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Children and adolescents with an intellectual disability (ID) and autistic traits often attend special needs schools where they are surrounded by peers with diverse characteristics. Given the role that peers can play in social development, we examined whether autistic traits development in students with ID and high levels of such characteristics are influenced by the level of autistic traits among the schoolmates they like most. Furthermore, we investigated the degree to which this peer influence susceptibility depends on students’ gender. A longitudinal design, with data collection points at the beginning and the end of a school year, was used. Staff reported on 330 students with high levels of autistic traits (20.6% girls; age 10.17 years, SD = 3.74) who attended 142 classrooms in 16 Swiss special needs schools. Results showed that students’ future individual level of autistic traits (T2) was not predicted by the autistic traits level of preferred peers (T1), controlling for individual autistic traits at T1, level of general functioning, gender, and age. However, the peer effect was significantly moderated by students’ gender, indicating that girls but not boys were susceptible to peer influence. These findings are discussed in terms of implications for understanding autistic traits development and directions of support for children and adolescents in their peer context.
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INTRODUCTION

Autism spectrum disorder (ASD) is characterized by difficulties in social communication, social interaction, and repetitive behaviors and interests (American Psychiatric Association, 2013) that contribute to impairments in multiple domains of social development. ASD is often associated with an intellectual disability (ID), defined by intellectual and adaptive functioning about two standard deviations below the general population (American Psychiatric Association, 2013). About 33–70% of children and adolescents with ASD also have an ID (Ritvo et al., 1989; Fombonne, 2005; Charman et al., 2011; Knopf, 2020) and about 8–39% of individuals with ID are estimated to have ASD, depending on diagnostic criteria used, sampling procedures, and measurement instruments used (see, e.g., La Malfa et al., 2004; de Bildt et al., 2005; Tonnsen et al., 2016). However, it must be noted that several individuals with ID show certain autistic-like behaviors without necessarily having ASD. This is due to the fact that autistic-like behavior (e.g., restricted and repetitive behaviors) sometimes can also result from difficulties in intellectual and adaptive functioning (see, e.g., Bhaumik et al., 2010; Berry et al., 2018). Furthermore, individuals may exhibit only some behaviors described as symptoms of ASD, but not all. These types of behaviors in the literature are often termed “autistic traits” and they are considered as being on a continuum ranging from almost no autistic traits in individuals without an ASD diagnosis to high levels of autistic traits in all relevant dimensions, fulfilling the criteria for ASD (see, e.g., de Groot and van Strien, 2017). In this study we were specifically interested in students with ID and high levels of autistic traits. Compared to students without ID or those with ID but no or very low levels of autistic traits, those with ID and high levels of autistic traits tend to be specifically at risk for less advantageous outcomes (see, e.g., Matson and Shoemaker, 2009).

While ASD diagnosis is relatively stable throughout the life span (Woolfenden et al., 2012), the quantity and quality of autistic traits can change over time, and this variation is related to individual factors such as cognitive or verbal abilities (Seltzer et al., 2004; McGovern and Sigman, 2005; Shattuck et al., 2007). For example, individuals with an ASD diagnosis and additional ID were found to improve less over time in non-verbal communication and social reciprocity than those without ID (Shattuck et al., 2007). Additionally, contextual factors such as family characteristics (e.g., maternal praise, mother-child relationship) are associated with changes in the development of autistic traits (Greenberg et al., 2006; Shattuck et al., 2007; Woodman et al., 2015).

A contextual factor in autistic traits development that has been less studied is the influence of peers. Within the school context, students’ peers include schoolmates and classmates (Müller and Zurbriggen, 2016). Research on typically developing children and adolescents indicates peers from school can have considerable impact on individual behavioral development (Brown et al., 2008). According to social learning theories, several mechanisms underpin these influences, such as imitation and peers’ social reinforcement (Bandura and Walters, 1963; Brown et al., 2008; Akers, 2009). Thus, schools provide an important environment for social learning among children and adolescents. While peer influence research on behavioral development has primarily focused on students’ externalizing and internalizing behaviors (see, e.g., Brechwald and Prinstein, 2011), less is known regarding the degree to which peers from school also influence autistic traits development, especially with regard to students with ID.

Worldwide, students who exhibit high levels of autistic traits are taught in various school settings, such as inclusive or special needs classrooms. When associated with an ID, there is a specifically high probability that special needs settings are attended (Harris and Handleman, 2000; Dolev et al., 2014). This is also the case for Switzerland, where the present study was conducted. Eckert (2015) reported that about 25% of all students with an ASD diagnosis in Switzerland attended a special needs school for kindergarten, about 57% for primary school, and about 73% for upper secondary school. Since children and adolescents with high levels of autistic traits tend to experience limited social participation in their spare time (Shattuck et al., 2011; Ratcliff et al., 2018), peers from school are a particularly important peer group for these individuals.

Just as with typically developing students, children and adolescents with ID and high levels of autistic traits can be expected to interact preferentially with some peers but less with others (see also, Hall and Smith, 2009). Indeed, students with an ASD diagnosis were found to prefer interacting with individuals who hold common interests, others with ASD, and sometimes also with much younger or older individuals (Orsmond et al., 2004; American Psychiatric Association, 2013; Morrison et al., 2020). As those peers who are most liked can be expected to be most salient and wield the greatest influence over individual students, we were interested in understanding the degree to which preferred peers from school influence future autistic traits among students with ID and high levels of autistic traits. Furthermore, girls and boys with ASD are known to differ from each other in various domains of social behavior (e.g., social skills, social relationships, social motivation; Head et al., 2014; Sedgewick et al., 2016). These differences could result in boys and girls with high levels of autistic traits being differentially influenced by their peers from school.

Given the described gaps in research, the current study investigated peer influence on autistic traits among students with ID and high levels of autistic traits attending special needs schools and specifically the role of students’ gender herein. More knowledge on this issue may improve understanding of how the social context influences the development of autistic traits and could provide new avenues for peer-based support and interventions at school.


Peer Influence and Autistic Traits

A large body of research has demonstrated the social development of children and adolescents is influenced by both non-self-selected and self-selected peers (Juvonen and Galván, 2008; Brechwald and Prinstein, 2011). According to Kindermann (2016), non-self-selected peers include, for example, all students from a self-contained classroom or a school. Self-selected peers, in contrast, refer to children and adolescents with whom individuals interact both voluntarily and frequently, such as friends. A great part of peer influence research focuses on the role of self-selected peers, showing that this group has considerable influence on students’ behavioral and competence development (see, e.g., Vitaro et al., 2000; Hojjat and Moyer, 2017).

Peer influence occurs through several mechanisms. According to social learning theories, new behaviors can be learned by observing and imitating peer models. Observing models can also lead to activation or inhibition of already known behaviors, for example, when observing a model’s behavior is rewarded by others (Bandura, 2007). Peer reinforcement may include verbal prompts or non-verbal behavior, such as laughter (Kiesner et al., 2000; Dishion and Tipsord, 2011). Another peer influence mechanism relates to the desire to belong to a group or to avoid behavioral uncertainty, which causes people to conform with others (Cialdini and Goldstein, 2004). In this process, social norms play an important role. Both descriptive norms (i.e., what most others do; e.g., the average behavioral level in a group) and injunctive norms (i.e., what others approve or disapprove of) can impact individual behavior (Cialdini et al., 1991).

Very little is known on peer influence on autistic traits. When extrapolating from the literature on typically developing children and adolescents, some of ASD’s behavioral characteristics may suggest that children and adolescents with high levels of autistic traits are less susceptible to peer influence compared to others. For example, students with an ASD diagnosis have fewer social contacts and reciprocal friendships than typically developing children and adolescents (Petry, 2018), which may generally limit opportunities for peer influence. Furthermore, social learning theory assumes that the behavior of peers must be recognized and processed adequately for learning to ensue (Bandura, 2007). Children and adolescents with high levels of autistic traits often have difficulties recognizing the emotions and intentions of their peers (Nuske et al., 2013). In addition, they often tend to have a detail-focused perception of the environment (Happé and Frith, 2006; Müller and Nussbeck, 2008). In social situations, these tendencies could lead to greater perception of details (e.g., a specific action of a peer) relative to integrating information regarding the global picture of a complex social situation (e.g., taking into account the presence and reactions of other peers). Hence, social cues and their related social reinforcement may not always be perceived as such, resulting in less peer influence. Lastly, students with high levels of autistic traits often have special interests and focus on rituals (American Psychiatric Association, 2013), which might attenuate the desire to belong to a group, as well as decrease adaptation of individual behavior to peers’ behavior in favor of preserving rituals and routines.

