced by their peers. The tendency for individuals with ASD to experience problems with recognizing emotions and the intentions of others (Nuske et al., 2013) may result in difficulties with (correctly) recognizing and categorizing peers’ behavior, which is essential to peer influence, according to Bandura’s social learning theory (Bandura, 2007). In addition, people with ASD often show a natural preference for details, which in some cases may result in a greater focus on the details of an environment rather than on the global picture (Happé and Frith, 2006). In social situations, this tendency could lead children and adolescents with high levels of autistic traits to focus on the actions of a specific peer, for example, without considering the presence and reactions of other peers. Hence, some peer influence mechanisms, such as social reinforcement in groups, may not occur in the same way as in typical development.

These assumptions are partly supported by studies investigating social influence in individuals with ASD. For example, children with ASD were found to conform less to the opinion of others compared to typically developing children (Yafai et al., 2014). In addition, Izuma et al. (2011) found that adults with ASD did not change their donation behavior in the presence of an observer in a game-like experiment that involved donating money, in contrast to non-autistic participants.

In an experimental study, van Hoorn et al. (2017) investigated the influence of peer feedback on prosocial behavior. Under different conditions, 144 male adolescents with and without ASD played a computer-based common public goods game in which they had to decide whether to keep tokens for themselves (selfish behavior) or donate them to their group (prosocial behavior). In one condition, peers commented on these decisions by rating them with likes. Results showed that within the total sample, higher levels of autistic traits and higher intelligence were associated with less sensitivity to antisocial peer feedback (i.e., peers praised selfish behavior, but not prosocial behavior). In line with these findings, Verrier et al. (2020) investigated the conformity of adolescents with and without ASD in peer pressure situations using a vignette approach. They found that higher levels of autistic traits were associated with less peer conformity (Verrier et al., 2020).

However, several studies have contradicted the above findings, instead indicating that individuals with ASD are susceptible to social and peer influence. Using Asch’s line judgment task (Asch, 1956), Bowler and Worley (1994) investigated social conformity in eight adults with ASD. Results showed no overall differences in conformity between the ASD group and non-autistic comparison groups. Lazzaro et al. (2019) confirmed these results. In a verbal memory task, they did not find differences in conformity between young adults with ASD and those without. Further, in their experiment, van Hoorn et al. (2017) found that male adolescents with and without ASD were sensitive to peer feedback on their own prosocial behavior (i.e., prosocial donation of tokens).

Only two studies were found that examined peer influence on autistic traits. A study by Nenniger and Müller (2020) investigated teacher-perceived peer influence among students with ASD in a special needs school attended only by students with ASD and low adaptive functioning. Teacher reports on 23 students with ASD showed that autistic behavior was influenced by peers, although not very often and with varying degrees of influence across subtypes of autistic behavior. Furthermore, in a longitudinal study using the same data set as the present study, Nenniger et al. (2021) examined whether the development of autistic traits in students with ID and high levels of such characteristics is influenced by the level of autistic traits among their preferred peers at school. Results showed that girls were susceptible to peer influence on autistic traits but boys were not (Nenniger et al., 2021).

To my knowledge, the influence of peers on social skills has only been addressed in peer-based intervention studies. DiSalvo and Oswald (2002) reviewed research on peer-mediated interventions designed to promote social skills in children with ASD. While the reviewed intervention studies offer important evidence about how peers can effectively promote social skills through peer-mediated interventions, they do not provide information about naturally occurring socialization processes in classrooms.

In summary, study results on peer influence susceptibility in individuals with ASD are limited and sometimes contradictory. Only two studies were found that investigated peer influence on autistic traits in a naturalistic school context. Neither of these studies explicitly examined the influence of classmates. In addition, to my knowledge, no study has yet examined naturally occurring influence of classmates on social skills in children and adolescents with high autistic traits and ID.



