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Introduction: Neurodiversity describes the fact that humans all have different brains with unique qualities that contribute to society. Though understanding of neurodiversity is gaining traction among the general public, there remains considerable stigma and prejudice toward neurodiverse people. One way to combat these issues is to teach individuals about neurodiversity and encourage them to develop advocacy skills. Development of such knowledge is especially important for adolescents, as they have the capacity to make small (e.g., interpersonal interactions) and large (e.g., school-wide) impacts.

Methods: Eighty-nine high schoolers participated in a two-week virtual summer camp in 2022; research consent/assent was obtained from 19 (11 neurodiverse/neurodivergent). Campers learned about neurodiversity, Universal Design for Learning (UDL), and Design Thinking (DT) through lectures from researchers and neurodivergent people, as well as group activities and discussions. Campers worked in small groups to design a neurodiversity advocacy project based on the principles of UDL and DT. Each group was facilitated by camp counselors–some of whom were neurodiverse–who were all committed to neurodiversity advocacy. Participants completed questionnaires about autism, ADHD, and dyslexia pre- and post-camp. Some also completed optional post-camp interviews.

Results: Pre-camp stigma toward neurodiverse conditions was generally low. However, autism stigma was significantly higher than dyslexia stigma (Z = −2.24, p = 0.025). After camp, autism stigma decreased (Z = −2.98, p = 0.003;) and autism [t(13) = 3.17, p = 0.007] and ADHD [t(13) = 2.87, p = 0.013] knowledge improved. There were no significant changes in ADHD or dyslexia stigma or dyslexia knowledge. Participants reported enjoying collaborating with other campers and learning about UDL and DT. Thematic analysis of interviews generated four themes: Increased Understanding of Neurodiversity; Increasing Empathy and Becoming Less Judgmental; Creating a Neurodiverse Community; and More Awareness is Needed.

Discussion: This pilot investigation suggests that a virtual summer camp can be effective in improving attitudes toward and knowledge of neurodiversity. Qualitative analysis indicated participants became more accepting after the camp, both in terms of being less judgmental toward neurodiverse people and more self-accepting among neurodivergent campers. Future research should investigate the long-term effects of such a program, particularly with diverse samples of students.
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Introduction


What is neurodiversity?

Neurodiversity, at its most literal level, refers to the diversity of human neurobiology. Judy Singer, an Australian sociologist who coined the term neurodiversity in her 1998 thesis, likened neurodiversity to ecological diversity, highlighting that both conferred benefits to the human species and society (1). Apart from being a fact of biology, “neurodiversity” is often used when evoking the neurodiversity paradigm [or approach [es] (2)], which is a way of viewing the world in which there are no “right” kinds of brains, and people with different kinds of brains should be accepted and valued (3). Generally, people whose brains function within the norm and whose behavioral manifestations align with society’s social expectations are referred to as neurotypical. In contrast, people whose brain functions and behavioral manifestations deviate from the societal norm are referred to as neurodiverse or neurodivergent. (Note that we will use “neurodiverse” and “neurodivergent” interchangeably throughout this paper to reflect the varying preferences of individuals who fall under the neurodiverse umbrella. Similarly, we refer to both “neurodiverse conditions” and “neurodivergences”). Examples of neurodiverse conditions include autism, attention-deficit/hyperactivity disorder (ADHD), dyslexia, and Tourette’s syndrome.

The neurodiversity approach is in stark contrast to the medical model of disease/disability, wherein disability is located within an individual, who then requires treatment to ameliorate the disability or symptoms (4). For example, a child diagnosed with autism might be enrolled in therapy to get them to appear more like a typical child, for instance, by reducing their self-stimulatory movements and encouraging eye contact. While the neurodiversity approach is not synonymous with the social model of disability, it does have much more in common with it than the medical model. Under the social model, disability exists within society, and individuals with physical or psychological impairments are only disabled to the extent that society oppresses them (4). Thus, according to a strict interpretation of the social model, if society changes (for example, by creating curb cuts so wheelchair users can easily navigate sidewalks), the disability may no longer exist.

The neurodiversity paradigm aligns itself well with the social model of disability in multiple ways. For example, neurodiversity proponents highlight the ways in which societies are not created for neurodiverse people and thus contribute to their disablement (5, 6). They therefore stress the importance of environmental changes and accommodations in order to help neurodivergent people thrive. There are slight differences between the neurodiversity paradigm and the social model, however [though some do equate the two (6)]. In addition to being specifically focused on differing neurobiology (as opposed to any kind of disability, psychological or physical), there is room within the neurodiversity approach to support individuals above and beyond societal changes. This is especially true when those supports enhance quality of life (7). Indeed, some autistic people have echoed the common criticism of the strict social model that it can erase embodied feelings of disability (8, 9), for example, if someone has extreme sensory sensitivities. Similarly, Dwyer (2) argues that the neurodiversity approach shares similarities with the social-relational model of disabilities (10), where some individuals may benefit from both environmental accommodations and interventions targeted at the individual (though ultimately curing or normalizing should never be the goal). Some models of neurodiversity specifically center neurodivergent people’s strengths (11), such that interventions and supports are tailored to capitalize on what the individual is interested in and/or already good at [see also (12, 13)].



Why is understanding neurodiversity important?

Neurodiverse people face tremendous stigma and prejudice in today’s society [(e.g., 14–16)]. Such stigma cuts across all neurodivergences, though each neurotype experiences this differently. For example, adults with ADHD report high levels of public stigma and expected discrimination (14). Autistic adults report having to navigate stigma and the stereotype that autism is “bad” (15). Teachers and parents are more likely to perceive disability and have lower educational expectations if a student is labeled as having a learning difference compared to matched students who are not labeled as such (16).

This stigma and prejudice lead to ableism, wherein those seen as less “able” than others are discriminated against. Because the neurodiversity approach is based on the acceptance of brain differences, it has the potential to address the ableism that has been perpetuated by the application of the medical model to neurodiverse conditions. According to Link and Phelan (17), stigma occurs when labels are applied to differences among people, and those differences are associated with negative stereotypes. This then allows the creation of an “us versus them” mentality, which ultimately can result in negative effects due to discrimination. Chapman and Carel (18) argue that stigma toward neurodivergent people has led to society discrediting, disenfranchising, and excluding them from what society considers a “good life.”

Neurodiverse conditions are highly stigmatized, but many studies suggest that it is not neurodivergence (e.g., autism) itself that can lead to lower quality of life or well-being, but instead, lack of social support and/or acceptance (19–22). Nonetheless, many neurodiverse people are at risk of negative outcomes, likely due to these societal pressures and poor fit between individuals and their environments (2). For example, while some autistic people may prefer to interact with other autistic people (23), interactions with neurotypical people are inevitable at places like school and work. Thus, while young autistic people do report wanting and having friends, they also report difficulty trying to navigate neurotypical social norms, which can lead to feeling the need to change themselves in order to “pass” at being neurotypical (24, 25). Other research has found that young autistic people report experiencing neglect, rejection, and scorn at school (26), and are at high risk for bullying victimization (27). Adolescents with ADHD report being bullied, feel that society lacks empathy toward them (28), and are likely to experience peer rejection (29). Similarly, those with learning differences are more likely to struggle with interpersonal difficulties and report higher levels of loneliness and stress (see Al-Yagon and Margalit (30) for a review). Neurodivergent individuals may also be subject to self- or internalized stigma, wherein the stigmatized person accepts society’s view of them and sometimes perpetuates the stigma toward themselves and others (31). One way of combating such internalized stigma is via self-acceptance, which has been linked with better mental health (19) and increased self-efficacy and self-regulated learning (32) in neurodivergent samples. Another way of relieving such stigma is self-compassion, which was found to be associated with higher psychological well-being and lower depression symptoms in both autistic and non-autistic adults (33). Thus, the adoption of the neurodiversity approach – which emphasizes acceptance – may hold promise for reducing stigma among neurotypical people, as well as reducing self-stigma among neurodivergent individuals.



Approaches to reducing stigma and prejudice

There are several approaches to reducing stigma and prejudice toward neurodivergent people. The ones highlighted below are awareness/acceptance programs, direct contact with neurodiverse people via inclusive settings, and programs specifically tailored to educate people about neurodiversity.

It should be noted that these approaches are in contrast to approaches that are solely focused on the autistic individual. For example, many intervention programs, including social skills programs, focus on teaching neurodiverse people skills that neurotypical people frequently use. For example, a host of social skills programs targeting autistic youth aim to increase their verbal and nonverbal initiations and responses to and engagement and sustained interaction with neurotypical peers [see Sutton et al. (34) and Whalon et al. (35) for two reviews of social skills interventions]. These are undoubtedly beneficial skills to learn, and reviews/meta-analyzes have found evidence of the benefits of these interventions (34–36). However, targeting only the neurodivergent child is an issue for multiple reasons. First, this implies that there is something inherently wrong with neurodivergence, which contrasts the tenets of the neurodiversity approach (2, 3). Second, teaching autistic individuals to act neurotypical in order to fit in can lead them to “mask” or “camouflage” their true selves (37, 38), which has been found to correlate with multiple negative mental health outcomes in autistic people (39, 40). Therefore, even if children could learn to perfectly enact every social skill in order to blend in with neurotypicals, this would likely have a negative effect on their quality of life. It should be noted, however, that “unmasking” can be viewed as a privilege not extended to non-White autistic people, who may feel that masking helps keep them safe, for example, with regards to Black autistic individuals who mask while interacting with the police (41). Lastly, focusing solely on the neurodivergent person ignores the fact that social interaction is a two-way street–why should, for example, children on the autism spectrum have to learn so much about neurotypical social interactions while neurotypical students are rarely expected to learn about the ways autistic people prefer to interact? This is an example of the double empathy problem (42), wherein a lack of understanding between different groups leads to mismatched expectations and difficulty in interacting. With regard to autistic people, they are expected to have enormous empathy for neurotypicals and accommodate their needs, whereas the reverse is rarely evident. As such, autistic people are often taught neurotypical social skills, but neurotypical people are rarely (if ever) taught about how autistic people prefer to interact socially. It is for these reasons that it is imperative that neurotypical people learn more about neurodivergent people.