Some studies provide insights on general social influence in individuals with an ASD diagnosis (i.e., without ID). Bowler and Worley (1994) investigated social conformity among eight adults with ASD using Asch’s line judgment task (Asch, 1956). Participants were asked to compare the length of a given line with the length of three other lines, while people not personally known to participants intentionally gave wrong answers. Results showed no overall differences in the degree of conformity between the ASD group and two control groups of typically developing adults and of young adults with mild learning disabilities matched on verbal intelligence. Lazzaro et al. (2019) confirmed these results using a verbal memory task and did not find differences in conformity among young adults with and without ASD. However, using an adapted version of Asch’s line judgment task with children with ASD, Yafai et al. (2014) reported that participants with ASD conformed less to the opinion of others than typically developing children. Similar results were found in a study by Izuma et al. (2011). In a game-like experiment where adults with and without ASD were asked to donate money under two different conditions, once in the presence of an observer and once without observer, typically developing participants changed their donation behavior in the presence of an observer the behavior of individuals with ASD was insensitive to the presence of an observer. The authors concluded individuals with ASD have difficulties considering their own reputation from the perspective of others (Izuma et al., 2011).

While the above studies relate to social influence in general, only a few have explicitly focused on the influence of peers. van Hoorn et al. (2017) investigated the extent to which peer feedback influenced prosocial behavior in male adolescents with and without ASD. Participants were asked to play a computer-based public good game under several conditions, where they had to decide whether to give tokens to themselves or donate them to their group of four peers (a “public good pot”). In one condition, peers evaluated these decisions by providing “likes” (thumb up) or “dislikes” (empty space). Both male adolescents with and without ASD were found to be sensitive to peer feedback on their prosocial decisions (i.e., receiving likes if two or more tokens were donated to the group). However, within the total sample a higher level of autistic traits and higher intelligence were associated with less sensitivity to peer feedback on antisocial donation decisions (i.e., receiving likes if three or fewer tokens were donated to the group).

To our knowledge, only one study has examined autistic traits as the subject of peer influence. This explorative study investigated teachers’ observations of peer influence among students with ASD in a special needs school that was only attended by students with ASD and low levels of adaptive functioning. Teacher reports on observed peer influence susceptibility in 23 students with ASD in this school context indicated that autistic traits were influenced by other students with ASD, although not often and to varying degrees across autistic trait subtypes (Nenniger and Müller, 2020). Teachers’ descriptions of how peer influence on autistic traits occurred suggested that different mechanisms are at play, including imitation and social reinforcement. For example, it was reported that a student imitates the stomping, repetitive movements of peers. In terms of social reinforcement, one student was reported to repeatedly make eye contact with a peer who reacted to the eye contact with verbal noises (Nenniger and Müller, 2020).

In sum, the literature contains few and rather contradictory results on peer influence susceptibility in individuals with an ASD diagnoses, and only one explorative study has considered autistic traits as the subject of peer influence. This same study by Nenniger and Müller (2020) was also the only one to consider peer influence in a natural peer context (i.e., school), whereas the other studies were conducted under standardized laboratory conditions. No research considered longitudinal associations between peers’ and individual autistic traits, which would be important to draw conclusions on peer socialization effects (Kindermann, 2016).



The Role of Gender in Peer Influence on Autistic Traits

To our knowledge, no studies have yet investigated whether gender affects individuals’ susceptibility to peer influence on autistic traits. However, evidence does exist on gender differences for other behavioral domains, making it worth to also consider this issue with regards to autistic traits. For example, boys have been found to be more susceptible to peer influence than girls in terms of externalizing behaviors (Erickson et al., 2000; Steinberg and Monahan, 2007; Parsai et al., 2009; Müller et al., 2016) while girls appear to be more susceptible to peer influence on internalizing behaviors (Stevens and Prinstein, 2005; van Zalk et al., 2010; Conway et al., 2011). These findings may be explained by differing degrees of salience for certain behaviors, when considering social comparisons among boys vs. girls, and different patterns of preferred social activities (e.g., Pellegrini et al., 2004; Goodwin, 2006; Dean et al., 2017).

Regarding the potential role of gender as a moderating factor in peer influence on autistic traits, several differences between boys and girls with high levels of autistic traits could be important, such as their social skills, social relationships, or social motivation. Head et al. (2014) provided some evidence to support this possibility. In their study, 50 children and adolescents with an ASD diagnosis and typical levels of intellectual functioning reported on the nature and understanding of their friendships. Results showed that girls with ASD had significantly closer, more empathic, and supportive friendships than boys with ASD. One explanation for these findings is provided by the Camouflaging hypothesis which states that individuals with ASD, but mainly females, adapt and imitate social skills and develop coping mechanisms to hide their social difficulties (Wing, 1981; Head et al., 2014; Mandy, 2019). In line with the direction of these findings, Sedgewick et al. (2016) found that girls with an ASD diagnosis and low to typical level of intellectual functioning demonstrated a similar friendship quality to non-autistic girls, while the friendship quality of boys with ASD and low to typical level of intellectual functioning was lower than those of boys without ASD and girls with or without ASD. Furthermore, in this study girls with ASD exhibited more motivation for social contact. These results suggest that boys and girls with high levels of autistic traits differ in their social competence, which could in turn affect their peer influence susceptibility. For example, higher social skills (e.g., perceiving and understanding others’ emotions) among girls with high levels of autistic traits may enable them to better recognize social reinforcement from peers, and thus they may be also more susceptible to peer influence than boys. Furthermore, greater social motivation in girls with high levels of autistic traits may contribute to greater willingness to camouflage autistic traits and instead adapt their behavior to the descriptive peer group norms so as to avoid rejection by peers. Although such gender differences in the susceptibility to peer influence on autistic traits appear plausible, this issue has not been directly investigated.



The Current Study

This study used a longitudinal research design to examine two research questions. First, we investigated whether children and adolescents with ID and high levels of autistic traits, in the following termed target students, are influenced by the peers they like the most in their special needs school context. Studying this question is particularly important as students with ID and high levels of autistic traits are at risk for less advantageous outcomes (see, e.g., Matson and Shoemaker, 2009). Hence, more knowledge on the influence of the social context may help to better understand the behavioral development of this population and provide perspectives for support and interventions. We expected that the level of autistic traits exhibited by the peers most liked by the target students would positively predict the target students’ individual level of autistic traits over time (Hypothesis 1). To test this effect, we used a classic peer influence research framework by predicting individual level of autistic traits at T2 by the level of autistic traits exhibited by the most liked peers at T1, controlling for the individual level of autistic traits at T1 (Kindermann and Gest, 2009). As earlier research found gender and age differences in peer influence susceptibility among typically developing individuals (see, e.g., Erickson et al., 2000; Steinberg and Monahan, 2007; Conway et al., 2011), we controlled for these factors in our analyses. To provide information about peer influence considered independently of the students’ levels of general functioning, we used this factor as an additional control variable. Second, we investigated whether boys and girls with ID and high levels of autistic traits differ in their susceptibility to peer influence. Since boys and girls with high levels of autistic traits differ, for example, in terms of social skills, social relationships, or social motivation, gender seems like an especially relevant variable in the context of peer influence (see also, Verrier et al., 2020). Given the described differences in social competence between girls and boys with high levels of autistic traits, we expected that target girls are more susceptible to peer influence on autistic traits than target boys (Hypothesis 2).



MATERIALS AND METHODS


Participants

We used data from a longitudinal research project in the German-speaking part of Switzerland that assessed peer influence in special needs schools for students with ID (Müller et al., 2020). In Switzerland only children and adolescents with a clinical diagnosis of ID can attend special needs schools for students with ID, therefore all study participants exhibited intellectual functioning in the range of an ID. Diagnosis of ID in Switzerland is based on ICD-10 criteria and typically established using an IQ test (IQ < 70) and a clinical rating of adaptive behavior (World Health Organization, 2016). The overall study sample included 1,125 children and adolescents (69% boys; out of 1,177 students in total) attending 179 classrooms (out of 182 classrooms total) from the 16 participating special needs schools, for a participation rate of 95.58%. Data were collected at the beginning and end of a school year (T1: August–October 2018, T2: April–June 2019).