The influence of classmates’ social skills

Peer influence occurs within different relation types (Juvonen and Galván, 2008; Brechwald and Prinstein, 2011). According to Kindermann (2016), one type of peer groups consists of all members of the classroom, who can be considered as important developmental agents. Although there is a lack of research regarding classmates’ influence on autistic traits and social skills among students in special needs classrooms, there are both theoretical and empirical sets of knowledge that serve as a basis for further assumptions. For example, Bronfenbrenner’s (1994) ecological system theory identified the classroom context, which includes the classmates, as an important factor influencing the development of an individual. Also, Bandura and Walters (1963) emphasized the power of peers in the social learning theory. According to this theory, children and adolescents learn new behavior through the observation and imitation of (peer) models or adapt already learned behavior due to responses from their environment (e.g., reward or punishment; Bandura, 2007). In this context, social norms also play an important role regarding peer influence. Descriptive norms (i.e., what most others do; e.g., the average behavioral level in a group) can impact individual behavior (Cialdini et al., 1991). For example, an individual may adapt their own behavior to the behavioral level of a group to fit in (Cialdini and Goldstein, 2004).

In typical development, there is ample evidence that those within involuntary peer groups (e.g., classmates) influence each other and become more similar over time (socialization; Juvonen and Galván, 2008). For example, studies have shown that more prosocial behavior among classmates is associated with less individual antisocial behavior over time (Henry and Chan, 2010; Hofmann and Müller, 2018). This example shows that desirable behavioral norms among classmates can reduce challenging individual behavior. In addition, individuals may also profit from their classmates’ skills in terms of desirable behavioral outcomes. A study by Finch et al. (2019) showed, for example, that higher average levels of classmates’ executive functions were linked to increased growth of students’ individual executive functions, at least when considering reaction times for executive function tasks.

Based on these findings, it is assumed that individual levels of autistic traits and social skills may be influenced by classmates’ average level of social skills. This study defines social skills as those needed to behave competently in a specific social situation (Harrison and Oakland, 2015; Grover et al., 2020). Accordingly, the term encompasses a wide range of skills, including, for example, prosocial skills like helping or praising others and skills such as saying thank you or expressing emotions (Harrison and Oakland, 2015). Since social skills are related to positive peer interactions and the ability to build and maintain social relationships (Nangle et al., 2020), students with ID and high levels of autistic traits may benefit in two ways from high social skill levels among their classmates. First, they may have better and more numerous social interactions and develop more relationships with highly socially skilled classmates, which may generally increase opportunities for peer influence. Second, in classrooms with high levels of social skills, they have more opportunities to observe peer models showing such skills and possibly adjust their own behavior accordingly. Such observation and adjustment may go along with positive developmental outcomes and contribute to a change in autistic trait and social skill exhibition in students with ID and high levels of autistic traits. However, these assumptions have yet to be investigated.



The current study

This study aims to investigate the influence of classmates’ social skills on autistic trait and social skill development in students with high levels of autistic traits and ID in special needs classrooms using a longitudinal research design with two measurement points (T1: August–October 2018, T2: April–June 2019) to examine two research questions. These research questions extend from earlier findings by Nenniger et al. (2021) that focused on the influence of preferred peers at school on autistic traits.

First, it was investigated whether the levels of autistic traits of students with ID and high levels of autistic traits—hereafter referred to as target students—are influenced by their classmates’ social skill levels. It was expected that higher classroom levels of social skills at T1 would predict lower individual levels of autistic traits among target students at T2 (Hypothesis 1). To test this hypothesis, a classic peer influence research procedure was used by predicting individual levels of autistic traits at T2 based on the classroom level of social skills at T1, controlling for individual levels of autistic traits at T1 (Kindermann and Gest, 2009). In addition, I controlled for gender and age, as these two variables are known to impact individual peer influence susceptibility for some behavior types in typical development (see, e.g., Erickson et al., 2000; Steinberg and Monahan, 2007; Conway et al., 2011). In addition, to generalize the findings on peer influence independently of students’ general functioning, I also controlled for levels of general functioning.