Awareness/acceptance programs

While research suggests many youth and young adults have a basic awareness of autism (43, 44), there are still many reported inaccuracies [(45, 46); see (47) for a review]. Even in studies that have found high awareness and understanding of autism (48), such awareness is not necessarily from a neurodiversity perspective (e.g., there is little emphasis on acceptance of differing brains, masking, etc.). Similarly, there exist misconceptions and gaps in knowledge regarding ADHD (49), for example that ADHD is caused by sugar intake or failure to recognize the genetic heredity of ADHD.

Three reviews of autism acceptance/awareness/anti-stigma interventions for non-autistic peers were recently conducted (50–52). Programs reviewed in these studies varied widely, though all shared the goal of increasing understanding of autism. Some were short, one-off interventions [e.g., showing a video about an autistic child (53) or a self-paced online training (43)]. Other programs were longer, including those implemented in classrooms over a period of weeks (54). Overall, while many interventions reviewed show promise, especially with regards to self-reported knowledge about autism and, to some extent, attitudes toward autistic individuals, peers’ behavioral intentions seemed less easily modulated across studies. It is also important to note that even when interventions purport to have the same goal (improving attitudes toward autistic peers), and even if they use the same outcome measures [e.g., the Adjective Checklist (55)], the effects of the intervention could vary drastically depending on the framing of the intervention. For example, Birnschein and colleagues (50) included peer-mediated interventions in their review. These kinds of interventions frame the neurotypical student as a helper, placing the neurotypical student in a position of power compared to the autistic peer. Similarly, Campbell and Barger (47) suggest that peer education and awareness programs be combined with peer tutoring or peer mentoring. Again, this frames autistic students as lacking and in need of help, as opposed to focusing on building reciprocal relationships between equals who have different interaction styles. Indeed, Morris et al. (52) point out that some awareness interventions may actually be inadvertently stigmatizing, and Cremin et al. (51) highlight that few such programs have assessed social validity.



Direct contact with neurodiverse people

Allport’s (56) contact theory posits that contact between groups (i.e., a majority “in-group” and a minority “out-group”) can reduce prejudice. Pettigrew and Tropp’s (57) meta-analysis of studies based on contact theory found that direct contact with the out-group can reduce stigma and prejudice via increased empathy and decreased anxiety toward, and – to a lesser extent – knowledge of the out-group. When applied to neurodiversity, this would suggest that interacting with neurodivergent people can improve neurotypical people’s attitudes toward them. Indeed, Rademaker et al.’s (58) review found that both contact with and information about peers with disabilities contributed to improved attitudes among non-disabled children in inclusive education settings. Another recent meta-analysis (59) also found that inclusive education led to improved social effects, such as greater peer acceptance and less prejudice. Studies that have specifically manipulated direct contact (e.g., by implementing a buddy system) have also shown promise in improving attitudes (60). However, inclusive settings nonetheless run the same risks as some of the aforementioned awareness/acceptance programs; that is, even when they recognize that inclusion leads to the possibility of being friends with disabled students, peers without disabilities often see themselves as helpers or facilitators (61). This could explain why there is some variation in the findings in the above meta-analyzes [(e.g., 58–60)]. Social inclusion and contact by themselves are thus not enough to ensure positive attitudes develop [and could in some circumstances lead to an “us versus them” mentality (62)].



Interventions designed to promote neurodiversity

It has been argued that adopting the neurodiversity approach can have beneficial effects across a variety of contexts, including school (12), early intervention (63, 64), and even with regard to reducing stigma toward people with addiction issues (65). These arguments are bolstered by Kim and Gillespie-Lynch’s (66) finding that those with less knowledge of autism and less endorsement of the neurodiversity movement report higher stigma toward autism. This stigma is not inconsequential—in Cage and Troxell-Whitman’s (40) online survey study, feeling accepted by others was significantly related to reduction in depression and stress in autistic adults. Personal acceptance was also a predictor of depression and stress. Similarly, college students with learning disabilities reported greater academic self-esteem and greater career aspirations if they saw themselves through a neurodiversity lens as opposed to the medical model (67). Therefore, a great understanding of and positive attitude toward neurodiversity is likely to lead to greater acceptance (both external and personal) and well-being via a reduction in stigma.

Gillespie-Lynch and colleagues (46) created an online intervention to increase knowledge about autism and improve attitudes toward autistic people among college students. However, the authors recognized two important aspects of many previous interventions: (a) behavioral intentions often did not change attitudes toward autistic people, suggesting that neurotypical people were no more likely to want to hang out with an autistic person than prior to the intervention; and (b) the language used to explain autism in other studies may not be very useful in decreasing stigma [e.g., an autistic person described as having “something wrong with his brain” (53)]. The training included details regarding diagnostic changes from the DSM IV to DSM 5, issues of diagnosis in females, cultural factors including stigma, heterogeneity of intelligence in autistic people, etiology, empathy, challenges facing adults on the spectrum, and neurodiversity. Though the training was developed by a non-autistic researcher, the research team included an autistic scholar and self-advocate who provided feedback on the training. Stigma [assessed using an adapted version of the Social Distance Scale (68)] significantly decreased from pre- to post-test. At the item-level, there was significantly more willingness to collaborate with and marry/date someone on the spectrum after the intervention (though the item assessing stigma regarding romantic relationships was rated highest of all at both timepoints). Autism knowledge also increased after the training (with effect sizes larger than for stigma), though participants’ open-ended definitions of autism did not improve. The same training was also successful at increasing knowledge and to some degree reducing stigma in a sample of Japanese college students (69).

While Gillespie-Lynch et al.’s (46) training utilized an inclusive, neurodiversity-affirming framework, the team still felt that the training was lacking autistic input. They therefore conducted a study looking at differences between a training that was developed with autistic individuals using a participatory framework and one that was developed primarily by non-autistic people (70). The non-participatory training was adapted from the initial 2015 training. The participatory training was developed with multiple autistic college students (including one non-speaking student) and included videos of the students throughout the training. While some of the information presented was similar to the non-participatory training, the participatory one especially emphasized topics that were of importance to the autistic students, such as gender and motherhood in autistic individuals. The two trainings were matched on length and number of videos (the non-participatory training included TEDTalks and other informational videos in place of the student videos). While both trainings resulted in increased knowledge, reduction in stigma, and improvements in attitudes toward inclusion, the impact of the participatory training was greater than that of the non-participatory one.

Several studies have documented the promise of teaching individuals about neurodiversity through the lens of Universal Design (UD) (71). UD is a way of designing products, spaces, and materials such that they are accessible to everyone from the get-go, as opposed to having to provide retrofits to ameliorate non-accessibility. When applied to learning, UD (or Universal Design for Learning; UDL) focuses on the fact that we all have different brains with different strengths (72), and no one-size-fits-all approach will work for all people, an approach that is very much in line with the neurodiversity perspective. In a study designed to improve the way university educators teach autistic students, Waisman and colleagues (73) developed an asynchronous, online training about autism and UD. After participants reviewed the two modules (one about autism, one about UD), their reported knowledge of autism improved, and stigma decreased. Most participants also felt that they understood more about neurodiversity after the training, and their definitions of autism were more in-line with the neurodiversity perspective.

Similarly, during the early days of the COVID-19 pandemic, Lambert and colleagues (74) taught math educators about UD in order to help them design educational materials that would be accessible while teaching online. Recognizing that the Universal Design for Learning framework lacks clear guidance on how to actually implement inclusive curriculum, Lambert and colleagues (74) also utilized the principles of Design Thinking (DT), which is a step-by-step, iterative approach to designing. The DT steps include empathize (what do my users actually need/want?), define (what exactly is the problem I am going to try to solve?), ideate (how might I solve this problem?), prototype (develop potential solutions), and test (how would this solution work for the users?). Participants not only learned about disability, UD, and DT, but they also designed hands-on projects in small groups. After the 6-week course, participants in Lambert et al.’s (74) study reported shifts away from deficit-conceptions of students with disabilities and recognized that a major key to working with disabled individuals was to listen to their needs (75).

Thus, didactic teaching about disability and neurodiversity, emphasizing intentional design, and giving opportunities to create tangible materials using the principles of UDL and DT appear to be effective ways of improving knowledge of and attitudes toward neurodiversity.



Current study

There is research to support a variety of interventions to reduce stigma and prejudice and improve the quality of life among neurodivergent people. These include awareness/acceptance interventions, inclusive environments that encourage direct contact among people with and without disabilities, programs that include explicit teaching about neurodiversity, and trainings that emphasize hands-on advocacy projects via UDL and Design Thinking. However, no studies have combined all of these approaches in order to teach in-vivo about neurodiversity advocacy while also providing direct contact with neurodivergent people. Adolescents are in a unique position to enact both formal advocacy (e.g., through school clubs or volunteer opportunities) as well as have a sustained direct impact on neurodivergent peers through day-to-day interactions at school. Learning about neurodiversity may improve such day-to-day interactions, and an understanding of how to apply UDL via Design Thinking might help more formal advocacy efforts.