For the research questions at hand, we analyzed data from a subsample of 330 target students with ID and high levels of autistic traits (above the autism cut-off score in the measurement instrument used, see below). These students were distributed over 144 classrooms and 16 schools. They were on average 10.17 years old (SD = 3.74), ranging from 4.17 to 18.58 years, and 20.6% were female. Descriptive information on the demographics and level of general functioning of the students as measured with the instruments described below is displayed in Table 1 (no information on clinical diagnoses was available). In addition, data were used that provided information on the peers reported to be most liked by the target students (N = 317 overall; see more information in “Results” section).


TABLE 1. Descriptive results of the main study variables (N = 330).

[image: Table 1]Information on target students was reported by 203 school staff members, including 83.3% female participants, mean age 45.52 years (SD = 11.32) at T1. In terms of training levels, 45.4% were special needs teachers, while others had other teacher trainings or were therapists, social workers, pedagogical staff, or long-term trainees. At T1, staff reported to know the students they reported on for M = 12.57 months (SD = 13.28). Staff members had 3 weeks to complete the questionnaires and make additional observations in the meantime. On average, each staff member reported on 1.60 students (SD = 0.97, range = 1–6). In 79.4% of the cases staff members filled out the questionnaires for the same students at T1 and T2. Due to personnel fluctuation, in 10.9% of the cases different staff members filled out the questionnaires at T1 and T2 (for the remaining staff members no information was available).



Measures


Individual Level of Autistic Traits

The German version of the Developmental Behavior Checklist Teacher Form (DBC-T; Brereton et al., 2002; Einfeld and Tonge, 2002; Einfeld et al., 2007) was used to assess students’ autistic traits at T1 and T2. Teachers were asked to rate the presence or absence of a broad spectrum of behaviors on a 3-point scale (0 = not true, 1 = somewhat true or sometimes true, 2 = very true or often true). The DBC-T was developed to assess the behavior of children and adolescents with intellectual and developmental disabilities. It consists of 94 items and provides a score for total problem behavior, as well as scores for six subscales in the domains of disruptive behavior, self-absorbed behaviors, communication disturbance, anxiety, social relating, and the category “other” comprised of all remaining items. The German version is based on the original DBC-T and shows adequate validity and reliability (Einfeld et al., 2007). The instrument’s norms are based on an Australian sample of 640 young people, age 4–18, with ID (IQ < 50).

Part of the DBC can be used as a screening instrument for ASD. The Autism Screening Algorithm (DBC-ASA) uses a subset of 29 out of the 94 items of the DBC. Brereton et al. (2002) evaluated the DBC-ASA in a sample of 180 children and adolescents who had an ASD diagnosis based on DSM-IV criteria (American Psychiatric Association, 2000) and 180 non-autistic or typically developing children and adolescents matched for age, gender, and IQ level. Results showed the DBC-ASA provides good differentiation between children and adolescents with and without ASD. Steinhausen and Metzke (2004) evaluated the German 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). They came to a slightly different algorithm for the autism screening, termed DBC-ASAR1. This scale includes 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 over) and contains no further subscales. The DBC-ASAR1 obtained the best cut-off score at 21, leading to a sensitivity of 0.85 and a specificity of 0.61. The scale showed very good internal consistency (α = 0.93). Given we conducted the DBC-T in its German version, we opted to use the DBC-ASAR1 scale to determine the level of autistic traits of students and found adequate reliability (α = 0.81) in the present dataset. Higher values indicate more severe levels of autistic traits. The cut-off score of 21 was used to identify the 330 target students with high levels of autistic traits out of the total study sample of 1,125 participating students.



Autistic Traits Among the Most Liked Peers

The peers most liked by the target students were determined using peer nominations filled out by school staff at T1. Many students attending special needs schools for students with ID experience severe disability-related difficulties providing such information (e.g., limited reading and writing ability, difficulties understanding specific questions). Hence, peer relations were assessed from the staff perspective. Applying an approach used similarly in earlier studies (see, e.g., Harks and Hannover, 2020), staff reported on peer relations based on their everyday school life observations. Given that staff in special needs schools spend the whole day with their students (including lunch) and fostering peer relations is part of their job mandate, these insights provide important information when not being able to directly assess the peers’ perspective.

School staff were provided a list of all the students in the given school and then asked to nominate the students whom the target student appeared to like most (“Who does this student like especially in school?”). Staff could nominate as many students as they considered appropriate, an approach recommended in the literature on peer nominations (e.g., Cillessen and Marks, 2017). Following a procedure often used in peer influence research, the average level of autistic traits (i.e., DBC-ASAR1 mean values) among the members of the peer group (i.e., preferred peers) for each target student at T1 was then determined (see, e.g., Vitaro et al., 2000; Stevens and Prinstein, 2005). Hence, each target student had a context score of the most liked peers’ mean level of autistic traits at the beginning of the school year.



Demographics

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



Level of General Functioning

To estimate students’ individual levels of general functioning, staff members filled out a German version of the Adaptive Behavior Assessment System-3 for teachers (ABAS-3; Bienstein et al., 2018). Together with IQ (which was not collected in this study), the assessment of adaptive behavior (i.e., everyday life skills) and interpretation of results relative to those of same-aged peers is required to determine ID and its severity (see, e.g., American Psychiatric Association, 2013; Tassé et al., 2016). Adaptive behavior scores compared to a reference norm from the general population can therefore be considered an acceptable estimator of general functioning in this study. The German ABAS-3 is based on the original US version (Harrison and Oakland, 2015), which is often used in ID assessment. It consists of 174 items that describe specific skills, each rated for a student on a scale from 0 = is not able to 3 = always/almost always. The instrument assesses 9 skill areas that are combined to form a conceptual score (Communication, Functional Academics, Self-Direction), social score (Leisure, Social), and practical score (Self-Care, School Living, Community Use, and Health and Safety), as well as an overall General Adaptive Composite (GAC). Norms of the ABAS-3 are based on a sample of 1,896 persons from the general US population. The instrument is well evaluated and provides adequate validity and reliability (Harrison and Oakland, 2015). For the current analyses we used the percentile rank of the overall score of adaptive functioning (in the present data α = 0.99), indicating the level of functioning relative to age with higher values showing less impairment.



Procedure

The KomPeers-research project was reviewed and accepted in terms of scientific and ethical procedures by the Institutional Research Commission of the Department of Special Education of the University of Fribourg. Recruitment of participating schools was based on written information regarding the study and personal meetings with school headmasters. The entire data collection used a coding system that ensured complete anonymity, and researchers never had access to the names of staff, students, or parents at any time. Prior to data collection, parents received a letter from the school informing them about the study and the anonymity guaranteed to them and their child. The letter emphasized that no medical diagnoses would be assessed, and that participation was voluntary. Parents were offered the opportunity to decline to participate, in which case staff did not fill out questionnaires for their child. The letter was written using plain language principles and was translated into the nine most frequently used languages in Switzerland. School staff were likewise informed about the study and could refuse participation.



Statistical Analyses

Preliminary analyses included a description of the main characteristics of the target children and adolescents (including changes from T1 to T2) and their most liked peers. In addition, bivariate correlations of the associations between the key variables were run.

In our main analyses, we accounted for the hierarchical data structure (Raudenbush and Bryk, 2002). As in our study we relied on professionals’ reports on students’ competences and sometimes more than one staff member per classroom participated, data on individual students can be considered to be nested within raters (i.e., staff; M = 1.60 students per rater, range = 1–6). Raters in turn were nested within classrooms (M = 1.41 raters per classroom, range = 1–4). Such a data structure can result in underestimation of standard errors which might lead to false significant effects (Raudenbush and Bryk, 2002) because scores of individuals reported by the same raters are likely more similar than scores of individuals reported by different raters, as raters may show specific answer patterns. Also, due to a similar classroom context, raters within the same classroom can be more similar to each other relative to raters of other classrooms. To control for the nested data structure and to avoid biased results, we estimated multilevel models with three levels (i.e., Level 1: students; Level 2: raters; Level 3: classrooms). We used the software Mplus which accounts for unbalanced data due to missing values by applying full information maximum likelihood estimation. As we did not expect peer influence to vary between raters and classrooms, longitudinal random intercept models with fixed slopes were conducted using the software MPlus (Muthén and Muthén, 2017). First, an unconditional model was estimated to determine variances and intraclass correlations (Model 1). Second, we predicted individual autistic behavior of target students at T2 by the average level of autistic traits among the peers liked most by the target students at T1, controlling for T1 individual autistic traits only (Model 2). To test Hypothesis 1, we then predicted the individual level of autistic traits of target students at T2 by the average level of autistic traits among the peers liked most by the target students, controlling for target students’ individual level of autistic traits at T1, gender, age, and level of general functioning (Model 3; see also, Kindermann and Gest, 2009). To test Hypothesis 2, the interaction term between the level of autistic traits among the peers liked most by the target students and the target students’ gender was added (Model 4). We used an alpha level of 0.05 for all statistical tests.