Second, it was examined whether the classroom level of social skills at T1 would predict target students’ individual social skills levels at T2. Based on the theoretical and empirical considerations described above, it was expected that higher classroom levels of social skills at T1 would predict higher individual levels of social skills among target students at T2 when controlling for target students’ individual levels of social skills at T1 (Hypothesis 2). To test this second hypothesis, the same procedure as described above was applied.




Materials and methods


Participants

I used data from a longitudinal research project (KomPeers) in the German-speaking part of Switzerland with measurements at the beginning and end of the school year (T1: August–October 2018, T2: April–June 2019). Data were collected from 179 classrooms across 16 special needs schools for students with ID (Müller et al., 2020). In Switzerland, these schools can only be attended by students with a clinical diagnosis of ID, which is usually based on ICD-10 criteria including an IQ < 70 and a clinical rating of adaptive behavior (World Health Organization, 2019). Hence, all participants had intellectual functioning within the range of an ID. On average, special needs schools had 80.05 students per school (SD = 23.64, range = 28–121) and 6.64 students per classroom (SD = 1.72, range = 4–15).

For the present research questions, data from a subsample of 330 target students with ID and high levels of autistic traits (above the autism cut-off score of the instrument used; see below) were analyzed. 203 school staff members provided information on these 330 target students. At T1, 83% of the staff members were female participants and the mean age was 45.52 (SD = 11.32). In terms of training levels, 45.4% were special needs teachers; others had other teacher training or were therapists, social workers, pedagogical staff, or long-term trainees. At the beginning of the study, these members reported knowing the target students for an average of 12.57 months (SD = 13.28). Each staff member reported on M = 1.60 target students (SD = 0.97, range 1–6). In 79.4% of the cases, the reports for the same student were filled out by the same staff member at T1 and T2.

Target students were schooled in 144 classrooms across 16 special needs schools. They were on average 10.71 years old (SD = 3.74, range = 4.17–18.58), and 20.6% were female. Descriptive information on the demographics, individual levels of autistic traits, and levels of general functioning among target students is displayed in Table 1 (see also Nenniger et al., 2021).



TABLE 1 Descriptive results of the main study variables (Ntotal = 330).
[image: Table1]



Measures


Individual autistic traits

To assess students’ autistic trait levels at T1 and T2, the German version of the Developmental Behavior Checklist Teacher Form (DBC-T) was used (Brereton et al., 2002; Einfeld and Tonge, 2002; Einfeld et al., 2007). The DBC-T is a 94-item checklist to assess a broad spectrum of behaviors in children and adolescents with intellectual and developmental disabilities on a 3-point scale (0 = not true, 1 = somewhat or sometimes true, 2 = very true or often true). The instrument provides a score for six subscales (disruptive behavior, self-absorbed behaviors, communication disturbance, anxiety, social relating, and a category with a set of remaining items termed “others”), as well as a score for total problem behavior. The instrument’s norms are based on an Australian sample of 640 children and adolescents aged 4 to 18 years old who have an ID (IQ < 50).

Part of the DBC can be used as a screening instrument for ASD. The Autism Screening Algorithm (DBC-ASA) includes 29 items and was evaluated in a sample of 180 autistic and non-autistic or typically developing children and adolescents matched for gender, age, and IQ level (Brereton et al., 2002). Evaluations of the DBC-ASA showed differentiation between those with and without ASD. The revised Autism Screening Algorithm (DBC-ASAR1) by Steinhausen and Winkler Metzke (2004) resulted from an evaluation of the DBC-ASA in a German-speaking sample of 84 individuals with ASD and 84 participants with ID matched by gender, age, and disability level (assessed with a four-item disability rating). The DBC-ASAR1 consists of 40 items (e.g., avoids eye contact, aloof, in his/her own world, does not respond to others’ feelings, upset over changes in routine/environment, repeats same word/phrase), shows a very good internal consistency (α = 0.93, α = 0.81 in the present data set), and obtained the best cut-off score at 21, resulting in a sensitivity of 0.85 and a specificity of 0.61. This cut-off score was used to identify the 330 target students with high levels of autistic traits. For statistical analyses, the mean of all DBC-ASAR1 item scores was used to determine the individual level of autistic traits of each target student, with higher values indicating higher levels of autistic traits.