The current multimethod study aimed to preliminarily assess the effectiveness of a two-week summer camp designed to improve high schoolers’ attitudes toward and increase knowledge of neurodiversity. The camp consisted of both didactic sessions intended to teach participants about a variety of issues related to neurodiversity and a hands-on advocacy project. Similar to the Lambert et al. (74) study, the camp project incorporated principles of UDL and DT in order to guide participants in designing something that could benefit the neurodiverse community. The following research questions guided the study and its analysis:

• What impact does the summer camp have on participants’ self-reported stigma toward and knowledge of neurodiverse conditions, such as autism, ADHD, and dyslexia?

• What do participants feel are the best parts of the camp? What suggestions do they have for the future?

• In qualitative interviews, how do participants discuss their experiences in the camp? What take-aways are there?




Method


Participants

Participants were recruited from the pool of high school students who had already signed up to participate in the Stanford Neurodiversity Project - Research, Education, and Advocacy Camp for High Schoolers (SNP REACH) in Summer 2022. Of the 89 campers (about one third neurodiverse), parental consent was obtained for 23 campers. Of those 23 campers, 19 (12 female, 5 male, 2 non-binary) agreed to participate (18 provided written assent; 1 participant who turned 18 years old after their parent consented provided written consent). Eight participants (42.1%) identified as Asian, five (26.3%) as White, three (15.8%) as Mixed Race, one (5.3%) as Hispanic, one (5.3%) as Middle Eastern, and one participant did not fill out the question about race/ethnicity. For both race/ethnicity and gender, participants were presented with multiple-choice options and asked to check off all that identified with; if “other” was chosen, participants could write-in how they identified. Participants ranged in age from 14 to 18. Eleven (57.9%) identified as neurodiverse/neurodivergent, with participants identifying as autistic (n = 6), as dyslexic (n = 3), having ADHD (n = 6), having dyscalculia (n = 1), and having dysgraphia (n = 1). Some participants had multiple diagnoses/identities. Three participants (including two who identified as neurodiverse and one who did not) indicated they had psychiatric conditions (depression and/or anxiety). Most (n = 14) indicated they had neurodiverse friends or family members; three indicated they did not, whereas two participants were not sure. See Table 1 for full demographic information. Because our research questions were focused on the overall effects of the camp (not differences between neurotypical and neurodivergent campers), and due to our small sample, the group of campers was considered one sample.



TABLE 1 Participant demographic information.
[image: Table1]

All 19 participants completed the baseline survey. Fourteen completed post-camp surveys (9 neurodiverse), and nine (4 neurodiverse) completed at least one interview. Most of the participants who completed an interview also completed the post-camp surveys, though two of the neurotypical participants who completed interviews did not, as they preferred to talk via Zoom than fill out online surveys.



Procedure

Approximately 2–4 weeks before the start of the camp, an email was sent to all campers and their parents inviting them to participate. The email included a link to an online consent form for parents to fill out. Once parents consented, parents were sent a link to the child assent form and asked to share it with their child. Once assented, participants were asked to fill out a series of questionnaires before the camp. All 19 participants filled out baseline questionnaires (though one did so during week 2 of the camp). During the two-week camp, participants did not complete any research activities. Immediately after the camp, participants who completed baseline questionnaires were asked to complete post-camp questionnaires; 14 campers completed post-camp questionnaires. They were again asked 3 months later (10 completed follow-up questionnaires). Participants were also asked to participate in optional Zoom interviews at both follow-up timepoints. Nine campers (4 ND) agreed to the interview at one or both timepoints.



Intervention: SNP REACH

The SNP REACH is a summer camp for high schoolers to learn about neurodiversity and collaborate on neurodiversity advocacy projects. The camp was started in 2019. SNP REACH lasted 6 hours per day, Monday through Friday, for 2 weeks. In 2022, SNP REACH was conducted entirely online via Zoom and Canvas. There were two cohorts of participants, one with 42 campers and the other with 47 campers. In each cohort, campers were split into small groups of 7–8. Each group was assigned 1–2 counselors to help facilitate discussion and guide their projects. Counselors included high school students who attended SNP REACH in previous years, undergraduate and graduate students, and recent college graduates. Most groups had two counselors. Younger, less experienced counselors (e.g., high school students and undergraduates) were paired with those who were older and more experienced counselors so that each group was led by counselors with a wide range of expertise. In the groups where there was only one counselor, the counselor was more mature and experienced (e.g., a graduate student). Five of the twelve counselors identified as neurodiverse/neurodivergent. Because there were fewer neurodivergent than neurotypical camp counselors, most groups had two neurotypical counselors, whereas some had mixed-neurotype counselors. All were involved in neurodiversity advocacy in some capacity. All camp counselors received an 8-week training (1 h, once a week) on neurodiversity, UDL, and DT before the camp started. Camp counselor trainings were led by the senior author.

Day-to-day camp activities included large group activities such as expert lectures and workshops led by camp counselors as well as small group discussions and project work time (see Table 2 for an example camp day and Figure 1 for an overview of camp topics).



TABLE 2 Example SNP REACH Daily Schedule.
[image: Table2]
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FIGURE 1
 Topics covered at SNP REACH.




Expert lectures

One large group lecture was given via PowerPoint presentation daily at the beginning of camp. The initial lecture was given by Dr. Fung and focused on introducing campers to neurodiversity. Guest speakers gave the remaining lectures on topics such as inclusive playground design, disability law, lived experience of neurodiversity, neurodiversity advocacy, disability support for college students, neurobiology, and mental health. Experts included researchers and clinicians as well as neurodivergent students and advocates.



Workshops

Workshops covered topics related to the morning’s lecture, including universal design for learning and accommodations, models of disability, health, and positionality. Additional daily workshops on the principles of design thinking were conducted in the afternoon. Most workshops were run by camp counselors. Workshops usually started by the camp counselor giving a short presentation to the whole group on an extension of the morning’s lecture (e.g., a workshop on accommodations followed the morning’s lecture on neurodiversity in college). After the short presentation, breakout rooms were utilized so that each small group could complete brief activities and answer discussion questions (e.g., in the context of the accommodations workshop, review different university Disabled Students’ Program webpages, and discuss what kind of accommodations might work best for them). Workshops usually ended with each group sharing what they discussed with the entire camp.



Group advocacy project

The culmination of the camp was each group’s neurodiversity advocacy project. The purpose of these projects was to give the campers the opportunity to apply what they were learning in a hands-on way that could be applied to real-world settings beyond the camp (e.g., at their school or in their own communities). Groups were instructed to follow the design thinking process to create a product to address an issue relevant to neurodiversity. Daily DT workshops throughout the camp guided campers through the design process. Additional time was given every afternoon for groups to work freely on their projects, facilitated by their counselors. After going through the first DT steps (empathize, define, ideate, prototype), groups were encouraged to test their prototypes with potential users. Many groups sent out their prototypes (including magazines, websites, cookbooks, etc.) to members of the Stanford Neurodiversity Project Special Interest Group to get feedback. All groups presented their projects to the whole group on the last day of the first week and the last day of the camp. Families were invited to attend final presentations on the last day of camp. Groups were encouraged (but not required) to continue their advocacy projects beyond the end of camp.



Measures

This study used multiple methods to answer our research questions: questionnaires (both standardized, validated instruments as well as open-ended questions about the camp, which were designed by the researchers) and qualitative interviews. Questionnaires were the same at all time points, with the exception of the open-ended questions. Interviews were only conducted at post-camp and 3-month follow-up.



Open-ended questions

Participants were asked open-ended questions such as: What was your favorite part of the camp? What was the most important takeaway from camp? Do you have any suggestions for how to improve the camp in the future?



Social distance scales

Three SDS’s were included: one about autism, one about ADHD, and one about dyslexia. Each SDS contained 10 questions about whether one would be willing to participate in different activities (e.g., I would be willing to have lunch with an autistic person). The SDS was originally developed by Bogardus (68), though the current version was adapted by Gillespie-Lynch et al. (70) to focus specifically on autism. Half of the items were reverse-scored. SDS item scores ranged from −2 to 2, with higher scores indicating more stigma. The autism-focused SDS exhibited strong internal consistency across Gillespie-Lynch et al.’s three samples (α range = 0.85–0.90) (70); internal consistency was slightly lower in the current study (α =0.77). For the purpose of the current study, all items from Gillespie-Lynch et al.’s study were modified to also refer to individuals with ADHD and dyslexia. These SDSs had excellent internal consistency (ADHD: α = 0.94; dyslexia: α = 0.91).



Participatory autism knowledge-measure

The PAK-M was developed by Gillespie-Lynch et al. (70) and taps into not just common knowledge about autism (e.g., that vaccines do not cause autism) but also topics that were deemed important to autistic collaborators (for example, masking: “Autistic people who hide their autism symptoms are more likely to experience mental health challenges than those who are comfortable with their autism”). PAK-M item scores range from −2 to 2, with higher scores indicating more knowledge. Nine items were reverse-scored. The PAK-M exhibited satisfactory internal consistency (α range = 0.74–0.86) across multiple samples in Gillespie-Lynch and colleagues’ study (70) and had similar internal consistency in the current study (α = 0.88).



Scale of ADHD-specific knowledge

The SASK (76) is a 20-item instrument designed to assess understanding of ADHD. Each item is presented as a statement (e.g., ADHD is a neurobiological, developmental disorder) and participants can indicate whether they think the statement is true, false, or do not know. Items were scored a 1 if answered correctly and 0 for incorrect or “do not know” answers. Two items were removed for this study (A combination of stimulant medication and behavior management is an effective treatment for ADHD; Teachers are often the first to recognize ADHD type behaviors and refer children for assessment), as it was decided that these items were irrelevant for our adolescent sample. Of the 18 retained items, four items were reverse-scored. The SASK had satisfactory internal consistency in Mulholland’s study (α = 0.88) (76); it was almost as high in the current study (α = 0.75).