RESULTS


Preliminary Analyses

As defined by the selection criteria in the Participants section, the 330 target students exhibited high levels of autistic traits as indicated by a DBC-ASAR1-Score of 21 and above (sum of ratings across items). At T1 these students’ individual level of autistic traits scale mean score 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 the decrease in autistic traits from T1 to T2 was statistically significant (p < 0.001). A repeated measures ANOVA indicated there was no difference in the decrease in autistic traits between girls and boys (p = 0.445). Target students showed on average low levels of general functioning with a mean percentile rank of 2.52 (SD = 4.73; range = 0.00–39.00).

For 215 target students, at least one peer was nominated as being especially liked. For the remaining target students, no peer was nominated, indicating staff members did not perceive that these students had schoolmates they especially liked. Target students with peers nominated did not differ significantly from those without in terms of gender (p = 0.670). In contrast, target students for whom at least one preferred peer was nominated showed lower levels of autistic traits (p < 0.001), higher levels of general functioning (p = 0.003), and they were older (p = 0.048) than target students without nominations. Due to the resulting missing values, the data set was reduced to the 215 target students for whom preferred peers were nominated. In total, staff members nominated 446 peers as liked most by these target students (including multiple nominations). A dependent sample t-test showed that these nominated peers exhibited significantly lower levels of autistic traits (M = 0.41, SD = 0.24, range = 0.00–1.48) than the target students (M = 0.76, SD = 0.23, p < 0.001). Of the total nominations, 65.47% were made for peers who attended the target students’ classroom and 34.53% were made for peers attending other classrooms in the same school. Target students had on average 2.07 (SD = 1.43, range = 1–11) peers they liked most. Excluding multiple nominations, 341 peers were nominated, of which 62.8% were boys. Nominees had a mean age of 11.07 years (SD = 3.58, range = 4.17–18.58) and their average percentile rank of functioning level was 8.43 (SD = 11.67, range = 0.00–91.00).

Table 2 shows the correlations between the study variables used in the main analyses. More individual autistic traits by target students at the beginning of the school year were strongly associated with more individual autistic traits at the end of the school year (r = 0.690, p < 0.001). Individual autistic traits at T1 and T2 were not correlated with the mean levels of autistic traits of the most liked peers. For the variable gender we did not find any significant correlation. Higher levels of general functioning at T1 by target students were associated with less autistic traits at T1 (r = −0.128, p = 0.029) and T2 (r = −0.165, p = 0.006), indicating the lower the level of general functioning, the more autistic traits students showed. Furthermore, small negative correlations were found between age and individual autistic traits at T1 (r = −0.177, p = 0.001) and T2 (r = −0.144, p = 0.011), suggesting that the older students were, the less autistic traits they showed. Age and the percentile rank of general functioning at T1 were negatively correlated (r = −0.136, p = 0.020), indicating that for older students there were reported lower levels of functioning relative to their age.


TABLE 2. Correlations between the main study variables (N = 330).
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Main Analyses

Results of the unconditional Model 1 displayed in Table 3 showed an ICC of 0.164 for Level 2 and 0.039 for Level 3, thus 16.4% of the variability of T2 individual autistic traits level was due to differences between raters and 3.9% due to differences between classrooms. Results of Model 2 indicated no significant effect of the level of autistic traits of the most liked peers at T1 on future individual autistic traits (p = 0.724), controlling for T1 individual level of autistic traits. Also, results of Model 3 indicated no significant effect of the level of autistic traits of the most liked peers at T1 on future individual autistic traits (p = 0.658), controlling for T1 individual level of autistic traits, general functioning, gender, and age. Hence, we rejected our first hypothesis. Considering the effects of the control variables, we found that more autistic traits at the beginning of the school year predicted more autistic traits at the end of the school year (B = 0.838, SE = 0.075, p < 0.001). In addition, a significant effect of T1 general functioning on the T2 level of autistic traits (B = −0.005, SE = 0.002, p = 0.017) was found, suggesting the greater general functioning a student showed at T1, the more autistic traits decreased. No main effects of gender (p = 0.868) or age (p = 0.970) were found.


TABLE 3. Prediction of individual autistic traits at T2 from T1 autistic traits of liked peers.

[image: Table 3]To test our second hypothesis, which sought to determine whether gender moderates the effect of the level of autistic traits of the most liked peers on individual autistic traits, we added an interaction term for the level of autistic traits of the most liked peers and gender to the model (Table 3, Model 4). We found a significant interaction effect for gender (B = −0.299, SE = 0.134, p = 0.025). As the reference group was girls, this effect indicates that boys were less influenced by the level of autistic traits exhibited by the most liked peers than girls. We therefore accepted our second hypothesis that girls are more susceptible to peer influence on autistic traits than boys. Additional exploratory analyses indicated no significant moderation of the peer effect (as determined in Model 4) by students’ general functioning (B = 0.001, SE = 0.008, p = 0.886) and age (B = −0.024, SE = 0.020, p = 0.228).

To shed more light on gender differences regarding peer influence susceptibility, further interpretations can be made of the effects seen in Model 4. The significant simple effect of the most liked peers’ autistic traits level here refers to the group of girls (B = 0.280, SE = 0.118, p = 0.017). This effect indicates that girls were influenced by peers, even though there was no significant main effect in the overall sample (Jaccard and Turrisi, 2003). A one-unit increase in the level of autistic traits of the most liked peers at T1 coincided with an increase in girls’ individual level of autistic traits of 0.280 (on a scale from 0 to 2) over time. The size of the peer effect (standardized coefficient) was β = 0.262 and can be considered small according to Cohen (1988). Since there was no significant peer effect in the total sample (see Model 3), the significant simple effect in the group of girls in Model 4 in turn suggests that boys’ autistic traits level is not influenced by the peers’ level of autistic traits. This was confirmed by additional analyses considering only the subsample of target boys (N = 262). Using the same analysis procedure as in Model 3, we found no significant peer effect (B = 0.009, SE = 0.072, p = 0.904).



DISCUSSION

This study investigated peer influence on autistic traits and whether this differed by gender, focusing on students who attend special needs schools. Our results reveal that girls but not boys with ID and high levels of autistic traits are influenced by the autistic traits level of the peers they like most at school.

Results from our preliminary analyses should be considered to allow for better interpretation of our main findings. Generally, autistic traits decreased over the school year, which is in line with findings that the levels of autistic behavior among individuals with ASD can change over time, with a tendency to decrease from childhood to adolescence (Seltzer et al., 2004; McGovern and Sigman, 2005; Shattuck et al., 2007). Our analyses found less of a decrease for individuals with lower levels of general functioning, confirming earlier results showing less advantageous development of autistic traits in this group (Seltzer et al., 2004; Shattuck et al., 2007). When interpreting peer effects, it is also important to understand which students were preferred by students with high levels of autistic traits. According to teacher-reported peer nominations, target students preferred peers who were approximately the same age, and who exhibited lower overall levels of autistic traits than their own. This finding extends previous observations that individuals with an ASD diagnosis prefer to interact with people on the autism spectrum or with much younger or older individuals (American Psychiatric Association, 2013; Morrison et al., 2020). More than half of the nominated peers were male, mirroring the overall gender distribution among students attending the participating schools.

Our first hypothesis related to a general peer effect on autistic traits. While earlier research among typically developing children and adolescents found such effects for externalizing and internalizing behaviors (e.g., Erickson et al., 2000; Conway et al., 2011), we found no evidence of peer influence on autistic traits when considering the whole sample of boys and girls. This reduced susceptibility to peer influence in individuals with ID and high levels of autistic traits is consistent with studies showing that individuals with an ASD diagnosis and typical levels of intellectual functioning are less influenced by others (Izuma et al., 2011; Yafai et al., 2014; van Hoorn et al., 2017). Explanations may include general difficulties in social interaction and social communication, as well as problems in adaptive functioning among individuals with ID and high levels of autistic traits that impede the processes underlying peer influence. For example, difficulties perceiving and interpreting social cues from peers may result in decreased experience of social peer reinforcement in this group of students.