Individual level of social skills

Social skills were measured at T1 and T2 using the “social” subscale of the German version of the Adaptive Behavior Assessment System-3 (ABAS-3; Harrison and Oakland, 2015; Bienstein et al., 2018). This instrument is based on the original U.S. version (Harrison and Oakland, 2015) and consists of 174 items rated on a scale from 0 = is not able to 3 = always/almost always. The items are distributed across nine subscales, which are calculated in various combinations to form a conceptual score (Communication, Functional Academics, Self-Direction), a social score (Leisure, Social), and a practical score (Self-Care, School Living, Community Use, Health and Safety), as well as an overall General Adaptive Composite. The ABAS-3 norms are based on a sample of 1,896 persons from the general U.S. population. The instrument has demonstrated adequate validity and reliability (Harrison and Oakland, 2015).

The “social” ABAS-3 subscale includes 22 items and assesses skills needed for interacting socially and getting along with others, such as seeking friendships with peers, offering help to classmates or teachers, and showing compassion (Harrison and Oakland, 2015). The internal consistency in the current study was α = 0.95. For statistical analyses, the mean of all item scores for the “social” subscale was used to determine the individual level of social skills of each target student, with higher values indicating higher levels of social skills.



Classroom level of social skills

Following a procedure often used for investigating classroom contextual effects on future individual outcomes (Marsh et al., 2012), the classroom level of social skills in this study was obtained by calculating the mean of all students’ social skill mean scores within a class at T1. Hence, each student in the same class had the same context score for social skills. Higher values indicated more social skills.



Demographics

A staff member reported on students’ gender (male or female) and age in months.



Level of general functioning

In this study, the adaptive behavior scores of students were compared to the ABAS-3 reference norm from the general U.S. population (Harrison and Oakland, 2015) to estimate students’ individual levels of general functioning. The adaptive behavior was assessed with the German version of the ABAS-3 for teachers (Bienstein et al., 2018). For the analyses at hand, the percentile rank of the overall score of adaptive functioning was used (in the present data α = 0.99) to indicate the level of functioning relative to age. Higher values mean less impairment.




Procedure

The Institutional Research Commission of the Department of Special Education of the University of Fribourg reviewed and accepted the KomPeers research project in terms of the scientific and ethical procedures. School headmasters were informed about the study through written correspondence and personal meetings. Also, parents received a letter written using plain language principles and translated into the nine most frequently used languages in Switzerland with information about the study and a guarantee of anonymity. The letter underscored that no medical diagnoses would be assessed, participation was voluntary, and parents could decline their child’s participation. School staff were also informed about the study and could refuse to participate. To ensure complete anonymity, a coding system was used for data collection and analysis. Hence, the researcher never had access to names of staff members, students, or parents.



Statistical analyses

In the preliminary analyses, I first provided information about descriptive statistics for the main variables. I then looked at the correlations of these variables to examine the strength of their relationships (Table 2).