Dyslexia knowledge scale

The 10-item knowledge subscale of Gonzalez’s (77) dyslexia scale was used. Each item is presented as a statement (e.g., Dyslexia is a learning disability that affects language processing.) and participants indicate whether they think the statement is definitely true, probably true, probably false, or definitely false, with items scored on a scale of 1–4. Six items were reverse-scored. Gonzalez found the entire scale to have acceptable internal consistency (α = 0.70) (77). Internal consistency for the knowledge scale in the current study was much lower (α = 0.54).

Average scores for each instrument were obtained for each participant at pre-camp and post-camp.



Interviews

The post-camp interview focused on take-aways from the camp, how they saw neurodiversity advocacy as part of their life moving forward, things campers liked about SNP REACH, and suggestions for the future. Three-month follow-up interviews touched upon any neurodiversity-related activities since the camp ended and further reflections on the camp’s impact. All interviews were conducted via Zoom by the first author.



Data analysis


Analysis of quantitative data

Questionnaire data was first assessed for normality. The Shapiro–Wilk test indicated that all three SDS’s were non-normally distributed, whereas the knowledge scales were normally distributed. Thus, comparisons of baseline stigma and pre-post changes in stigma were assessed using Wilcoxon signed-rank tests, whereas pre-post comparisons of knowledge scales were assessed using paired samples t-tests. Due to the small sample and the exploratory nature of these analyzes, significance level was set at α = 0.05 and was not adjusted for multiple comparisons. Cohen’s d was used as a measure of effect size.




Analysis of qualitative data

Two types of qualitative data were generated. First, written responses to open-ended questionnaire items (e.g., What was your favorite part of the camp? What was the biggest takeaway? What could be improved in the future?) were reviewed for common answer choices (e.g., group work, advocacy project, etc.). These answers were then quantified by tallying the number of participants who gave the most frequent answers.

Second, interviews were analyzed using reflexive thematic analysis (78, 79). According to Braun and Clarke, thematic analysis includes the following six steps: familiarization, generating codes, constructing themes, revising themes, defining/naming themes, and producing the report. All interviews were recorded via Zoom and the interviewer (the first author) took notes during each one. The automated transcripts generated by Zoom were then reviewed and edited by the first author while watching and listening to each video recording. After this initial familiarization with the data, the first author then read through all interview transcripts and created an analytic memo about each interview (80). These memos were then reviewed altogether, and an initial coding scheme was developed based upon commonalities throughout the interviews. After codes were generated, they were then applied while re-reading each interview transcript. Code names and meanings were continually updated during the coding process. Themes were then generated based on the codes. All themes were then reviewed by the senior author for peer debrief in order to assess credibility of the findings. The extensive data familiarization process and comprehensive audit trail enhance the trustworthiness of the analytic process. Additionally, both authors exercised reflexivity by recognizing their own values and positionalities (see below for more information).



Author positionality

Both authors take a neurodiversity approach to working with neurodivergent individuals and conducting research. The first author, a recent doctoral graduate with a PhD in Education, identifies as female, White, and neurotypical. Her research interests center around the acceptability of interventions for autistic individuals and teaching the general public about neurodiversity. She has a background in delivering naturalistic developmental behavioral interventions with autistic children and their families. She also served as a camp counselor during the 2022 SNP REACH. The senior author is an academic psychiatrist specialized in autism and neurodiversity. He identifies as male, Asian, and neurodiverse. He is the father of a neurodiverse individual. He has 14 years of experience seeing patients on the autism spectrum. He is an active researcher, educator, and program developer in the fields of autism and neurodiversity. He is also the creator and director of SNP REACH.




Results


Quantitative data

At baseline, campers reported relatively low stigma toward the three neurodivergent diagnoses (on a scale of −2 to 2, where higher scores indicate greater stigma: autism: -1.67 (SD = 0.40), ADHD: -1.73 (SD = 0.52), dyslexia: -1.79 (SD = 0.40)). Though reported stigma was generally low, there was a significant difference between participants’ autism and dyslexia stigma scores (Z = −2.24, p = 0.025), with participants reporting greater autism stigma. Other baseline stigma comparisons were not significantly different.

After the camp, stigma scores decreased for all three diagnoses compared to baseline. However, the decrease was only statistically significant for autism (Z = −2.98, p = 0.003; see Table 3). Knowledge of autism and ADHD also significantly changed, with participants reporting more knowledge after the camp [autism: t (13) = 3.17, p = 0.007; ADHD: t (13) = 2.87, p = 0.013]. Knowledge of dyslexia did not significantly change. Effect sizes for the significant changes ranged from d = |0.77|—|0.85|, indicating relatively strong effects.



TABLE 3 Average questionnaire scores at baseline and post-camp.
[image: Table3]

Comparisons in pre-camp to post-camp changes in quantitative measures between neurodiverse and neurotypical campers are not presented here due to the very small sample size in each group and the fact that this was not one of our research questions. However, these analyzes can be found in the Supplementary materials.



Qualitative data


Questionnaires

When asked what their favorite part of the camp was, 6/14 of the participants who filled out the post-camp questionnaires indicated their favorite part was collaborating, interacting, and/or discussing with their small group. Five individuals mentioned the lectures/speakers, three mentioned the group project, and two mentioned the final advocacy project presentations. When asked what the most important take-away from camp was, 7/14 participants indicated it was learning about UDL and DT, three indicated learning more about self-advocacy, and two indicated the strengths-based model.

Suggestions for how to improve the camp in the future included increased opportunities to get to know fellow campers, providing more guidance regarding the advocacy projects, and having more interactive sessions (as opposed to lectures) in the morning. Some participants also mentioned how it might be interesting to have an even greater diversity of speakers, such as having a young neurodivergent person plus their parent, an elderly neurodivergent person, and international neurodiversity advocates.



Interviews

Thematic analysis of the post-camp and 3-month follow-up interviews generated four themes: Increased Understanding of Neurodiversity; Increasing Empathy & Becoming Less Judgmental; Creating a Neurodiverse Community; and More Awareness is Needed. Each theme is discussed in more detail below.



Increased understanding of neurodiversity


Five of the nine campers who completed an interview mentioned how the camp broadened their understanding of neurodiversity. This was an especially salient point, given that many of the campers were already familiar with neurodiversity before starting the camp. As one neurodivergent camper stated: I definitely feel like I learned a lot about a topic which I already kind of knew a large amount about…like the amount of difference there is between different types of neurodiversity – like one thing I really never actually heard of, which really surprised me that I had not heard of this, is nonverbal autism.
 

Another camper, who is neurotypical, mentioned how she realized how common different neurotypes were: “It definitely broadened in my view, beyond just ADHD and autism and to see how common it is and how many different ways it can manifest.” An autistic camper also mentioned that her view of neurodiversity was broadened due to the interactions with other neurodivergent campers: “I’m just maybe a little more broadened a little bit just because I met more people and people with diverse conditions like, I met people other people with autism. And then I met people with ADHD, people with dyslexia, you know, people who do not have any brain differences.”

Two campers mentioned how learning about neurodiversity from a factual, empirical standpoint was especially useful to their own conceptions of neurodiversity. For example, an autistic camper stated: “That’s why like [the] lectures about the studies are so important, because they are like empirical facts, instead of like people’s observations.” Another camper described how he felt validated in his own ideas after hearing about neurodiversity in such a way:


I feel like there were some ideas with support. I feel like I have a lot of like ideas, like – Oh, I have these ideas, they exist, but I do not have, like all this stuff to back them up. But I feel like now, I have a lot more to – like, I feel like I’ve definitely learned a lot, even if, like what I knew wasn’t changed, I guess.
 

Another two campers mentioned how their perspectives were broadened due to discussions around different models of disability. One described how they “learned a lot about the different models [of disability] and why each one is, has its strengths and weaknesses.” Another discussed how they thought “the main [takeaway] is just that things tend to be very oversimplified online and this camp really dove into like the depth of what we are talking about when it comes to, like the strength-based model.”



Increasing empathy and becoming less judgmental

Seven participants touched upon the idea becoming more understanding. This theme was broken up into two subthemes: Increasing Empathy and Becoming Less Judgmental. Three participants mentioned how the design thinking concept of empathy was important when thinking about how to best support neurodivergent people. A neurotypical participant explained, “I think that goes with any sort of community that’s misjudged, just breaking down those misconceptions. And that’s the biggest thing. Because if everyone can empathize with each other, right, so many of our problems would be gone.” Another participant, who was autistic, described how empathy could be used to design products that are more accessible and useful:


[The camp director] was wondering if we were actually addressing the pain points of neurodiverse students, so I learned that there’s basically, there’s no point of creating a product if it does not benefit the people you want to target. And you can think your product is all good and that it has the most advanced technology, but it does not end up benefiting the lives, or like addressing some of the suffering that people face on a daily basis, then there is no point of the product.
 

Similarly, another camper mentioned how they were rethinking the accessibility of some graphic design infographics they created over the pandemic:


We have to factor in things like font, we have to factor in things like audio versions and whatnot and I realized like, these online materials, I thought were more accessible, because of their format of them being online - I thought they are accessible but turns out maybe they are not. … so I think that’s my main takeaway, like needing to reach out to more people to actually be part of the design process.
 