While there was no peer effect for the whole sample, testing our second hypothesis revealed the individual level of autistic traits of target girls was influenced by their preferred peers, a finding that did not hold for boys. This is in line with studies among typically developing students, which found susceptibility to peer influence differs between boys and girls, depending on the specific behavioral domain considered (Erickson et al., 2000; Stevens and Prinstein, 2005; Steinberg and Monahan, 2007; Parsai et al., 2009; van Zalk et al., 2010; Conway et al., 2011; Müller et al., 2016). An explanation regarding autistic traits may relate to findings that girls with an ASD diagnosis have closer social relationships (Head et al., 2014) and show more motivation for social contact than boys with ASD (Sedgewick et al., 2016). Higher social motivation for interaction with peers and a tendency for Camouflage may increase girls’ willingness to adapt or change their own behavior to fit in among peers. In the context of this study, this could mean that target girls adapted their autistic traits to the lower levels of autistic traits of their preferred peers. Such an adaption may in turn allow girls with high autistic traits to have more social contacts and therefore more opportunities for receiving peer influence. While these underlying processes could not be tested within the current study, they suggest directions for future research.


Implications

The results from this study provide several theoretical and practical implications. Overall, this study shows that individual factors, such as earlier autistic traits level and general level of functioning, appear to play a more important role for autistic traits development in students with ID than peer influence. This finding is in contrast to other domains of behaviors, such as externalizing behavior among adolescents, where peer influence is considered a major explanatory factor (e.g., Warr, 2002). Given that ASD is a developmental disability and autistic traits are known to be influenced by various pre-, peri-, and neonatal biological factors (see, e.g., Ratajczak, 2011), this finding is perhaps not completely surprising. Nevertheless, it appears autistic traits development is likewise not completely unaffected by peer characteristics, at least not in girls with ID. This insight is new to our understanding of autistic traits development and is in support of the recent calls for attention to gender differences in ASD (Kirkovski et al., 2013; Hull et al., 2017). It could be that higher social skills are not only responsible for more peer influence susceptibility among girls with ID and high levels of autistic traits (see discussion above), but also the reverse: If these girls are more responsive to peer influence than boys, they may also benefit more from peer learning in the social domain and therefore develop greater social competence than the boys. Research on peer influence susceptibility among individuals with high levels of autistic traits may therefore also hold potential explanations for gender differences in ASD in the social domain (Head et al., 2014; Sedgewick et al., 2016; Dean et al., 2017). Although our study cannot test these assumptions, future research should systematically examine the directions and interplay between social skills and peer influence susceptibility in boys and girls with high levels of autistic traits.

In terms of practical support, our finding of peer influence susceptibility of girls suggests teachers might seek to create situations in which girls with ID and high levels of autistic traits can benefit from social learning among their peers (e.g., through social games or specific group work assignments; see also Farmer et al., 2018). Regarding optimal student group composition, studies have shown that behavioral heterogeneity within a group can be advantageous for social behavior development (Müller et al., 2021). Given a general susceptibility to peer influence on autistic traits, girls with ID and high levels of autistic traits may benefit most from interactions with students with low levels of autistic traits and high social competence, which can be considered when assigning students to groups.

While the present study did not identify peer influence susceptibility with regards to autistic traits in boys with ID, this does not imply this group is generally unresponsive to peer influence. For example, it remains to be determined whether boys’ autistic traits may benefit from peer influence when professional support is provided, for example directing a student to pay attention to certain socially competent peer behaviors. Also, boys with ID and high levels of autistic traits could be influenced by peers in other domains of learning and behavior, besides autistic traits. Overall, more research is needed to better understand the basic processes of peer influence on autistic traits and to improve the corresponding perspectives on support provision for individuals concerned.



Limitations and Future Research Directions

To our knowledge, this study is the first to investigate the influence of autistic traits levels of preferred peers on individual autistic traits development in children and adolescents. By considering this question in a sample of students with ID and high levels of autistic traits this study provides insights on a population that tends to be at risk of less advantageous outcomes (e.g., less improvements in social reciprocity, greater deficits in social behavior; see, e.g., Shattuck et al., 2007; Matson and Shoemaker, 2009). Due to its longitudinal research design, comparably large sample size, and high participation rates in classrooms, we were able to gain reliable information on the questions examined.

Nevertheless, this study also had limitations. First, our data relied on school staff as our sole source of information. There are several reasons we used staff reports. Generally, staff members make daily observations of the students they work with, offering direct insight into the behaviors and peer relations among students at special needs schools. Accordingly, staff reports on the behaviors of children and adolescents with developmental disabilities, including autistic traits, are considered reliable and valid (e.g., Einfeld and Tonge, 1995; Goodman, 2001; Constantino and Gruber, 2005). From a pragmatic point of view, using staff reports made it possible to obtain continuous data on autistic traits levels for 1,125 students. However, in terms of assessments of peer relations certain questions must remain open. Investigating a student group who often cannot report on their peer relations themselves, we could not test in how far the staff reports matched what the students’ themselves would have reported. Also, we did not have detailed information on specific aspect of peer relations, such as how much time target students spent with their preferred peers, or what activities they did together. Furthermore, the exclusion of target students for whom no nominations were provided by staff may have influenced the results. As this group had lower levels of general functioning and exhibited more severe levels of autistic traits, the present study results tend to be most reliable for the more capable students within the population of students with ID in special needs schools. Future research may use more fine-grained analyses of social interactions among peers (e.g., using direct behavior observations) to allow further insights with a focus on profoundly handicapped students. To avoid the exclusion of specific student groups from samples, it would also be useful to additionally investigate the influence of involuntary peer groups on autistic traits, such as from all classmates.

Second, in this large-scale study using anonymous data collection we had no information on students’ clinical diagnoses of ASD. We therefore had to rely on a screening algorithm and considered autistic traits on a continuum. Related to this, the origin of autistic traits could not be clearly attributed to either ASD or ID. Future studies would therefore benefit from having more information on whether students have an ASD diagnosis based on extensive clinical assessments.

Third, the generalizability of our results on students with ID from special needs schools to students without ID and to other school contexts is limited. Given that in Switzerland about 25–73% (depending on the age) of children and adolescents with an ASD diagnosis attend special needs settings (Eckert, 2015), the focus of the present study well represents the social situation of many students with autistic traits in this country. However, even after controlling for earlier autistic traits and general functioning, our results do not allow for conclusions on how peer influence affects autistic traits development among those with ASD and typical levels of intellectual functioning. These students may use cognitive competences to compensate for certain social difficulties (e.g., Seltzer et al., 2004), which could also affect their peer influence susceptibility. In addition, this group of children and adolescents often attends regular school settings, which have a peer context that differs from the one in special needs schools. It will therefore be important to extend our findings by examining peer influence on autistic traits in students attending regular school settings.

A fourth limitation is that this study investigated peer influence with regard to only one behavioral aspect, namely the overall level of autistic traits. To follow up on findings by Nenniger and Müller (2020), future studies may also investigate peer influence regarding different subtypes of autistic traits, such as social communication, social interaction, and repetitive behaviors and interests.

In sum, for students with ID and high levels of autistic traits this study indicates that girls’ but not boys’ autistic traits development is influenced by the level of autistic traits among their preferred peers in special needs schools. Given that peer influence research on autistic traits is still in its infancy, we hope our findings will stimulate further research on the role of peers in the development of children and adolescents with high levels of autistic traits, potentially resulting in strategies to practically support these students in their peer context.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Institutional Research Commission of the Department of Special Education of the University of Fribourg. Written informed consent from the participants’ legal guardian/next of kin was not required to participate in this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

GN collected part of the data used, conducted all analyses, and wrote this manuscript. VH collected part of the data used and contributed to the analyses and to manuscript revision. CM was the principal investigator of the study which this project is part of, and contributed to conception and design of the study and to manuscript revision. All authors read and approved the submitted version.



FUNDING

This research was supported by grant SNF-172773 from the Swiss National Science Foundation.



ACKNOWLEDGMENTS

We would like to thank all participating school staff for their valuable contribution to this study.



REFERENCES

Akers, R. L. (2009). Social Learning and Social Structure: A General Theory of Crime and Deviance, 2nd Edn. New Brunswick, NJ: Transaction Publishers. doi: 10.4324/9781315129587

American Psychiatric Association (2000). Diagnostic and Statistical Manual of Mental Disorders, 4th Edn. Washington DC: American Psychiatric Association. doi: 10.1176/appi.books.9780890420249.dsm-iv-tr

American Psychiatric Association (2013). Diagnostic and Statistical Manual of Mental Disorders, 5th Edn. Washington DC: American Psychiatric Association. doi: 10.1176/appi.books.9780890425596

Asch, S. E. (1956). Studies of independence and conformity: I. A minority of one against a unanimous majority. Psychol. Monogr. Gen. Appl. 70, 1–70. doi: 10.1037/h0093718

Bandura A. (ed.) (2007). Psychological Modeling: Conflicting Theories. Chicago, IL: Transaction Publishers.

Bandura, A., and Walters, R. H. (1963). Social Learning and Personality Development. New York, NY: Holt, Rinehart & Winston.

Berry, K., Russell, K., and Frost, K. (2018). Restricted and repetitive behaviors in autism spectrum disorder: a review of associated features and presentation across clinical populations. Curr. Dev. Disord. Rep. 5, 108–115. doi: 10.1007/s40474-018-0139-0

Bhaumik, S., Tyrer, F., Barrett, M., Tin, N., McGrother, C. W., and Kiani, R. (2010). The relationship between carers’ report of autistic traits and clinical diagnoses of autism spectrum disorders in adults with intellectual disability. Res. Dev. Disabil. 31, 705–712. doi: 10.1016/j.ridd.2010.01.012

Bienstein, P., Döpfner, M., and Sinzig, J. (2018). Fragebogen zu den Alltagskompetenzen: ABAS-3. Deutsche Evaluationsfassung [Adaptive behavior assessment system: ABAS-3. German evaluation version]. Dortmund: Technical University Dortmund.

Bowler, D. M., and Worley, K. (1994). Susceptibility to social influence in adults with Asperger’s syndrome: a research note. J. Child Psychol. Psychiatry 35, 689–697. doi: 10.1111/j.1469-7610.1994.tb01214.x

Brechwald, W. A., and Prinstein, M. J. (2011). Beyond homophily: a decade of advances in understanding peer influence processes. J. Res. Adolesc. 21, 166–179. doi: 10.1111/j.1532-7795.2010.00721.x

Brereton, A. V., Tonge, B. J., Mackinnon, A. J., and Einfeld, S. L. (2002). Screening young people for autism with the developmental behavior checklist. J. Am. Acad. Child Adolesc. Psychiatry 41, 1369–1375. doi: 10.1097/00004583-200211000-00019

Brown, B. B., Bakken, J. P., Ameringer, S. W., and Mahon, S. D. (2008). “A comprehensive conceptualization of the peer influence process in adolescence,” in Understanding Peer Influence in Children and Adolescents, eds M. J. Prinstein and K. A. Dodge (New York, NY: The Guilford Press), 17–44.

Charman, T., Pickles, A., Simonoff, E., Chandler, S., Loucas, T., and Baird, G. (2011). Iq in children with autism spectrum disorders: data from the Special Needs and Autism Project (SNAP). Psychol. Med. 41, 619–627. doi: 10.1017/S0033291710000991

Cialdini, R. B., and Goldstein, N. J. (2004). Social influence: compliance and conformity. Annu. Rev. Psychol. 55, 591–621. doi: 10.1146/annurev.psych.55.090902.142015

Cialdini, R. B., Kallgren, C. A., and Reno, R. R. (1991). A focus theory of normative conduct: a theoretical refinement and reevaluation of the role of norms in human behavior. Adv. Exp. Soc. Psychol. 24, 201–234. doi: 10.1016/S0065-2601(08)60330-5

Cillessen, A. H. N., and Marks, P. E. L. (2017). Methodological choices in peer nomination research. New Dir. Child Adolesc. Dev. 2017, 21–44. doi: 10.1002/cad.20206

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences, 2nd Edn. New York, NY: Routledge.

Constantino, J. N., and Gruber, C. P. (2005). Social Responsiveness Scale (SRS). Los Angeles, CA: Western Psychological Services.

Conway, C. C., Rancourt, D., Adelman, C. B., Burk, W. J., and Prinstein, M. J. (2011). Depression socialization within friendship groups at the transition to adolescence: the roles of gender and group centrality as moderators of peer influence. J. Abnorm. Psychol. 120, 857–867. doi: 10.1037/a0024779

de Bildt, A., Sytema, S., Kraijer, D., and Minderaa, R. (2005). Prevalence of pervasive developmental disorders in children and adolescents with mental retardation. J. Child Psychol. Psychiatry 46, 275–286. doi: 10.1111/j.1469-7610.2004.00346.x

de Groot, K., and van Strien, J. W. (2017). Evidence for a broad autism phenotype. Adv. Neurodev. Disord. 1, 129–140. doi: 10.1007/s41252-017-0021-9

Dean, M., Harwood, R., and Kasari, C. (2017). The art of camouflage: gender differences in the social behaviors of girls and boys with autism spectrum disorder. Autism 21, 678–689. doi: 10.1177/1362361316671845

Dishion, T. J., and Tipsord, J. M. (2011). Peer contagion in child and adolescent social and emotional development. Annu. Rev. Psychol. 62, 189–214. doi: 10.1146/annurev.psych.093008.100412

Dolev, S., Oppenheim, D., Koren-Karie, N., and Yirmiya, N. (2014). Early attachment and maternal insightfulness predict educational placement of children with autism. Res. Autism Spectr. Disord. 8, 958–967. doi: 10.1016/j.rasd.2014.04.012

Eckert, A. (2015). Autismus-Spektrum-Störungen in der Schweiz: Lebenssituation und fachliche Begleitung. Bern: SZH.

Einfeld, S. L., and Tonge, B. J. (1995). The Developmental Behavior Checklist: the development and validation of an instrument to assess behavioral and emotional disturbance in children and adolescents with mental retardation. J. Autism Dev. Disord. 25, 81–104. doi: 10.1007/BF02178498

Einfeld, S. L., and Tonge, B. J. (2002). Manual for the Developmental Behaviour Checklist (DBC), 2nd Edn. Melbourne: University of New South Wales and Monash University.

Einfeld, S. L., Tonge, B. J., and Steinhausen, H. -C. (2007). VFE: Verhaltensfragebogen bei Entwicklungsstörungen. Göttigen: Hogrefe.

Erickson, K. G., Crosnoe, R., and Dornbusch, S. M. (2000). A social process model of adolescent deviance: combining social control and differential association perspectives. J. Youth Adolesc. 29, 395–425. doi: 10.1023/A:1005163724952

Farmer, T. W., Dawes, M., Hamm, J. V., Lee, D., Mehtaji, M., Hoffman, A. S., et al. (2018). Classroom social dynamics management: Why the invisible hand of the teacher matters for special education. Remedial Spec. Educ. 39, 177–192. doi: 10.1177/0741932517718359

Fombonne, E. (2005). Epidemiology of autistic disorder and other pervasive developmental disorders. J. Clin. Psychiatry 66(Suppl. 10), 3–8.

Goodman, R. (2001). Psychometric properties of the Strengths and Difficulties Questionnaire. J. Am. Acad. Child Adolesc. Psychiatry 40, 1337–1345. doi: 10.1097/00004583-200111000-00015

Goodwin, M. H. (2006). The Hidden Life of Girls: Games of Stance, Status, and Exclusion. Malden, MA: Blackwell Publishing. doi: 10.1111/j.1548-1395.2008.00027.x

Greenberg, J. S., Seltzer, M. M., Hong, J., and Orsmond, G. I. (2006). Bidirectional effects of expressed emotion and behavior problems and symptoms in adolescents and adults with autism. Am. J. Ment. Retard. 111, 229–249.

Hall, L. J., and Smith, K. L. (2009). The generalisation of social skills by preferred peers with autism. J. Intellect. Dev. Disabil. 21, 313–330. doi: 10.1080/13668259600033221

Happé, F., and Frith, U. (2006). The weak coherence account: detail-focused cognitive style in autism spectrum disorders. J. Autism Dev. Disord. 36, 5–25. doi: 10.1007/s10803-005-0039-0

Harks, M., and Hannover, B. (2020). Feeling socially embedded and engaging at school: the impact of peer status, victimization experiences, and teacher awareness of peer relations in class. Eur. J. Psychol. Educ. 35, 795–818. doi: 10.1007/s10212-019-00455-3

Harris, S. L., and Handleman, J. S. (2000). Age and IQ at intake as predictors of placement for young children with autism: a four- to six-year follow-up. J. Autism Dev. Disord. 30, 137–142. doi: 10.1023/a:1005459606120

Harrison, P. L., and Oakland, T. (2015). ABAS-3: Adaptive Behavior Assessment System, 3rd Edn. Torrance, CA: Western Psychological Services.