TABLE 2 Correlations between the main study variables (Ntotal = 330).
[image: Table2]

For the main analyses and to test the hypotheses, a nested data structure was considered (Raudenbush and Bryk, 2002). School personnel served as raters, and in some cases, more than one staff member per classroom gave information about students’ competencies. Hence, data on individual students are nested within raters (M = 1.60 students per rater, range = 1–6). Sometimes, there was more than one rater in a classroom. Hence, raters were nested within classrooms (M = 1.41 raters per classroom, range = 1–4). Due to raters’ specific answer patterns, scores reported by the same raters are likely more similar to one another than to scores reported by different raters. Relative to raters from other classrooms, raters within the same classroom are likely more similar, as raters in the same classroom have the same classroom context. Consequently, I estimated multilevel models with three levels (Level 1: students; Level 2: raters; Level 3: classrooms) to avoid biased results. The software Mplus 8.4, which accounts for unbalanced data due to missing values by applying full information maximum likelihood estimation, was used (Muthén and Muthén, 2017).

To test the effect of the classroom levels of social skills on target students’ individual levels of autistic traits, variables were added stepwise into the model. To determine variances and intraclass correlations, I first estimated an unconditional model (Table 3: Model 1). Second, I predicted the individual autistic trait levels of target students at T2 using the classroom level of social skills at T1, controlling for individual levels of autistic traits at T1 (Table 3: Model 2). To test Hypothesis 1, I again predicted the individual levels of autistic traits of target students at T2 by the classroom level of social skills, this time controlling for target students’ average individual level of autistic traits, level of general functioning, gender, and age (Table 3: Model 3).



TABLE 3 Prediction of individual autistic traits at T2 from T1 classroom level of social skills.
[image: Table3]

To calculate the classroom effect of social skills on target students’ individual social skill levels, the same stepwise procedure was followed (Table 4: Models 1 and 2). To test Hypothesis 2, I predicted target students’ individual levels of social skills at T2 by the classroom level of social skills at T1, controlling for individual levels of social skills at T1, levels of general functioning, gender, and age (Table 4: Model 3).



TABLE 4 Prediction of individual social skills at T2 from T1 classroom level of social skills.
[image: Table4]




Results


Preliminary analyses

Table 1 presents the descriptive characteristics of the main study variables. At T1, the average individual level of autistic traits among the target students was 0.81 (SD = 0.25, range = 0.53–1.65), and at T2 it was 0.72 (SD = 0.31, range = 0.10–1.63). A dependent sample t-test showed that this decrease in autistic traits was statistically significant (p < 0.001). The average individual level of social skills increased from 1.29 (SD = 0.69, range = 0.00–2.86) at T1 to 1.40 (SD = 0.72, range = 0.00–2.95) at T2. This increase was statistically significant (p < 0.001), as determined through a dependent sample t-test. In addition, target students showed very low levels of general functioning, with an average percentile rank of 2.52 (SD = 4.73, range = 0.00–39.00). The average classroom level of socials skills among target students at T1 was 1.62 (SD = 0.52, range = 0.31–2.72).

The correlations between the study variables used in the main analyses are displayed in Table 2. More individual autistic traits at T1 were strongly correlated with more individual autistic traits at T2 [r (312) = 0.690, p < 0.001], and more individual social skills at T1 were strongly correlated with more social skills at T2 [r (312) = 0.821, p < 0.001]. Negative correlations were found between individual autistic traits at T1 and individual social skills at both timepoints [T1: r (326) = −0.362, p < 0.001; T2: r (314) = −0.406, p < 0.001], indicating that more individual autistic traits at T1 were associated with fewer social skills at T1 and T2. Also, more individual autistic traits at T2 were correlated with fewer social skills at T1 [r (310) = −0.357, p < 0.001] and T2 [r (309) = −0.509, p < 0.001]. While negative correlations were found between the classroom level of social skills at T1 and individual autistic traits at T1 and T2, strong positive associations were found between the classroom level of social skills at T1 and individual social skill levels at T1 and T2. These findings indicate that when more social skills were exhibited in a classroom at T1, fewer individual autistic traits at T1 [r (328) = −0.221, p < 0.001] and T2 [r (312) = −0.175, p = 0.002] and more individual social skills at T1 [r (326) = 0.611, p < 0.001] and T2 [r (314) = 0.510, p < 0.001] were shown. Furthermore, small negative correlations between the individual level of general functioning and the individual measures of autistic traits [T1: r (291) = −0.128, p = 0.029; T2: r (278) = −0.165, p = 0.006] and moderate positive correlations between the individual level of general functioning and the individual measures of social skills [T1: r (291) = 0.443, p < 0.001; T2: r (280) = 0.359, p < 0.001] were found. These findings mean that the higher students’ average general functioning level was, the lower the average level of individual autistic traits but the higher the average level of individual social skills. A higher level of individual general functioning was also associated with a higher classroom level of social skills [r (291) = 0.252, p < 0.001]. Gender was not correlated with any other variable. Older students were reported to show fewer autistic traits at T1 [r (319) = −0.177, p = 0.001] and T2 [r (305) = −0.144, p = 0.011] and more individual social skills at T1 [r (317) = 0.273, p < 0.001] and T2 [r (307) = 0.301, p < 0.001]. Also, a positive correlation between age and the classroom level of social skills at T1 was found, indicating that the older students were, the higher the social skill level in their classroom [r (319) = 0.464, p < 0.001]. In contrast, the older the students were, the lower the reported level of general functioning relative to age [r (291) = −0.136, p = 0.020].