Five participants (four of whom were neurotypical) described becoming more understanding in terms of being less judgmental after the camp. One camper described how she learned to be more supportive of people’s special interests: “I know it’s like impossible to completely have no prejudice but whenever I talk to people, making sure that I do not just, do not be rude or, let us see, like when people are really passionate about something, let them talk about it, be a good listener.” Another camper explained how the camp has allowed her to be more understanding of a friend with ADHD who was panicking about a class project and mentioned that her ADHD medications had worn off an hour before: “I feel like before the camp, I would have probably thought of this in a negative way, like, “Oh, my gosh! She takes meds!” -- but now it’s just like, I do not think much of it, and I think it’s completely natural.”

Two participants who tutor younger children commented on how the camp taught them to individualize their teaching such that each child’s strengths can be supported. Another participant described how she incorporated the strengths of people with ADHD into a class presentation about psychiatric diagnoses.



Creating a neurodiverse community

Three of the four neurodiverse campers discussed how they felt the camp taught them something about themselves as a neurodiverse person and/or created a sense of community among neurodivergent people. For example, a camper with ADHD discussed how her self-advocacy skills grew: “I always get worried about, like, if I’m telling people I need something, am I inflicting it on other people? So that was definitely one big barrier that I overcame…I have the confidence to go to the teacher and say, “Oh, I would like more time on this because my extended time was not met all the way.””

An autistic participant described how he felt that the camp allowed him to be “more accepting of some of the weird ways that I act.” He explained how seeing that there are other people in the world like him boosted his confidence and encouraged him to try to mask his autism less, which led to positive outcomes: “When I try to mask less, then I was less stressed, and I was actually more confident in talking to people, which is kind of counterintuitive. But, yeah I was more confident, more happy talking to people.”

Participants also felt that the camp provided a sense of community for neurodivergent people. An autistic participant stated that the camp is “kind of geared toward people like me so they have kinda like more similar traits to me than compared to other camps, so I guess there was a closer community here.” Another autistic camper explained how she felt included in the camp in a way that she does not always at school: “But it was definitely nice being in a group, where I was included and I could actually talk to any people in here…sometimes in groups in the past, like at school, it’s been harder to be included because I’m, you know, the quiet one and it’s difficult when you are with people who will not pull their weight, or who will not let you contribute. But our group was thankfully really nice about letting everyone contribute.”



More awareness is needed

Six participants brought up how there is little awareness or understanding of neurodiversity in the general population. A neurotypical participant explained that most teens.

“Have not been taught whatsoever about the community. And so our perceptions are filled up by whatever media we take in, or whatever biases or stigmas we hear around us…So anything, anything history-related, advocacy-related, just some sort of education about it – I think it would get rid of some of these biases and fill in with actual positive, factual information that I guarantee you very few high schoolers have right now.”

Another participant explained how his plans to incorporate a mentorship program into an existing neurodiversity club at his high school seemed unlikely given the club’s low membership: “And it could also be that no one really knows what neurodiversity is, which is probably what it is…I think most people kind of know that neurodiversity exists. I think it’s more like putting a name to that idea, and really like, I feel like just getting people more accustomed to the topic.”

Several other participants also discussed how schools were a great venue for teaching about neurodiversity. One participant had given presentations about autism during school assemblies and was planning more for the future, with the hope that they would inform both students and teachers. Another participant mentioned how incorporating the camp content into schools would help reach a wider audience and increase its impact: “I do not know if you guys have some sort of initiative to bring it to schools, but if you could, that’d be so cool because…if you could like, really magnify it, I think there’d be a lot of students that could benefit from it.”





Discussion

According to pre-camp self-report, campers had relatively low stigma toward and high knowledge of three neurodiverse conditions that were seen as representative of the neurodiversity approach: autism, ADHD, and dyslexia. This is unsurprising, given that the campers self-selected into the camp based on an interest in the topic of neurodiversity. Nonetheless, there was a statistically significant decrease in autism stigma and increase in autism and ADHD knowledge from pre- to post-camp, though there were no significant changes in attitudes toward ADHD or knowledge of or attitudes toward dyslexia.

This finding could be explained by a variety of factors. First, there was more autism-specific (and to some extent ADHD) content in the camp, which is a likely byproduct of the neurodiversity movement being originally rooted in autism rights (81, 82). The significant decrease in autism stigma could also perhaps be attributed to the fact that stigma toward autism was higher than stigma toward dyslexia at pre-camp (autism and ADHD stigma was not significantly different, though it is possible that with more power from a larger sample, differences would have been detectable). This highlights that, even among teenagers who have an interest in neurodiversity, autism is perhaps especially misunderstood. This is in line with other research that autism is particularly stigmatized, even compared to other conditions (83, 84). Nevertheless, providing didactic instruction on neurodiversity and allowing participants to work together to create their own advocacy projects based on the principles of UDL and DT appeared to improve even the low level of stigma at pre-camp.

Additionally, the change in knowledge regarding autism could be attributed to the fact that Gillespie-Lynch et al.’s (70) autism knowledge measure was designed with an explicit neurodiversity perspective, whereas the other two instruments were not. This could thus provide evidence that the camp was successful in its goal of changing campers’ conceptions of disabilities from a neurodiversity—as opposed to medical model—point of view. Nonetheless, knowledge toward ADHD also significantly increased even though the instrument was not designed with neurodiversity in mind. While dyslexia knowledge did not improve, it is possible that this was due to the fact that the measure exhibited poor internal consistency in this study. This could be explained by the fact that the instrument was originally designed for teachers; high school students may not have enough background knowledge about dyslexia, which could have led to guessing on certain questions (e.g., most campers did not know that dyslexia is more common in boys than girls). This suggests that future iterations of the camp and similar programs should take care to include more information on neurodivergences that are less commonly discussed in the public sphere, such as dyslexia. Additionally, more research is needed into the construct of dyslexia knowledge among adolescents and how to accurately measure it.

One of participants’ favorite things about camp was interacting and working with others. Other future neurodiversity awareness/acceptance programs would thus likely benefit from interactive learning opportunities as opposed to only providing didactic instruction. Also, incorporating UDL and DT into the camp likely also impacted students’ feelings toward neurodiversity. In fact, increased empathy was one of the themes generated from participant interviews, with some participants even directly pointing out the importance of the empathize stage of DT. This is in line with research with special educators that indicated that empathy – i.e., listening to your user’s needs instead of assuming them – is a particularly compelling aspect of DT (74, 75). This perspective is distinctly different from other awareness campaigns that tell people how they should feel; instead, SNP REACH encourages campers to engage with and learn directly from neurodivergent people, keeping the focus directly on the user. Engaging with the principle of empathy thus likely allowed the campers to challenge their stereotypes and what they thought about neurodiversity. Additionally, many of the interactions between campers were likely cross-neurotype. In line with Contact Theory (52), prior research has shown that personal connections with disabled individuals is associated with more positive attitudes toward that disability (e.g. (85, 86)). It is thus likely that the camp’s success in reducing stigma was in part due to the fact that a substantial portion (about one third) of campers were neurodiverse. The immersive experience may have allowed participants to more fully assimilate the information they were learning didactically. Thus, future programs aiming to improve attitudes toward neurodiversity should aim to include participants of all neurotypes.

The qualitative findings from this study are particularly encouraging, as participants discussed positive changes in multiple areas. Not only did participants discuss feeling that they understood more about neurodiversity, but they also mentioned how they felt less judgmental after learning more about neurodiversity. Multiple participants described specific, real-world instances where they felt that they were more understanding of neurodiverse peers than they would have been prior to the camp. It is likely that these improved attitudes led participants to better interactions with the neurodiverse people they came into contact with [similar to (87), where non-autistic and autistic people endorsed an increased desire to hang out with one another after the non-autistic people participated in an autistic acceptance training compared to those who did not participate in the training]. Increases in empathy also likely improved actual behaviors, as evidenced by the participant who mentioned knowing she needed to redesign club advertisements to be more accessible. SNP REACH thus has the capacity to change actual behaviors, as opposed to only changing attitudes or knowledge. This is promising, as behavioral intentions (i.e., reported likelihood of engaging in positive behaviors toward neurodivergent people) have shown less malleability than attitudes or knowledge [see, for example, Cremin et al. (51)] for a review of autism awareness interventions).

The other highly impactful aspect of the camp, according to post-camp interviews, was the increased personal understanding of neurodiversity reported by three out of the four neurodiverse campers who completed an interview. Campers specifically discussed building a community with people like them, learning self-advocacy skills, and learning how to unmask and accept oneself. This is a particularly important finding, given that disability identity is related to self-esteem (88). Furthermore, masking has been linked with mental health issues in prior research (40, 89); if a program like SNP REACH is able to thus reduce masking and decrease social anxiety, there may be long-term benefits to mental health.


Limitations

While the findings of this study are encouraging in terms of both reducing stigma toward and improving self-acceptance of neurodiversity, there are several limitations to consider. First, the study sample was fairly small, and our already small sample also experienced attrition from pre- to post-camp as the school year had started and campers were quite busy. It is thus difficult to extend our findings to other samples. We were also limited in the amount of subgroup analyzes we could do (e.g., differences between neurotypical and neurodivergent campers; differential effects of having a neurodivergent counselor). Additionally, it will likely be impossible for other people or organizations to exactly replicate our study, as the exact camp schedule with its specific speakers is unlikely to be duplicated. Also, while reflexive thematic analysis does not emphasize coding reliability (79), it is important to consider that other individuals with differing positionality may have extracted meaning from the qualitative interviews differently than the first author (who coded the interviews) and the second author (who reviewed the coding). Nonetheless, the mostly qualitative findings are not necessarily meant to be exactly replicated, and a camp of a similar nature could still be developed, particularly in other urban, diverse settings.