Head, A. M., McGillivray, J. A., and Stokes, M. A. (2014). Gender differences in emotionality and sociability in children with autism spectrum disorders. Mol. Autism 5, 19. doi: 10.1186/2040-2392-5-19

Hojjat, M., and Moyer, A. (eds) (2017). The Psychology of Friendship. Oxford: Oxford University Press, doi: 10.1093/acprof:oso/9780190222024.001.0001

Hull, L., Mandy, W., and Petrides, K. V. (2017). Behavioural and cognitive sex/gender differences in autism spectrum condition and typically developing males and females. Autism 21, 706–727. doi: 10.1177/1362361316669087

Izuma, K., Matsumoto, K., Camerer, C. F., and Adolphs, R. (2011). Insensitivity to social reputation in autism. Proc. Natl. Acad. Sci. U.S.A. 108, 17302–17307. doi: 10.1073/pnas.1107038108

Jaccard, J., and Turrisi, R. (2003). Interaction Effects in Multiple Regression, 2ND Edn. Thousand Oaks, CA: Sage.

Juvonen, J., and Galván, A. (2008). “Peer influence in involuntary social groups: lessons from research on bullying,” in Understanding Peer Influence in Children and Adolescents, eds M. J. Prinstein and K. A. Dodge (New York, NY: The Guilford Press), 225–244.

Kiesner, J., Dishion, T., and Poulin, F. (2000). “A reinforcement model of conduct problems in children and adolescents: advances in theory and intervention,” in Cambridge child and Adolescent Psychiatry. Conduct Disorders in Childhood and Adolescence, eds J. Hill and B. Maughan (Cambridge: Cambridge University Press), 264–291.

Kindermann, T. A. (2016). “Peer group influences on students’ academic motivation,” in Handbook of Social Influences in School Contexts: Social-Emotional, Motivation, and Cognitive Outcomes, eds K. R. Wentzel and G. B. Ramani (New York, NY: Routledge), 31–47.

Kindermann, T. A., and Gest, S. D. (2009). “Assessment of the peer group: identifying naturally occuring social networks and capturing their effects,” in Social, Emotional, and Personality Development in Context. Handbook of Peer Interactions, Relationships, and Groups, eds K. H. Rubin, W. M. Bukowski, and B. Laursen (New York, NY: Guilford Press), 100–117.

Kirkovski, M., Enticott, P. G., and Fitzgerald, P. B. (2013). A review of the role of female gender in autism spectrum disorders. J. Autism Dev. Disord. 43, 2584–2603. doi: 10.1007/s10803-013-1811-1

Knopf, A. (2020). Autism prevalence increases from 1 in 60 to 1 in 54: CDC. Brown Univ. Child Adolesc. Behav. Lett. 36:4.

La Malfa, G., Lassi, S., Bertelli, M., Salvini, R., and Placidi, G. F. (2004). Autism and intellectual disability: a study of prevalence on a sample of the Italian population. J. Intellect. Disabil. Res. 48, 262–267. doi: 10.1111/j.1365-2788.2003.00567.x

Lazzaro, S. C., Weidinger, L., Cooper, R. A., Baron-Cohen, S., Moutsiana, C., and Sharot, T. (2019). Social conformity in autism. J. Autism Dev. Disord. 49, 1304–1315. doi: 10.1007/s10803-018-3809-1

Mandy, W. (2019). Social camouflaging in autism: Is it time to lose the mask? Autism 23, 1879–1881. doi: 10.1177/1362361319878559

Matson, J. L., and Shoemaker, M. (2009). Intellectual disability and its relationship to autism spectrum disorders. Res. Dev. Disabil. 30, 1107–1114. doi: 10.1016/j.ridd.2009.06.003

McGovern, C. W., and Sigman, M. (2005). Continuity and change from early childhood to adolescence in autism. J. Child Psychol. Psychiatry 46, 401–408. doi: 10.1111/j.1469-7610.2004.00361.x

Morrison, K. E., DeBrabander, K. M., Jones, D. R., Faso, D. J., Ackerman, R. A., and Sasson, N. J. (2020). Outcomes of real-world social interaction for autistic adults paired with autistic compared to typically developing partners. Autism 24, 1067–1080. doi: 10.1177/1362361319892701

Müller, C., Amstad, M., Begert, T., Egger, S., Nenniger, G., Schoop-Kasteler, N., et al. (2020). Die Schülerschaft an Schulen für Kinder und Jugendliche mit einer geistigen Behinderung – Hintergrundmerkmale, Alltagskompetenzen und Verhaltensprobleme [Student characteristics in special needs schools for children and adolescents with intellectual disabilities – demographics, adaptive and problem behaviors]. Empirische Sonderpädagogik 4, 347–368. doi: 10.25656/01:21615

Müller, C., and Nussbeck, S. (2008). Do children with autism spectrum disorders prefer to match pictures based on their physical details or their meaning? J. Ment. Health Res. Intellect. Disabil. 3, 140–155. doi: 10.1080/19315860801988244

Müller, C. M., Cillessen, A. H. N., Egger, S., and Hofmann, V. (2021). Peer influence on problem behaviors among students with intellectual disabilities. Res. Dev. Disabil. 114:103994. doi: 10.1016/j.ridd.2021.103994

Müller, C. M., Hofmann, V., and Arm, S. (2016). Susceptibility to classmates’ influence on delinquency during early adolescence. J Early Adolesc. 37, 1221–1253. doi: 10.1177/0272431616653475

Müller, C. M., and Zurbriggen, C. (2016). An overview of classroom composition research on social-emotional outcomes: introduction to the special issue. J. Cogn. Educ. Psychol. 15, 163–184. doi: 10.1891/1945-8959.15.2.163

Muthén, L. K., and Muthén, B. O. (2017). Mplus User’s Guide, 8th Edn. Los Angeles, CA: Muthén & Muthén.

Nenniger, G., and Müller, C. M. (2020). Do peers influence autistic behaviours? first insights from observations made by teachers. Eur. J. Spec. Needs Edu. 1–14. doi: 10.1080/08856257.2020.1783799

Nuske, H. J., Vivanti, G., and Dissanayake, C. (2013). Are emotion impairments unique to, universal, or specific in autism spectrum disorder? A comprehensive review. Cogn. Emot. 27, 1042–1061. doi: 10.1080/02699931.2012.762900

Orsmond, G. I., Krauss, M. W., and Seltzer, M. M. (2004). Peer relationships and social and recreational activities among adolescents and adults with autism. J. Autism Dev. Disord. 34, 245–256. doi: 10.1023/B:JADD.0000029547.96610.df

Parsai, M., Voisine, S., Marsiglia, F. F., Kulis, S., and Nieri, T. (2009). The protective and risk effects of parents and peers on substance use, attitudes and behaviors of Mexican and Mexican American female and male adolescents. Youth Soc. 40, 353–376. doi: 10.1177/0044118X08318117

Pellegrini, A. D., Blatchford, P., Kato, K., and Baines, E. (2004). A short-term longitudinal study of children’s playground games in primary school: implications for adjustment to school and social adjustment in the USA and the UK. Soc. Dev. 13, 107–123. doi: 10.1111/j.1467-9507.2004.00259.x

Petry, K. (2018). The relationship between class attitudes towards peers with a disability and peer acceptance, friendships and peer interactions of students with a disability in regular secondary schools. Eur. J. Spec. Needs Educ. 33, 254–268. doi: 10.1080/08856257.2018.1424782

Ratajczak, H. V. (2011). Theoretical aspects of autism: causes - a review. J. Immunotoxicol. 8, 68–79. doi: 10.3109/1547691X.2010.545086

Ratcliff, K., Hong, I., and Hilton, C. (2018). Leisure participation patterns for school age youth with autism spectrum disorders: findings from the 2016 National Survey of Children’s Health. J. Autism Dev. Disord. 48, 3783–3793. doi: 10.1007/s10803-018-3643-5

Raudenbush, S. W., and Bryk, A. S. (2002). Hierarchical Linear Models: Applications And Data Analysis Methods, 2. Edn. Newbury Park, CA: Sage.

Ritvo, E. R., Freeman, B. J., Pingree, C., Mason-Brothers, A., Jorde, L., Jenson, W. R., et al. (1989). The UCLA-University of Utah epidemiologic survey of autism: prevalence. Am. J. Psychiatry 146, 194–199. doi: 10.1176/ajp.146.2.194

Sedgewick, F., Hill, V., Yates, R., Pickering, L., and Pellicano, E. (2016). Gender differences in the social motivation and friendship experiences of autistic and non-autistic adolescents. J. Autism Dev. Disord. 46, 1297–1306. doi: 10.1007/s10803-015-2669-1

Seltzer, M. M., Shattuck, P., Abbeduto, L., and Greenberg, J. S. (2004). Trajectory of development in adolescents and adults with autism. Ment. Retard. Dev. Disabil. Res. Rev. 10, 234–247. doi: 10.1002/mrdd.20038

Shattuck, P. T., Orsmond, G. I., Wagner, M., and Cooper, B. P. (2011). Participation in social activities among adolescents with an autism spectrum disorder. PLoS One 6:e27176. doi: 10.1371/journal.pone.0027176

Shattuck, P. T., Seltzer, M. M., Greenberg, J. S., Orsmond, G. I., Bolt, D., Kring, S., et al. (2007). Change in autism symptoms and maladaptive behaviors in adolescents and adults with an autism spectrum disorder. J. Autism Dev. Disord. 37, 1735–1747. doi: 10.1007/s10803-006-0307-7

Steinberg, L., and Monahan, K. C. (2007). Age differences in resistance to peer influence. Dev. Psychol. 43, 1531–1543. doi: 10.1037/0012-1649.43.6.1531

Steinhausen, H. -C., and Metzke, C. W. (2004). Differentiating the behavioural profile in autism and mental retardation and testing of a screener. Eur. Child Adolesc. Psychiatry 13, 214–220. doi: 10.1007/s00787-004-0400-4

Stevens, E. A., and Prinstein, M. J. (2005). Peer contagion of depressogenic attributional styles among adolescents: a longitudinal study. J. Abnorm. Child Psychol. 33, 25–37. doi: 10.1007/s10802-005-0931-2

Tassé, M. J., Luckasson, R., and Schalock, R. L. (2016). The relation between intellectual functioning and adaptive behavior in the diagnosis of intellectual disability. Intell. Dev. Disabil. 54, 381–390. doi: 10.1352/1934-9556-54.6.381

Tonnsen, B. L., Boan, A. D., Bradley, C. C., Charles, J., Cohen, A., and Carpenter, L. A. (2016). Prevalence of autism spectrum disorders among children with intellectual disability. Am. J. Intell. Dev. Disabil. 121, 487–500. doi: 10.1352/1944-7558-121.6.487

van Hoorn, J., van Dijk, E., Crone, E. A., Stockmann, L., and Rieffe, C. (2017). Peers influence prosocial behavior in adolescent males with autism spectrum disorders. J. Autism Dev. Disord. 47, 2225–2237. doi: 10.1007/s10803-017-3143-z

van Zalk, M. H. W., Kerr, M., Branje, S. J. T., Stattin, H., and Meeus, W. H. J. (2010). Peer contagion and adolescent depression: the role of failure anticipation. J. Clin. Child Adolesc. Psychol. 39, 837–848. doi: 10.1080/15374416.2010.517164

Verrier, D., Halton, S., and Robinson, M. (2020). Autistic traits, adolescence, and anti-social peer pressure. Curr. Issues Pers. Psychol. 8, 131–138. doi: 10.5114/cipp.2020.94317

Vitaro, F., Brendgen, M., and Tremblay, R. E. (2000). Influence of deviant friends on delinquency: searching for moderator variables. J. Abnorm. Child Psychol. 28, 313–325.

Warr, M. (2002). Companions in Crime: The Social Aspects of Criminal Conduct. Cambridge: Cambridge University Press. doi: 10.1017/CBO9780511803956

Wing, L. (1981). Sex ratios in early childhood autism and related conditions. Psychiatry Res. 5, 129–137. doi: 10.1016/0165-1781(81)90043-3

Woodman, A. C., Smith, L. E., Greenberg, J. S., and Mailick, M. R. (2015). Change in autism symptoms and maladaptive behaviors in adolescence and adulthood: the role of positive family processes. J. Autism Dev. Disord. 45, 111–126. doi: 10.1007/s10803-014-2199-2

Woolfenden, S., Sarkozy, V., Ridley, G., and Williams, K. (2012). A systematic review of the diagnostic stability of autism spectrum disorder. Res. Autism Spectr. Disord. 6, 345–354. doi: 10.1016/j.rasd.2011.06.008

World Health Organization (2016). International Statistical Classification of Diseases and Related Health Problems 10th Revision (ICD-10)-WHO: Chapter V. Mental and Behavioural Disorders (F00-F99). Available online at: https://icd.who.int/browse10/2016/en#/V (accessed October 21, 2021).

Yafai, A.-F., Verrier, D., and Reidy, L. (2014). Social conformity and autism spectrum disorder: a child-friendly take on a classic study. Autism 18, 1007–1013. doi: 10.1177/1362361313508023


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Nenniger, Hofmann and Müller. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-12-718726-t001.jpg
M
Individual autistic traits at T1 0.81
Individual autistic traits at T2 0.72
Autistic traits of liked peers at T1 0.41
Level of general functioning T1 252
Female gender
Age in years 10.17

SD

0.25
0.31
0.24
4.73

3.74

Observed range

0.563-1.65

0.10-1.63

0.00-1.48
0.00-39.00

4.17-18.58

%

20.6

Autistic traits: from O = not true to 2 = very true or often true.





OPS/images/cross.jpg
3,

i





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Gender Differences in Peer Influence on Autistic Traits in Special Needs Schools—Evidence From Staff Reports



		INTRODUCTION



		Peer Influence and Autistic Traits



		The Role of Gender in Peer Influence on Autistic Traits



		The Current Study







		MATERIALS AND METHODS



		Participants



		Measures



		Individual Level of Autistic Traits



		Autistic Traits Among the Most Liked Peers



		Demographics



		Level of General Functioning







		Procedure



		Statistical Analyses







		RESULTS



		Preliminary Analyses



		Main Analyses







		DISCUSSION



		Implications



		Limitations and Future Research Directions







		DATA AVAILABILITY STATEMENT



		ETHICS STATEMENT



		AUTHOR CONTRIBUTIONS



		FUNDING



		ACKNOWLEDGMENTS



		REFERENCES

















OPS/images/fpsyg-12-718726-t002.jpg
1 2 3 4 5

1. Individual autistic traits — 0.690* 0.091 -0.128* 0.027
atT1
2. Individual autistic traits - 0.104 -0.165* —0.019
atT2
3. Autistic traits of liked peers - —0.013 —0.051
atT1
4. Level of general - 0.006

functioning T1
5. Female gender =
6. Age in years

—-0.177*

—0.144*

—-0.124

—0.136"

0.027

*p < 0.05.





OPS/images/fpsyg-12-718726-t003.jpg
Unconditional model 1 Model 2 Model 3 Model 4

B (SE) B (SE) B (SE) B (SE)
Fixed effects
Autistic traits of liked peers T1 0.021 (0.058) 0.027 (0.062) 0.280 (0.118)
Individual autistic traits T1 0.856 (0.069)* 0.838 (0.075)* 0.834 (0.075)
Level of general functioning T1 —0.005 (0.002)* —0.006 (0.002)*
Gender —0.006 (0.036) 0.111 (0.059)
Age 0.000 (0.005) 0.002 (0.005)
Autistic traits of liked peers T1 x Gender —0.299 (0.134)
Variance components
Level 1 (within raters) 0.075 (0.010) 0.029 (0.005)* 0.030 (0.005) 0.028 (0.005)*
Level 2 (between raters) 0.018 (0.014) 0.012 (0.016) 0.007 (0.014) 0.007 (0.013)
Level 3 (between classrooms) 0.001 (0.011) 0.006 (0.016) 0.012 (0.014) 0.013 (0.013)
ICC 1 level 2 0.164 0.119 0.113 0.116
ICC 1 level 3 0.039 0.094 0.106 0.111

*p < 0.05.





OPS/images/cover.jpg
frontiers
in Psychology

Gender Differences in Peer
Influence on Autistic Traits
in Special Needs
Schools—Evidence From Staff
Reports









OPS/images/logo.jpg
’ frontiers
in Psychology