Main analyses

Table 3 displays the results of the main analyses for the classroom effect of social skills on individual levels of autistic traits. The intraclass correlation coefficient (ICC) in the unconditional model was 0.164 for Level 2 and 0.039 for Level 3, indicating that 16.4% of the variance in individual autistic traits was due to differences between the raters and 3.9% was due to differences between the classrooms.

The first hypothesis stated that more social skills in a classroom at T1 would predict fewer individual autistic traits among target students at T2. Model 2, shown in Table 3, indicated that the classroom level of social skills at T1 had no significant effect on future individual autistic traits at T2 (p = 0.445) when controlling for individual autistic traits at T1. This result indicates that individual autistic traits levels at T2 were not predicted by classroom levels of social skills at T1. When students’ levels of general functioning, gender, and age were added as controls to the model (Model 3), this effect remained non-significant (p = 0.968). Hence, the first hypothesis was rejected.

In terms of control variables, I found that individual autistic traits at T1 had a significant effect on individual autistic traits at T2 (B = 0.819, SE = 0.054, p < 0.001), indicating that more autistic traits at the beginning of the school year predicted more autistic traits at the end of the school year. In addition, a greater level of general functioning at T1 predicted a lower level of individual autistic traits at T2 (B = −0.007, SE = 0.002, p = 0.001). No significant effects of the other control variables (gender and age) were found.

Table 4 shows the results of the main analyses for the classroom effect of social skills on individual levels of social skills. The ICC in the unconditional model was 0.038 for Level 2 and 0.242 for Level 3, indicating that 3.8% of the variance in individual social skills was due to differences between the raters and 24.2% was due to differences between the classrooms.

In Hypothesis 2, it was expected that a higher classroom level of social skills at T1 would predict higher individual levels of social skills among target students at T2. The results, presented in Table 4, showed no effect of the classroom level of social skills at T1 on individual social skills at T2 when controlling for individual social skills at T1 (p = 0.421). This finding suggests that individual social skills levels at T2 were not predicted by the classroom levels of social skills at T1. This result remained non-significant when the control variables were added in Model 3 (p = 0.289). Hence, the second hypothesis was rejected.

Regarding the control variables, individual social skills at T1 were found to affect individual social skills at T2 (B = 0.841, SE = 0.040 p < 0.001). This finding indicates that more social skills at the beginning of the school year predicted more social skills at the end of the school year. Furthermore, a higher age at T1 predicted more social skills at T2 (B = 0.024, SE = 0.007, p = 0.001). No significant effects of the other control variables (gender and level of general functioning) were found.