A perhaps more important limitation is the way our sample was recruited. All participants self-selected into the camp and had to partake in an application process. Therefore, all of our participants likely had knowledge of neurodiversity and at least some degree of interest in the topic. Thus, most of these highschoolers may be in less need of training on neurodiversity than those who did not sign up for the camp. It is therefore possible that the camp would not have had the same effect on students who were less familiar with or invested in the topic. Perhaps these students would have needed more background on neurodiversity and other models of disability, or perhaps an intervention that was spread over more than just 2 weeks. Therefore, as explicitly suggested by one of our participants, programs such as SNP REACH should be integrated into classrooms, where short- and long-term effects on all students (including those who are less motivated or knowledgeable) can be studied (see Alcorn et al. (90) for such a program that is being piloted in the United Kingdom). Similarly, all camp counselors were passionate about neurodiversity and highly motivated to support campers’ learning. Therefore, the transferability of our findings to other settings is potentially limited, as we speculate that SNP REACH will result in more optimal outcomes when instructors and camp leaders are carefully selected, and a significant proportion of campers are neurodiverse and interested in neurodiversity.

Finally, all of our data collection tools assessed explicit stigma and attitudes. Research has shown that implicit attitudes toward disability (91) are more difficult to change. Future research on programs such as SNP REACH should therefore include measures of implicit stigma, such as the implicit attitude test (92) in order to tailor such programs to target less overt demonstrations of prejudice. Future iterations of this research could also employ a waitlist-control group, such that campers’ pre- and post-camp changes can be compared to a control group who did not yet participate in the camp. It would also be helpful to understand how the effects of in-person SNP REACH might differ than virtual-delivery (as was the case in the current study).




Conclusion

In conclusion, using UDL and DT as a framework for teaching adolescents about neurodiversity appeared to be effective at improving understanding and attitudes. While stigma toward and knowledge of autism shifted more on quantitative measures than dyslexia (and to some extent ADHD), qualitative findings suggest that participants felt the camp affected their perspectives toward neurodiversity in general, specifically with regard to being less judgmental and, for neurodivergent campers, being more self-accepting. Future research must assess the long-term outcomes of such programs and find novel ways of recruiting a wider variety of participants.



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 humans were approved by the Stanford University Institutional Review Board. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.



Author contributions

RS and LF both designed the study. RS collected and analyzed the data and drafted the manuscript. LF supervised the study, provided feedback on analyzes, and edited the manuscript. All authors contributed to the article and approved the submitted version.



Funding

Internal funding from Stanford Neurodiversity Project in the Department of Psychiatry and Behavioral Sciences at Stanford University was used to fund this study.



Acknowledgments

The authors would like to acknowledge the research participants, all of the SNP REACH campers and their families, and all of those involved in the camp, including camp coordinators, camp leaders, and speakers.



Conflict of interest

RS and LF were compensated for serving as either camp counselor or director of the Stanford Neurodiversity Project – Research, Education, and Advocacy Camp for High Schoolers (SNP-REACH). LF is also an Associate Editor of Frontiers in Psychiatry.



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.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1250895/full#supplementary-material



References

 1. Singer, J. Neurodiversity: The birth of an idea. Sydney: University of Technology (1998).

 2. Dwyer, P. The neurodiversity approach (es): what are they and what do they mean for researchers? Hum Dev. (2022) 66:73–92. doi: 10.1159/000523723 

 3. Walker, N. (2014). Neurodiversity: Some basic terms and definitions. Available at: https://neurocosmopolitanism.com/neurodiversity-some-basic-terms-definitions/ (Accessed July 28, 2021).

 4. Marks, D. Models of disability. Disabil Rehabil. (1997) 19:85–91. doi: 10.3109/09638289709166831

 5. Bailin, A. (2019). Scientific American blog network. Clearing up some misconceptions about neurodiversity. Available at: https://blogs.scientificamerican.com/observations/clearing-up-some-misconceptions-about-neurodiversity/ (Accessed Jul 7, 2021).

 6. Den Houting, J. Neurodiversity: an insider’s perspective. Autism. (2018) 23:271–3. doi: 10.1177/1362361318820762

 7. Robertson, SM (2009). Neurodiversity, quality of life, and autistic adults: shifting research and professional focuses onto real-life challenges. Disability Studies Quarterly. Available at: http://dsq-sds.org/article/view/1069 (Accessed Nov 20, 2019).

 8. Ballou, EP. (2018). Thinking Person’s guide to autism. What the neurodiversity movement does–And Doesn’t–Offer. Available at: http://www.thinkingautismguide.com/2018/02/what-neurodiversity-movement-doesand.html (Accessed Jul 30, 2021).

 9. Crow, L. (1996). Including all of our lives: renewing the social model of disability.

 10. Reindal, SM. A social relational model of disability: a theoretical framework for special needs education? Eur J Spec Needs Educ. (2008) 23:135–46. doi: 10.1080/08856250801947812

 11. Fung, LK. Neurodiversity: From phenomenology to neurobiology and enhancing technologies. Virginia, US: American Psychiatric Pub (2021). 332 p.

 12. Armstrong, T. Neurodiversity in the classroom: strength-based strategies to help students with special needs succeed in school and life. ASCD. (2012) 2012:195.

 13. Donaldson, AL, Krejcha, K, and McMillin, A. A strengths-based approach to autism: neurodiversity and partnering with the autism community. Perspect ASHA SIGs. (2017) 2:56–68. doi: 10.1044/persp2.SIG1.56

 14. Masuch, TV, Bea, M, Alm, B, Deibler, P, and Sobanski, E. Internalized stigma, anticipated discrimination and perceived public stigma in adults with ADHD. ADHD Atten Deficit Hyperact Disord. (2019) 11:211–20. doi: 10.1007/s12402-018-0274-9 

 15. Botha, M, Dibb, B, and Frost, DM. “Autism is me”: an investigation of how autistic individuals make sense of autism and stigma. Disabil Soc. (2022) 37:427–53. doi: 10.1080/09687599.2020.1822782

 16. Shifrer, D. Stigma of a label: educational expectations for high school students labeled with learning disabilities. J Health Soc Behav. (2013) 54:462–80. doi: 10.1177/0022146513503346

 17. Link, BG, and Phelan, JC. Conceptualizing Stigma. Annu Rev Sociol. (2001) 27:363–85. doi: 10.1146/annurev.soc.27.1.363

 18. Chapman, R, and Carel, H. Neurodiversity, epistemic injustice, and the good human life. J Soc Philos. (2022) 53:614–31. doi: 10.1111/josp.12456

 19. Cage, E, Di Monaco, J, and Newell, V. Experiences of autism acceptance and mental health in autistic adults. J Autism Dev Disord. (2018) 48:473–84. doi: 10.1007/s10803-017-3342-7 

 20. Kapp, SK, Steward, R, Crane, L, Elliott, D, Elphick, C, Pellicano, E , et al. ‘People should be allowed to do what they like’: autistic adults’ views and experiences of stimming. Autism. (2019) 23:1782–92. doi: 10.1177/1362361319829628 

 21. Milton, D, and Sims, T. How is a sense of well-being and belonging constructed in the accounts of autistic adults? Disabil Soc. (2016) 31:520–34. doi: 10.1080/09687599.2016.1186529

 22. Renty, JO, and Roeyers, H. Quality of life in high-functioning adults with autism spectrum disorder: the predictive value of disability and support characteristics. Autism. (2006) 10:511–24. doi: 10.1177/1362361306066604

 23. Crompton, CJ, Hallett, S, Ropar, D, Flynn, E, and Fletcher-Watson, S. “I never realised everybody felt as happy as I do when I am around autistic people”: a thematic analysis of autistic adults’ relationships with autistic and neurotypical friends and family. Autism. (2020) 2020:8976. doi: 10.1177/1362361320908976

 24. Black, MH, Kuzminski, R, Wang, J, Ang, J, Lee, C, Hafidzuddin, S , et al. Experiences of friendships for individuals on the autism Spectrum: A scoping review. Rev J Autism Dev Disord. (2022) 2022:1–26. doi: 10.1007/s40489-022-00332-8

 25. Sosnowy, C, Silverman, C, Shattuck, P, and Garfield, T. Setbacks and successes: how young adults on the autism Spectrum seek friendship. Autism Adulthood. (2019) 1:44–51. doi: 10.1089/aut.2018.0009 

 26. Ochs, E, Kremer-Sadlik, T, Solomon, O, and Sirota, KG. Inclusion as social practice: views of children with autism. Soc Dev. (2001) 10:399–419. doi: 10.1111/1467-9507.00172

 27. Forrest, DL, Kroeger, RA, and Stroope, S. Autism Spectrum disorder symptoms and bullying victimization among children with autism in the United States. J Autism Dev Disord. (2020) 50:560–71. doi: 10.1007/s10803-019-04282-9 

 28. Singh, I, Kendall, T, Taylor, C, Mears, A, Hollis, C, Batty, M , et al. Young People’s experience of ADHD and stimulant medication: a qualitative study for the NICE guideline Ilina Singh et al. young People’s experience of ADHD and stimulant medication. Child Adolesc Ment Health. (2010) 15:186–92. doi: 10.1111/j.1475-3588.2010.00565.x 

 29. Hoza, B, Mrug, S, Gerdes, A, Hinshaw, S, Bukowski, W, Gold, J , et al. What aspects of peer relationships are impaired in children with attention-deficit/hyperactivity disorder? J Consult Clin Psychol. (2005) 73:411–23. doi: 10.1037/0022-006X.73.3.411 

 30. Al-Yagon, M, and Margalit, M. Social cognition of children and adolescents with learning disabilities In: HL Swanson, KR Harris, and S Graham, editors. Handbook of learning disabilities. New York: Guilford Press (2013)

 31. Livingston, JD, and Boyd, JE. Correlates and consequences of internalized stigma for people living with mental illness: a systematic review and meta-analysis. Soc Sci Med. (2010) 71:2150–61. doi: 10.1016/j.socscimed.2010.09.030 

 32. Willoughby, D, and Evans, MA. Self-processes of acceptance, compassion, and regulation of learning in university students with learning disabilities and/or ADHD. Learn Disabil Res Pract. (2019) 34:175–84. doi: 10.1111/ldrp.12209

 33. Cai, RY, Gibbs, V, Love, A, Robinson, A, Fung, L, and Brown, L. “Self-compassion changed my life”: the self-compassion experiences of autistic and non-autistic adults and its relationship with mental health and psychological wellbeing. J Autism Dev Disord. (2023) 53:1066–81. doi: 10.1007/s10803-022-05668-y 

 34. Sutton, BM, Webster, AA, and Westerveld, MF. A systematic review of school-based interventions targeting social communication behaviors for students with autism. Autism. (2019) 23:274–86. doi: 10.1177/1362361317753564

 35. Whalon, KJ, Conroy, MA, Martinez, JR, and Werch, BL. School-based peer-related social competence interventions for children with autism Spectrum disorder: a Meta-analysis and descriptive review of single case research design studies. J Autism Dev Disord. (2015) 45:1513–31. doi: 10.1007/s10803-015-2373-1 

 36. Garrote, A, Sermier Dessemontet, R, and Moser, OE. Facilitating the social participation of pupils with special educational needs in mainstream schools: a review of school-based interventions. Educ Res Rev. (2017) 20:12–23. doi: 10.1016/j.edurev.2016.11.001

 37. Cook, J, Hull, L, Crane, L, and Mandy, W. Camouflaging in autism: a systematic review. Clin Psychol Rev. (2021) 89:102080. doi: 10.1016/j.cpr.2021.102080 

 38. Hull, L, Petrides, KV, Allison, C, Smith, P, Baron-Cohen, S, Lai, MC , et al. “Putting on my best Normal”: social camouflaging in adults with autism Spectrum conditions. J Autism Dev Disord. (2017) 47:2519–34. doi: 10.1007/s10803-017-3166-5 

 39. Bargiela, S, Steward, R, and Mandy, W. The experiences of late-diagnosed women with autism Spectrum conditions: an investigation of the female autism phenotype. J Autism Dev Disord. (2016) 46:3281–94. doi: 10.1007/s10803-016-2872-8 

 40. Cage, E, and Troxell-Whitman, Z. Understanding the reasons, contexts and costs of camouflaging for autistic adults. J Autism Dev Disord. (2019) 49:1899–911. doi: 10.1007/s10803-018-03878-x 

 41. Hammond, TL. Tiffy's "BIG" book of ABA+ race, intersectionality, parenthood, compliance, community, etc…. Fidgets and fries. Available at: https://www.fidgetsandfries.co/.

 42. Milton, DE. On the ontological status of autism: the ‘double empathy problem.’. Disabil Soc. (2012) 2012:8. doi: 10.1080/09687599.2012.710008

 43. Dillenburger, K, Jordan, JA, McKerr, L, Lloyd, K, and Schubotz, D. Autism awareness in children and young people: surveys of two populations. J Intellect Disabil Res. (2017) 61:766–77.

 44. Campbell, JM, Caldwell, EA, Railey, KS, Lochner, O, Jacob, R, and Kerwin, S. Educating students about autism spectrum disorder using the kit for kids curriculum: effects on knowledge and attitudes. Sch Psychol Rev. (2019) 48:145–56.

 45. John, RP, Knott, FJ, and Harvey, KN. Myths about autism: An exploratory study using focus groups. Autism. (2018) 22:845–54.

 46. Gillespie-Lynch, K, Brooks, PJ, Someki, F, Obeid, R, Shane-Simpson, C, Kapp, SK , et al. Changing college students’ conceptions of autism: an online training to increase knowledge and decrease stigma. J Autism Dev Disord. (2015) 45:2553–66. doi: 10.1007/s10803-015-2422-9 

 47. Campbell, JM, and Barger, BD. Peers’ knowledge about and attitudes towards students with autism Spectrum disorders In: VB Patel, VR Preedy, and CR Martin, editors. Comprehensive guide to autism. New York: Springer (2014). 247–61.

 48. Campbell, JM, Morton, JF, Roulston, K, and Barger, BD. A descriptive analysis of middle school students’ conceptions of autism. J Dev Phys Disabil. (2011) 23:377–97. doi: 10.1007/s10882-011-9234-4

 49. Moldavsky, M, and Sayal, K. Knowledge and attitudes about attention-deficit/hyperactivity disorder (ADHD) and its treatment: the views of children, adolescents, parents, teachers and healthcare professionals. Curr Psychiatry Rep. (2013) 15:377. doi: 10.1007/s11920-013-0377-0 

 50. Birnschein, AM, Paisley, CA, and Tomeny, TS. Enhancing social interactions for youth with autism spectrum disorder through training programs for typically developing peers: a systematic review. Res Autism Spectr Disord. (2021) 84:101784. doi: 10.1016/j.rasd.2021.101784

 51. Cremin, K, Healy, O, Spirtos, M, and Quinn, S. Autism awareness interventions for children and adolescents: a scoping review. J Dev Phys Disabil. (2021) 33:27–50. doi: 10.1007/s10882-020-09741-1

 52. Morris, S, O’Reilly, G, and Nayyar, J. Classroom-based peer interventions targeting autism ignorance, prejudice and/or discrimination: a systematic PRISMA review. Int J Incl Educ. (2021) 1–45.

 53. Swaim, KF, and Morgan, SB. Children’s attitudes and behavioral intentions toward a peer with autistic behaviors: Does a brief educational intervention have an effect? J Autism Dev Disord. (2001) 31:195–205.

 54. Reiter, S, and Vitani, T. Inclusion of pupils with autism: the effect of an intervention program on the regular pupils’ burnout, attitudes and quality of mediation. Autism. (2007) 11:321–33. doi: 10.1177/1362361307078130 

 55. Siperstein, GN. Instruments for measuring children's attitudes toward the handicapped. Boston, MA: University of Massachusetts (1980).

 56. Allport, GW. The nature of prejudice. Reading, MA: Addison-Wesley (1954).

 57. Pettigrew, TF, and Tropp, LR. How does intergroup contact reduce prejudice? Meta-analytic tests of three mediators. Eur J Soc Psychol. (2008) 38:922–34. doi: 10.1002/ejsp.504

 58. Rademaker, F, de Boer, A, Kupers, E, and Minnaert, A. Applying the contact theory in inclusive education: a systematic review on the impact of contact and information on the social participation of students with disabilities. Front Educ. (2020) 5:414. doi: 10.3389/feduc.2020.602414

 59. Kart, A, and Kart, M. Academic and social effects of inclusion on students without disabilities: a review of the literature. Educ Sci. (2021) 11:16. doi: 10.3390/educsci11010016

 60. Lindsay, S, and Edwards, A. A systematic review of disability awareness interventions for children and youth. Disabil Rehabil. (2013) 35:623–46. doi: 10.3109/09638288.2012.702850

 61. Shogren, KA, Gross, JMS, Forber-Pratt, AJ, Francis, GL, Satter, AL, Blue-Banning, M , et al. The perspectives of students with and without disabilities on inclusive schools. Res Pract Pers Sev Disabil. (2015) 40:243–60. doi: 10.1177/1540796915583493

 62. Scheil, KA, Bowers-Campbell, J, and Campbell, JM. An initial investigation of the kit for kids peer educational program. J Dev Phys Disabil. (2017) 29:643–62. doi: 10.1007/s10882-017-9540-6

 63. Fletcher-Watson, S. (2018). Is early autism intervention compatible with neurodiversity? DART. Available at: https://dart.ed.ac.uk/intervention-neurodiversity/ (Accessed Apr 23, 2020).

 64. Schuck, RK, Tagavi, DM, Baiden, KMP, Dwyer, P, Williams, ZJ, Osuna, A , et al. Neurodiversity and autism intervention: reconciling perspectives through a naturalistic developmental behavioral intervention framework. J Autism Dev Disord. (2022) 52:4625–45. doi: 10.1007/s10803-021-05316-x 

 65. Sussman, S. Commentary: addiction, stigma, and neurodiversity. Eval Health Prof. (2021) 44:186–91. doi: 10.1177/01632787211012036 

 66. Kim, SY, and Gillespie-Lynch, K. Do autistic People’s support needs and non-autistic People’s support for the neurodiversity movement contribute to heightened autism stigma in South Korea vs. the US? J Autism Dev Disord. (2022) 53:4199–213. doi: 10.1007/s10803-022-05739-0

 67. Griffin, E, and Pollak, D. Student experiences of neurodiversity in higher education: insights from the BRAINHE project. Dyslexia. (2009) 15:23–41. doi: 10.1002/dys.383 

 68. Bogardus, ES. A social distance scale. Sociol Soc Res. (1933) 17:265–71.

 69. Someki, F, Torii, M, Brooks, PJ, Koeda, T, and Gillespie-Lynch, K. Stigma associated with autism among college students in Japan and the United States: an online training study. Res Dev Disabil. (2018) 76:88–98. doi: 10.1016/j.ridd.2018.02.016

 70. Gillespie-Lynch, K, Bisson, JB, Saade, S, Obeid, R, Kofner, B, Harrison, AJ , et al. If you want to develop an effective autism training, ask autistic students to help you. Autism. (2021) 2021:41006

 71. Hamraie, A. Building access: Universal design and the politics of disability. Chicago: U of Minnesota Press (2017). 443 p.