Discussion

This study aimed to extend the knowledge regarding peer influence on autistic traits and social skills in children and adolescents with high levels of autistic traits and ID. Therefore, the influences of all classmates’ levels of social skills (i.e., classroom context) on the development of individual autistic traits and social skills were investigated. The results revealed no evidence that children and adolescents with high levels of autistic traits and ID are influenced by the average level of social skills in special needs classrooms.

To better understand these main results, the findings from the preliminary analyses should be considered first. These results showed that individual autistic traits of children and adolescents decreased over time. This finding is in line with studies showing that the levels of autistic traits in individuals with ASD can change over time (Seltzer et al., 2004; Woodman et al., 2015), with many individuals who have ASD showing fewer autistic traits as they grow older (McGovern and Sigman, 2005; Shattuck et al., 2007). Yet, autistic traits decreased less in individuals with lower general functioning levels, which aligns with other studies showing that individuals in this group have less advantageous outcomes (Seltzer et al., 2004; Shattuck et al., 2007). Furthermore, individuals in classrooms with norms tied to higher social skills exhibited fewer autistic traits. At the same time, students’ individual social skills increased over the school year. This result is consistent with the assumption that students’ social skills improve with age and that the social skills of students with ASD can be increased (DiSalvo and Oswald, 2002; Williams White et al., 2007; Nangle et al., 2020). In addition, students showed more social skills in classrooms with higher social skill levels. Both sets of findings suggest that the level of social skills in an environment may be related to individual autistic traits and social skills (without taking into account the multilevel structure).

The first hypothesis, which postulated that the classroom level of social skills influences the development of individual autistic traits, was not confirmed. This reduced susceptibility to peer influence in individuals with high levels autistic traits and ID is not consistent with findings from typical development showing that positive classroom norms influence individual behavior development (Henry and Chan, 2010; Hofmann and Müller, 2018). Furthermore, this finding partly contradicts the results from Nenniger et al. (2021), who found that girls’ autistic traits are influenced by their peers. On the other hand, this finding corresponds with many studies showing that individuals with high levels of autistic traits are less sensitive to social or peer influence (Izuma et al., 2011; Yafai et al., 2014; van Hoorn et al., 2017; Verrier et al., 2020).

Second, I hypothesized that higher classroom levels of social skills at the beginning of the school year would be related to an increase in individual social skills at the end of the school year. This assumption was not confirmed by the present data. This finding is at odds with studies on typical development, which show that for many behavioral domains, future individual behavior can be predicted by earlier mean classroom behavior when controlling for earlier individual behavior in regular classrooms (e.g., Müller and Zurbriggen, 2016). However, this result is again in line with studies showing that individuals with high levels of autistic traits are less influenced by others (Izuma et al., 2011; Yafai et al., 2014; van Hoorn et al., 2017; Verrier et al., 2020).

One explanation for these results may relate to the characteristics of students with high levels of autistic traits and ID. For example, difficulties in social interaction and communication and low levels of general functioning may impede important mechanisms that underlie peer influence, such as observational learning and social reinforcement. Another explanation may pertain to the general stability of the average levels of autistic traits and social skills. The results showed strong associations between the levels of autistic traits at the beginning and the end of the school year and between the levels of social skills at these two timepoints. Although it is known that the exhibition of autistic traits and social skills can change over time (DiSalvo and Oswald, 2002; Seltzer et al., 2004; Williams White et al., 2007; Woodman et al., 2015), changes in these characteristics due to peer behavior may not become apparent within a short period of time.


Implications

Although no peer effects could be identified in this study, the results provide important indications for theoretical and practical implications. Generally, individual factors, such as past autistic trait levels, social skill levels, and the level of general functioning, may play a more important role in the development of autistic traits and social skills than do contextual factors like the behavior of classmates. Even though the findings of the investigated sample contrast with the knowledge regarding typical development, in which the peer context is a strong predictor of individual behavior (see, e.g., Brown et al., 2008; Brechwald and Prinstein, 2011), they are probably not entirely surprising, since there is evidence that ASD depends on genetics and other pre-, peri-and neonatal biological factors (see, e.g., Ratajczak, 2011) that appear to strongly influence individual autistic trait and social skill exhibition and development. In addition, an ASD diagnosis usually persists throughout a person’s life, although the expression of autistic traits may change over time (Seltzer et al., 2004). However, earlier studies have shown that for girls, autistic traits do not necessarily remain unaffected by preferred peers (Nenniger et al., 2021). The composition of the peer group may be of importance regarding peer influence for individuals with high levels of autistic traits. For example, it could be that children and adolescents with high levels of autistic traits are not influenced by the peers who surround them most of the time, like their classmates, but are affected by those who are particularly salient for them, such as friends or preferred peers. Furthermore, it is possible that other individuals, such as teachers, have a stronger influence on autistic traits and social skills than do peers. These assumptions could not be tested in this study and should be investigated in future research.

Although no classroom effect on individual autistic traits and social skills in children and adolescents with high levels of autistic traits and ID was found in this study, this result does not necessarily mean that this group is completely unaffected by their classmates. Indeed, it may be that other behaviors, such as deviant behavior or academic achievement, are influenced by classmates. Furthermore, the investigated group may need specific support in the natural classroom context to benefit from their classmates’ competencies. Hence, it remains an open question whether the autistic traits and social skills of children and adolescents are influenced when support is provided in the classroom. Professionals, including teachers, may play an important role in this process by helping to create structured social contexts (see, e.g., Farmer et al., 2018). Furthermore, they may help recognize and interpret social cues or positive social behaviors of peers by providing verbal prompts or translating social situations (see, e.g., Camargo et al., 2014).

Overall, more research is needed to better understand the development of autistic traits and social skills in children and adolescents with high levels of autistic traits and ID regarding the peer context and to develop new perspectives on support and intervention for these individuals.



Limitations and future research directions

This study provided new insights into peer influence on autistic traits and social skills, focusing on classroom effects in special needs schools. Strengths of this longitudinal study were the relatively large sample size of children and adolescents with high levels of autistic traits and ID and the high participation rates. These factors allowed the researcher to gather reliable information on a group of individuals who is often underrepresented in research and has a heightened risk for negative outcomes (see, e.g., Matson and Shoemaker, 2009).

However, the present study also had some limitations. First, I investigated a specific group of children and adolescents attending special needs schools. Although I controlled for individual autistic traits and general functioning levels, the results cannot be generalized to children and adolescents with high levels of autistic traits who are within the normal range of general functioning, as these students may have developed strategies to cope with social difficulties (see, e.g., Mandy, 2019). In addition, the results are relevant for children and adolescents attending special needs classrooms but not for those attending other types of classrooms (e.g., inclusive classrooms), where, for example, the competencies of classmates and the class sizes are not comparable to special needs settings. Second, to obtain a large sample size and high participations rates, I relied on school staff reports. Although staff reports are considered reliable and valid for assessing a wide range of behaviors (see, e.g., Einfeld and Tonge, 1995; Constantino and Gruber, 2005; Goodman, 2005), further research should attempt to include self-reports also. Third, due to the use of anonymous data, I had no information on students’ clinical diagnoses of ASD, and I therefore had to rely on an autism screening algorithm. Future studies would benefit from gathering more information about students’ reliable clinical diagnoses. Fourth, this study investigated classmates’ influence on two behavioral domains: the overall levels of autistic traits and social skills. To draw more precise conclusions, it would be interesting to see whether only particular aspects of autistic traits, such as repetitive behavior or communicative features, are influenced by peers.

In conclusion, this study aimed to increase the understanding of individual and contextual factors that influence the development of autistic traits and social skills in children and adolescents with ID and high levels of autistic traits. As peer influence research regarding individuals with high levels of autistic traits is just beginning, the findings should serve as a starting point and stimulate further research on the socialization of this population to help provide appropriate support in the peer context.
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