 72. Meyer, A, Rose, DH, and Gordon, DT. Universal design for learning: Theory and practice. Wakefield, MA: CAST Professional Publishing (2014).

 73. Waisman, T, Williams, ZJ, Cage, E, Santhanam, SP, Magiati, I, Dwyer, P , et al. Learning from the experts: evaluating a participatory autism and universal design training for university educators. Autism. (2023) 27:356–70. doi: 10.1177/13623613221097207 

 74. Lambert, R, Imm, K, Schuck, R, Choi, S, and McNiff, A. “UDL is the what, design thinking is the how”: designing for differentiation in mathematics. Math Teach Educ Dev. (2021) 23:54–77.

 75. Lambert, R, McNiff, A, Schuck, R, Imm, K, and Zimmerman, S. “UDL is a way of thinking”; theorizing UDL teacher knowledge, beliefs, and practices. Front Educ. (2023) 8:293. doi: 10.3389/feduc.2023.1145293

 76. Mulholland, S. ADHD-specific knowledge and attitudes of teachers (ASKAT): development and validation of a new research instrument. Int J Educ Res. (2016) 77:109–16. doi: 10.1016/j.ijer.2016.03.010

 77. Gonzalez, M. Dyslexia knowledge, perceived preparedness, and professional development needs of in-service educators. Ann Dyslexia. (2021) 71:547–67. doi: 10.1007/s11881-021-00235-z 

 78. Braun, V, and Clarke, V. Using thematic analysis in psychology. Qual Res Psychol. (2006) 3:77–101. doi: 10.1191/1478088706qp063oa

 79. Braun, V, and Clarke, V. Reflecting on reflexive thematic analysis. Qual Res Sport Exerc Health. (2019) 11:589–97. doi: 10.1080/2159676X.2019.1628806

 80. Miles, MB, Huberman, MA, and Saldana, J. Qualitative data analysis: A methods sourcebook. Thousand Oaks, CA: SAGE Publications (2018).

 81. Pripas-Kapit, S. Historicizing Jim Sinclair’s “Don’t mourn for us”: a cultural and intellectual history of neurodiversity’s first manifesto In: SK Kapp, editor. Autistic community and the neurodiversity movement: Stories from the frontline. London, UK: Palgrave Macmillan (2020). 23–39.

 82. Silberman, S. Neurotribes: The legacy of autism and the future of neurodiversity. London, UK: Penguin (2015). 546 p.

 83. Gernsbacher, MA. Editorial perspective: the use of person-first language in scholarly writing may accentuate stigma. J Child Psychol Psychiatry. (2017) 58:859–61. doi: 10.1111/jcpp.12706 

 84. Werner, S, and Shulman, C. Does type of disability make a difference in affiliate stigma among family caregivers of individuals with autism, intellectual disability or physical disability? J Intellect Disabil Res. (2015) 59:272–83. doi: 10.1111/jir.12136

 85. Armstrong, M, Morris, C, Abraham, C, and Tarrant, M. Interventions utilising contact with people with disabilities to improve children’s attitudes towards disability: a systematic review and meta-analysis. Disabil Health J. (2017) 10:11–22. doi: 10.1016/j.dhjo.2016.10.003 

 86. Schwab, S. The impact of contact on students’ attitudes towards peers with disabilities. Res Dev Disabil. (2017) 62:160–5. doi: 10.1016/j.ridd.2017.01.015

 87. Jones, DR, Morrison, KE, DeBrabander, KM, Ackerman, RA, Pinkham, AE, and Sasson, NJ. Greater social interest between autistic and non-autistic conversation partners following autism acceptance training for non-autistic people. Front Psychol. (2021) 12:147. doi: 10.3389/fpsyg.2021.739147 

 88. Nario-Redmond, MR, Noel, JG, and Fern, E. Redefining disability, re-imagining the self: disability identification predicts self-esteem and strategic responses to stigma. Self Identity. (2013) 12:468–88. doi: 10.1080/15298868.2012.681118

 89. Miller, D, Rees, J, and Pearson, A. “Masking is life”: experiences of masking in autistic and nonautistic adults. Autism Adulthood. (2021) 3:330–8. doi: 10.1089/aut.2020.0083 

 90. Alcorn, AM, McGeown, S, Mandy, W, Aitken, D, Murray, F, Peacock, LJJ , et al. A mixed-methods evaluation of the learning about neurodiversity at school (LEANS) Programme: teaching neurodiversity concepts in mainstream primary schools. International Society for Autism Research Annual Meeting, Stockholm, Sweden. (2023).

 91. Jones, DR, DeBrabander, KM, and Sasson, NJ. Effects of autism acceptance training on explicit and implicit biases toward autism. Autism. (2021) 25:1246–61. doi: 10.1177/1362361320984896 

 92. Greenwald, AG, McGhee, DE, and Schwartz, JLK. Measuring individual differences in implicit cognition: the implicit association test. J Pers Soc Psychol. (1998) 74:1464–80. doi: 10.1037/0022-3514.74.6.1464



OPS/images/fpsyt-14-1250895-t002.jpg
9:10-10:30 AM

10:40-
11:40 AM

1140 AM-
1225PM

1225-1:25PM

125-1:35PM

1:35-2:35PM

Lecture:
neurodiversity in

college

Break

Discussion/activity:
accommodations in

education

Lunch break

Project-based
learning: design

thinking: prototype

Break

Student group work

time

Wrap-up

Delivered by

Camp director

Content Expert
(e.g. adjunct
professor and

social worker)

Camp counselor

Camp counselor

Facilitated by

camp counselors

Camp director

Format
Large group

Large group

Large group
and small
group break-

outs

Large group
and small

‘group break-

outs

Small groups

Large group





OPS/images/fpsyt-14-1250895-t003.jpg
Post-camp mean Test statistic’ Effect siz
Autism SDS (Stigma) -1.67 -184 -2.98% ~080
ADHD $DS (Stigma) -171 -1.86 -122 -033
Dyslexia SDS (Stigma) ~1.80 -1.89 ~1.84 ~049
PAK-M (Autism Knowledge) 116 137 317+ 085
SASK (ADHD Knowledge) 0.69 0.82 287% 077
Dyslexia Knowledge 317 ERE) ~087 -023

“Significant at the p<0.01 level. SDS=Social Distance Scale (measure of stigma). For SDS5, teststatstc i a Z-score; or knowledge scales,test statistic is a t-score, Effectsize for SDS s
calculated by dividing the test statistc by the square root of the number of participants (1 = 14);for knowledge scales, effect size is Cohen' d. All SDS’ and the PAK-M are rated on a scale
from 2 t0 2; the SASK is rated as a0 or 1 and scores indicate average number of answers correctly answereds the dyslexia knowledge scale is scored from 1 to 4. Only data for the 14

participants who completed pre- and post-camp data is displayed here.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		A dual design thinking – universal design approach to catalyze neurodiversity advocacy through collaboration among high-schoolers



		Introduction



		What is neurodiversity?



		Why is understanding neurodiversity important?



		Approaches to reducing stigma and prejudice



		Awareness/acceptance programs



		Direct contact with neurodiverse people



		Interventions designed to promote neurodiversity



		Current study









		Method



		Participants



		Procedure



		Intervention: SNP REACH



		Expert lectures



		Workshops



		Group advocacy project



		Measures



		Open-ended questions



		Social distance scales



		Participatory autism knowledge-measure



		Scale of ADHD-specific knowledge



		Dyslexia knowledge scale



		Interviews



		Data analysis



		Analysis of quantitative data









		Analysis of qualitative data



		Author positionality









		Results



		Quantitative data



		Qualitative data



		Questionnaires



		Interviews



		Increased understanding of neurodiversity



		Increasing empathy and becoming less judgmental



		Creating a neurodiverse community



		More awareness is needed















		Discussion



		Limitations









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		References



















OPS/images/fpsyt-14-1250895-g001.jpg
Introduction to Neurodiversity
Design Thinking (Empathize, Define, Ideate, Prototype. Test)
Universal Design and Universal Design for Learning
Intersectionality, Neurodiversity, and Multiple Identities

Models of Disability
Neurodiversity Community
Neurodiversity in College
Accommodations in Education
Mental Health and Neurodiversity
Neurodiversity and Health
Neurobiology of Neurodiversity






OPS/images/fpsyt-14-1250895-t001.jpg
Neurodiverse  Neurotypical All

campers campers campers
(n=11) (GEE:)] (n=19)

Gender
Female 5 7 2
Male 5 0 5
Non-binary 1 1 2
Diagnosis*
Autism 6 0 6
Dyslexia 3 0 3
ADHD 6 0 6
Dyscalculia 1 0 1
Dysgraphia 1 0 1
Anxiety 2 1 3
Depression 0 1 1
ocp 1 0 1
Neurodiverse
Personal
Contact
Yes 9 5 1
No 1 2 3
Unsure 1 1 2
Average Age 1611 1588 1600

Self-reported diagnosis (participants could choose from st of potential developmental
isability and mental health diagnoses or write-in something else).






OPS/images/cover.jpg
’ frontiers | Frontiers in Psychiatry

A dual design thinking — universal
design approach to catalyze
neurodiversity advocacy through
collaboration among
high-schoolers












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry






