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Some students with autism spectrum disorder and other learning differences may have superior visual acuity, increased attentional focus, and logical thinking abilities, lending to an affinity for science, technology, engineering, and mathematics (STEM) fields. At the same time, economists report that, the United States will experience a 28.2% increase in STEM-related jobs between 2014 and 2024. Although students with disabilities (SWD) can help to fill those positions, 85% of SWD graduates are either underemployed or unemployed as they enter young adulthood. Thus, there is a need to develop, evaluate, and report outcomes of STEM preparation programs specifically tailored to SWD. This mixed-methods study was designed to develop an evaluation procedure to measure a STEM school’s program for SWD and to analyze the first two years of data to help shape the evaluation process. A comprehensive evaluation model of STEM education for children with learning differences was developed and tested. Implications for practice and future research are discussed.
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INTRODUCTION
In the United States, more than 156 million jobs are available, with projections of 0.7% annual increases in available jobs over the next 10 years (U.S. Department of Labor, Bureau of Labor Statistics, 2017a). Further, 15% of the U.S. workforce is in computer, engineering, and science careers; these and other STEM-related fields comprise the top 30 occupations expected to grow the fastest by 2026 (U.S. Department of Labor, Bureau of Labor Statistics, 2017b; U.S. Department of Labor, Bureau of Labor Statistics, 2018). This progressive increase in job opportunities, coupled with the evolution of technology, is creating higher demands for diversity of thought, experience, perspective, and background in the labor market.
When considering diversity of thought, researchers have attempted to identify potential skill sets or common characteristics of individuals with autism spectrum disorder (ASD) and related learning differences such as specific learning disabilities, mental health disorders impacting learning (i.e., emotional disturbance), and other health impairment (e.g., attention deficit hyperactivity disorder). To better understand how a STEM-based educational model may influence and support the employment of youth with identified disabilities in STEM fields, investigators sought to develop an evaluation procedure to measure the impact of such a model on STEM-related outcomes.
Disability and Employment
The Individuals with Disabilities Education Act (IDEA) (P. L. 101–476) outlines specific categories of disabilities under which children may be eligible for special education and related services in the school setting. As defined by IDEA, a child with a disability may qualify under the following categories: intellectual disability, hearing impairments, speech or language impairments, visual impairments, emotional disturbance, orthopedic impairments, autism, traumatic brain injury, other health impairments, or specific learning disabilities; and due to this disability the student requires special education and related services to access their education.
In this study, particular attention is paid to ASD (as defined by IDEA) as the school program was specifically designed for the skills and deficits associated with the diagnosis, there is an increased need for attention regarding this population, and the majority of the student population had an ASD or related diagnosis identified in the school setting. Autism is formally categorized as a neurodevelopmental disability under Autism Spectrum Disorders (ASD) in the most recent edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM) (American Psychiatric Association, 2013). The challenges that individuals with autism experience are well documented. They include challenges with social skills, both verbal and nonverbal communication struggles, restrictive interests, repetitive behaviors, the need for sameness and routine, and difficulty understanding others’ intentions or emotions. People with autism may demonstrate rigid thinking and process information in exact, less flexible terms. The degree to which these characteristics are present varies by individual and can manifest in a range of ways (Masi et al., 2017).
With recent studies demonstrating an increase in the classification of autism, it is estimated that 50,000 young adults with autism will soon be transitioning out of K-12 school services and into adult life (Baio et al., 2018). Over the next 10 years, close to half-million people with autism will reach adulthood; this generational cohort is referred to as Generation A (Hurley-Hanson et al., 2020). The estimated cost of supporting and servicing this population has exceeded $268 billion in the US and is expected to reach $461 billion by 2025 (Leigh and Du, 2015). Parents of children with autism report high expenses and costs of care that only increase when students reach adulthood and are faced with unemployment. Despite individuals with autism possessing the capacity and desire to pursue employment, approximately 80% are unemployed (Hendricks, 2010; National Autistic Society, 2019). As a result, adults with autism often report lower levels of life quality, financial outcomes, and daytime activities (Taylor and Seltzer, 2011). Employment is recognized as a crucial milestone in adulthood that is critical to enhancing one’s self-concept, persistence, and adaptability (Zikic and Hall, 2011); additionally, it provides access to life essentials and socialization.
Education and Employment in STEM
Projected growth for STEM related jobs between 2014 and 2024 is 28.2%, compared to 6.5% for all occupations (Fayer et al., 2017). Although students with disabilities (SWD) can help to fill these positions, 85% of SWD graduates are either underemployed or unemployed as they enter young adulthood. This disconnection between ability and success results in lost opportunities for these individuals, who, notably, are an untapped resource for the nation. We need a process to connect the skills of these individuals with future job opportunities. A clear path forward is through STEM education with a particular focus on enhancing and measuring the learning of students with disabilities.
According to the President’s Council of Advisors on Science and Technology (PCAST, 2010), STEM education is a major factor in solving global challenges in the areas of energy, health, environmental protection, and national security. STEM education allows for the development of a more capable and flexible workforce that is able to compete in a global market. In its 2010 executive report, PCAST called for the creation of at least a thousand STEM-focused high schools, middle schools, and elementary schools over the next decade, particularly in historically underserved and minority communities.
Although only 5% of jobs required specialized knowledge at the beginning of the 20th century, over 70% did so by 2009 (Mansilla and Jackson, 2011). Further, due to the rapidly developing global economy and the resulting changes in the workplace, the competitiveness of the United States depends on the country’s cultivation of citizens who enter the labor force with well-developed STEM abilities and skills (Alper, 2016). In the development of a highly skilled and adaptable workforce, STEM academies or high schools provide extended time for students to further their expertize. More than ever, there is a need to develop students’ “21st-Century skill or competencies” such as communication, collaboration, innovative thinking, and creativity (Larson and Miller, 2011), and the educational experience needs to be adapted accordingly.
21st Century Competencies in STEM Education and Employment
The term 21st Century skills or competencies has various meanings to different professionals, and descriptions of these skills are not consistent across the literature. There are also significant challenges in assessing outcomes related to these skills, as they are not easily measured using traditional academic assessments. Soland et al. (2013) identify and categorize a broad range of competencies and related assessment approaches that illustrate vital skills required now and in the future. Soland et al. (2013) outline broad categories defined by the National Research Council and related organizations with expertize in these competencies. The broad categories include: (a) Cognitive competencies, (b) Interpersonal competencies, and (c) Intrapersonal competencies. The cognitive category typically includes mastery of critical academic content, across various disciplines and may also include critical thinking and creativity. The interpersonal category includes the skills that students need in order to connect to and relate to other people. These competencies require a foundation of basic communication and collaboration. The intrapersonal category includes the competencies that involve the individual’s attitudes and behaviors that influences their ability to problem solve in everyday life across settings (e.g., school, work, community).
Individuals With Autism and Related Disorders Pursuing STEM
Little documentation exists regarding the unique abilities and perspectives that employees with ASD can offer a marketplace in need of skilled workers. However, traits commonly seen as strengths in individuals with autism are related to visual acuity, more deliberative decision making, increased attentional focus, logical thinking, an affinity for technology, and professional and occupational interests in STEM fields (Crespi, 2016). STEM fields, in particular, present a growing need for a skilled workforce in these areas, potentially giving individuals with autism an ideal fit for this sector of the labor market (U.S. Department of Labor, 2020a). However, despite these unique skills, effectively transitioning into the workforce can be challenging and often results in unfavorable outcomes.
Individuals with disabilities are marginalized in the workforce and only 21% report being gainfully employed (U.S. Bureau of Labor Statistics, 2018). Individuals with disabilities have comprised as little as 7% of the workforce in select STEM disciplines and face unprecedented barriers, along with women and minority ethnic and racial groups (National Science Foundation, 2017). Additionally, teachers of STEM topics often struggle to disseminate and facilitate instruction in an inclusive manner for individuals with disabilities (Lee, 2011). Despite emerging practices encouraging the development of STEM skills for individuals with disabilities, their journey remains long and arduous (Bellman et al., 2018; Schreffler et al., 2019).
No exception is provided to individuals with autism in their career pathways as their distinct needs and skills are often viewed as shortcomings. This is evident in a national sample representing individuals with autism in special education that found only 32% of individuals with autism were enrolled in 2- or 4-year colleges (Wei et al., 2013). Conclusions from this study found that among 11 disability categories, young adults with autism were least likely to enroll in college, the only exception being individuals with intellectual disabilities. Despite clear disproportionality in college settings, it is recognized that a relatively higher percentage of individuals with autism elect to pursue select STEM majors compared to other disability classifications and the general population (Wei et al., 2017).
Unfortunately, even once a job is obtained, maintaining employment is challenging for individuals with autism. Difficulties with interpersonal skills and interpreting workplace dynamics may lead to increased stress or conflicts (Richards, 2012; Hayward et al., 2018). Research has shown that individuals, a majority being males, who had fewer traits of autism, less maladaptive behaviors, and were not diagnosed with comorbid intellectual or cognitive deficits, were more prone to positive vocational outcomes (Eaves and Ho, 2008; Taylor and Seltzer, 2011). Due to these concerns, we are compelled to begin understanding school-based STEM further encourage positive outcomes for individuals with disabilities, particularly ASD and related disorders, pursuing STEM.
A Theoretical Framework for STEM Education and Students with Disabilities
A large body of research has indicated that teachers struggle to facilitate inclusive STEM classrooms and may require additional training and skills to increase access and learning for students with disabilities (Bargerhuff et al., 2010; Lee, 2011; Rule et al., 2009). This population of students is underrepresented in traditional designs for instruction.
As students with disabilities would significantly benefit from entering the STEM fields, have unique skills to offer, and tend to struggle more than their peers in STEM disciplines various interventions and instructional approaches have been developed and evaluated to improve outcomes in each of the STEM disciplines (Hwang and Taylor, 2016).
In recent years, researchers and educators have focused on understanding and designing STEM instruction around the needs of students with disabilities. Basham and Marino (2013) identify Universal Design for Learning (UDL) as an appropriate framework to implement STEM education for students with disabilities. Originally, universal design was developed in the field of architecture to encourage product designs to support an environment more accessible to all people. Since, UD has grown to be present in a variety of disciplines in education, including instruction and learning (Schreffler et al., 2019). Universal design promotes consideration being given to an individual’s ability or skill level, learning style or preference, age, gender, sexual orientation, culture, and disabilities (Burgstahler, 2017). Universal design for learning includes 3 critical factors include providing multiple means of (1) engagement, (2) representation, and (3) action and expression (Center for Applied Special Technology, 2018). These principals represent the why, what, and how of learning, respectively, and are intended to support learners that are purposeful and motivated; resourceful and knowledgeable; as well as strategic and goal-directed (CAST, n.d.b). General guidelines for integrating UDL into teaching and learning have been developed by the Center for Applied Special Technology (CAST). These aspects of learning are essential assets for increasing access of STEM curriculum for students with disabilities (Schreffler et al., 2019).
STEM education can be viewed as an interdisciplinary approach which requires active collaboration across disciplines inside and outside of STEM subject areas. For example, researchers have suggested embedding content literacy and reading into STEM instruction (Israel et al. (2013); Kennedy and Wexler (2013). Other suggest that teaching mathematics and sciences are complementary and a co-teaching method across subjects improves STEM instruction outcomes (Moorehead and Grillo, 2013). Hwang and Taylor (2016) suggest that by integrating the arts in STEM education, students with disabilities are more likely to be successful. Their STEM education framework focuses on teaching problem-solving skills within science contexts; generalizing problem-solving skills when engaging in hands-on classroom activities, including art and music components into a lesson to increase student motivation, promoting varied use of technology when necessary, and maintaining a focus on real world connections.
STEM Programs for Students with Disabilities
There are limited studies in regard to SWD and STEM-related programs. One of the few is a qualitative case study at a single STEM high school, whereby teachers reported that significant modification and accommodation of the academic content, cooperative class group work, and overall social expectations and environment of the school presented significant challenges for SWD (Bargerhuff, 2013). Although this study is a step in the right direction, more research is needed. Due to the limited information on STEM programs that are tailored to individuals with disabilities, the focus of this study is on developing an evaluation process of student outcomes (e.g., skill acquisition, participant experiences, post-graduation success) related to tailored STEM programming. In addition, early outcome data will be used to adjust the originally designed evaluation procedure.
The purpose of the STEM academy that is the focus of this study is to cultivate the particular learning differences of SWD in STEM and to prepare students to succeed in an evolving job market. The curriculum infuses social skills with 21st-century skills (e.g., collaboration, communication, critical thinking, creativity, innovation, transfer of knowledge, global awareness, peer support) into a project-based STEM program. The inclusion of these factors are integrated throughout the day across disciplines, including those outside of what is considered to be STEM fields. Students schedules are developed based on core academic requirements for graduation and college entrance, however, the courses are taught in a manner that is conducive for interdisciplinary STEM learning. In addition, elective classes and extracurricular activities related to STEM fields are encouraged and made available. In both formal and informal learning environments, skills training and “in-the-moment feedback on the core competencies are provided throughout the day. A key tenant of the common core method, project-based learning is an approach to instruction and student work that focuses on student-led investigation into complex problems. The result is publicly shared, student-created projects (Edmunds et al., 2017). Project-based learning evaluations have been used to measure whether students are successfully learning and implementing 21st-century skills and have been found to provide a more holistic picture of student skills than do standardized evaluations alone (Meyer and Wurdinger, 2016).Similar to the strategies posed by Hwang and Taylor (2016), the problem-solving process used within the project-based learning approaches provides a practical foundation for teachers to teach STEM in an integrative manner. The ultimate goal is for students with disabilities to have both the content knowledge and the practical skills to solve complex problems in the real world.
In this study, we describe and analyze an evaluation model for a school dedicated to STEM education for students with varied learning needs. With a place for SWD in the workforce, we need to draw on the 25% of college SWD who have enrolled in undergraduate STEM fields (U.S. Department of Education, 2012). To better understand how well the application of a new educational model is working, we designed this mixed-methods study to with two core research goals (a) to develop an evaluation procedure to measure the key elements of a STEM school’s current program, including 21st Century skill acquisition; post-graduation outcomes, and student/parent/teacher experiences, and to (b) use the first two years of outcome data to enhance the evaluation process.
MATERIALS AND METHODS
Setting
The academy described in this study is located on the west coast of the United States and was created from a pilot project that focused on teaching STEM skills to students with disabilities by a nonprofit organization in 2013. The school is considered a non-public school and is generally funded by local school districts who send their students who have not made academic progress in the district schools. Students may attend if their parents privately pay for the services, however, this is relatively uncommon (<1% of those enrolled). The program combines 21st-century skills and a project-based learning approach within a STEM curriculum for students with high-functioning ASD, ADHD, and other social and learning differences. “High Functioning” Autism Spectrum Disorder (HFASD). is sometimes used to provide a brief descriptor of a particular group of individuals with ASD (i.e., those with average to above-average cognitive skills). However, the term HFASD can be problematic, as the term suggests those with average or above cognitive skills perform well in other functional areas, while the evidence indicates this is a poor predictor of functional skills (Alvares, et al., 2020) To ameliorate some of these concerns, while still maintaining a “short descriptor”, school personnel use example behaviors based on the Diagnostic and Statistical Manual of mental disorders, 5th edition to determine inclusion. Specifically, for the purposes of this study, a person with HFASD is defined as someone who has identified themselves as having Autism, Asperger’s, or HFASD has approximately average intellectual ability (when compared to peers) but may have marked difficulties in social interactions, including communication. The student may have difficulty initiating or responding to social interactions, or may not seem interested in interacting with peers or teachers. The person may be able to have a conversation when necessary, but may have difficulty keeping the conversation going or knowing how and when to end the conversation. The person may require a structured environment and/or schedule and may not deal well with change. The person may have difficulty with organization and planning.
The academy accepts students from kindergarten through 12th grade (K-12) who have social and learning differences and have achieved a grade of B or better in STEM-related classes or have demonstrated significant skills in a STEM related area. Students accepted must have a positive record review and show potential to benefit from an experiential, hands-on, problem-solving approach to learning. The stated mission of the academy is to connect the particular strengths of students accepted into the program with an innovative and rigorous STEM curriculum that prepares them for future success. As the high school was the most developed of the schools in terms of curriculum and enrollment, this project will focus on the high school.
To create a learning environment that supports students STEM skill development the academy emphasizes several 21st-century skills, including critical thinking, creativity, innovation, transfer of knowledge, global awareness, collaboration, and communication (Larson and Miller, 2011). These skills are taught through project-based instruction in classes such as Algebra, Geometry, Art, U.S. History, English, Biology, and Spanish. Each academic subject is structured around one large project per academic quarter, for which each student is evaluated on his or her demonstration of a given 21st-century skill.
Further, the academy utilizes measures of social-emotional functioning and well-being to evaluate student development in the areas of optimism, persistence, self-control, empathy, and creativity (Furlong et al., 2014). The faculty incorporate these skills in the classroom through project-based learning, feedback, and modeling in addition to academic instruction.
Procedures
This study used a mixed-methods design to allow researchers to consider the complex interactions of variables that exist in program development and to answer comprehensive questions in regard to the initial outcomes of the program. Program evaluation case studies can provide valuable insight regarding the specific program as well as provide an understanding of similar programs (Mills et al., 2010). The present study involved both qualitative and quantitative data to help create an evaluation process that will ultimately lead to an understanding of the successes and drawbacks of the initial implementation of the academy’s unique curriculum.
The program evaluation consisted of four main components: (a) a comprehensive rubric to evaluate the demonstration of 21st-century skill areas; (b) interviews, focus groups, and survey data to assess teacher and student/parent experiences pre- and post-graduation; (c) standardized assessments (Social-Emotional Health Survey [SEHS] and Torrance Tests of Creative Thinking [TTCT]) to determine levels of social-emotional functioning and creativity; and (d) record reviews to further investigate student progress and engagement in the curriculum.
Participants
For the duration of the study, student enrollment fluctuated as students entered and exited throughout the school year. A total of 132 students were included in the present study with the majority (92%) as receiving special education services through an Individualized Education Plan (IEP). The remaining 8% of students were enrolled privately, although they had disabilities their local school district did not agree to fund the school, as they felt they were able to provide adequate services in their schools. Their age ranged from 11- 19 years old, with a mean age of 15. The sample consisted of 73% students who identified as male, 13% who identified as female, and the remaining students identified as “other.” Of the overall student population, 53% qualified for special education under the category of Autism, while 22% had an eligibility of Emotional Disturbance. Other eligibilities included Other Health Impairment (15%) and Specific Learning Disability (2%). The demographic makeup of the student body included students who identified as White (77%), Asian (8%), Hispanic (6%), Black (3%), and two or more races (5%), and each student’s primary language was English.
During the first year of implementation, the academy had eight teachers who taught courses such as Algebra, Geometry, Art, US History, English, Biology, and Spanish. Of the eight teachers, two had previous experience teaching a STEM curriculum, and six had previous experience in working with SWD.
The academy had 11 teachers during the second year of implementation, six of whom had previous experience teaching a STEM curriculum and seven who had previous experience with working with SWD. The demographic composition of teachers included White (46%), Asian (36%), and Hispanic (18%), with the number of years of experience as ranging from 1 year to 25 years, with a mean of 4.7 years.
Overall Framework for Developing Evaluation Procedure
Although there is not one set of agreed-upon competencies that are considered “21st-century skills,” there are many that appear across the extant research. After a comprehensive analysis of the literature, the team developed a list of skills, and then used a consensus process with the staff to decide on which ones the program would be a focus. Using information gathered from scholarly reports, a framework was developed that contained the various competency areas. Competencies were framed within three large categories: cognitive, interpersonal, and intrapersonal, while additional areas were included as subcategories within one of the three main competency areas. Table 1 contains each 21st-century skill area and the tool that was used to measure that specific skill. Due to the inherent overlap of various competency areas and a lack of measurement tools for some areas, a comprehensive rubric was developed, using various 21st-century skills. Additionally, in order to gather a broad understanding of the program impact, we built out an evaluation process that looked at post-graduate outcomes, and student, parent, and teacher experiences.
TABLE 1 | 21st-century skill areas.
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Cognitive competencies included critical thinking, creativity, innovation, and transfer of knowledge.
Critical thinking Critical thinking is perhaps the most widely recognized 21st-century skill. Critical thinking includes the ability to use inductive and deductive reasoning, inferencing, and analysis as well knowing the right questions to ask (Soland et al., 2013). Critical thinking is important in understanding academic content and is correlated with career success.
Creativity Although definitions of creativity tend to be culturally specific, it is usually defined by descriptors such as unusualness, adaptability, and helpfulness. Creativity results in products that are both novel and useful (Plucker et al., 2004) and is typically valued in any field that places significance on entrepreneurship.
Innovation Although creativity and innovation are closely related, innovation refers to acting on creative ideas to create something new (Road Map Project, 2014). It is not just a novel idea or new way of approaching a problem but also the execution of a new way of doing things.
Transfer of knowledge Transfer of knowledge refers to the ability to apply previously learned knowledge in a novel setting. The selection of this skill was based on its inclusion in The Road Map Project’s (2014) publication on skill-building strategies that support school success and the skill’s clear application in the academic setting.
Interpersonal Competencies
Interpersonal competencies included global awareness, communication (oral and written), peer support, and teamwork/collaboration.
Global awareness Many researchers maintain that empathy is the key feature of global awareness, in that a student who feels empathy toward individuals of other cultures is considered globally aware (Bachen et al., 2012). Global awareness implies an ability to recognize how events in one part of the world affect those in other parts of the world (Soland et al., 2013) and is considered an important skill in the changing job market.
Oral/written communication Communication is a broad category that overlaps with several other 21st-century skills. Although communication is difficult to separate from skills such as collaboration and leadership, it is typically included as a 21st-century skill due to its importance in the workplace. Communication, along with collaboration and leadership, is vital to facilitate teamwork and conflict resolution (Pellegrino and Hilton, 2012).
Peer support Much of the extant research indicates that peer support may have a large impact on overall student success. According to Brown and Braun (2013), peer culture is one of the most powerful forces that affects the lives of children and was thus included as a skill in the present study.
Teamwork/collaboration Similar to communication, collaboration is often defined as a group of skills, rather than a single skill, that can be difficult to separate. Collaboration is frequently considered a form of communication that includes competencies related to conflict resolution and negotiation (Pellegrino and Hilton, 2012; Lai et al., 2017).
Intrapersonal Competencies
Intrapersonal competencies include empathy, optimism, persistence, and self-control.
Empathy Although empathy is often considered a subskill of global awareness, it also can be included as an individual skill. Empathy involves perspective-taking of individuals in circumstances different than one’s own (Soland et al., 2013). In the classroom, empathy includes caring and compassion for others, a skill that can greatly affect one’s ability to collaborate and problem solve (Brown and Braun, 2013).
Optimism Optimism is broadly defined as a generalized expectancy that one will experience good outcomes in life (Scheier and Carver, 1985). Optimism tends to correlate with overall social-emotional well-being, school connectedness and success, and even physical health (Boman et al., 2009; Kirschman et al., 2009; You et al., 2014).
Persistence Level of persistence is strongly related to a belief in one’s self (Shechtman et al., 2013) and is represented as such in the SEHS. Persistence, for the purposes of this study, concerns academic persistence (e.g., one’s likelihood to persist through a difficult task/ask for teacher clarification).
Self-control Self-control refers to one’s ability to control his or her behavior and regulate his or her own emotions. Effective self-control has been shown to play a role in reducing alcohol and drug dependency, dropout and nonattendance, and other conduct problems (Zins et al., 2007).
Measures
Various measures were used in the current study to assess student progress in the academy, student development of 21st-century skills, student creative potential and social-emotional functioning abilities, and student, parent, and teacher experiences in the program. Measures included (a) a project-based rubric; (b) standardized assessments; (c) record review; and (d) interviews, focus groups, and survey data.
Project-Based Rubric for 21st-Century Skill Areas
To aid in the development of the academy, a project-based rubric was developed for the academy to help teachers to evaluate student demonstrations of 21st-century skills as well as to establish accurate measures of 21st-century skills in students with disabilities at STEM schools. The rubric was developed by investigators and uses a Likert-type scale for which 1 is the lowest possible score and 4 is the highest. Corresponding to each numbered score is a word whose first letter is found in the STEM acronym. Scores descriptors are presented in Table 2. The rubrics were completed by the classroom teacher after each core classroom project. The rubric with skills descriptions and scoring instructions can be accessed by contacting the first author.
TABLE 2 | Project based rubric for 21st century skills: score descriptors.
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Standardized assessments were used to evaluate students in creativity and social emotional health.
Torrance Tests of Creative Thinking Students were evaluated using the TTCT, which measures the ability to develop and elaborate upon ideas, the number of statistically infrequent ideas, the degree of psychological openness, and humor. An administrator on the leadership team of the school, who was trained to administer this assessment, administered it to the students in small groups. Assessments were sent to the test development company for scoring. The TTCT includes two forms of the test, TTCT-Verbal and TTCT-Figural, that together form a complete battery for measuring creative potential (Kim, 2011).
Although the predictive validity of any measure of creativity or divergent thinking is typically low due to the wide array of domains, the TTCT has one of the largest norming samples and has demonstrated valuable longitudinal data and high predictive validity (Kim, 2006). According to a meta-analysis conducted by Kim (2008), creativity test scores, such as those determined by the TTCT, predict creative achievement better than do IQ test scores. Further, research indicates that the TTCT predicts creative achievement more accurately than do divergent thinking or creative potential measures.
Social Emotional Health Survey The SEHS, a self-report survey based on the co-vitality model (Furlong et al., 2014), was used to assess student social-emotional functioning. Students completed this survey during class time, and was administered by classroom teachers who were provided with an administration script. Assessment data were processed by the survey developer and sent back to the research team. The SEHS has demonstrated strong predictive evidence of student-reported emotional and behavioral problems (You et al., 2014) and their effects on achievement. For the purposes of this evaluation, the survey sought to elicit answers from students regarding their perceptions of peer support, empathy, optimism, persistence, and self-control. The response format for the majority of the questions was based on a Likert-type scale.
Record Review
Attendance records and grade point average (GPA) were used as a measure of student engagement and progress in the program. Deidentified student record data were sent to the research team by a school administrator for analysis and review.
Interviews, Focus Group, and Surveys
Student and teacher interviews, parent surveys, and teacher focus groups were used to assess student and parent overall experiences both pre- and post-graduation. Surveys were sent by school administrators to the parents. The research team, including the principal investigator and two trained graduate research assistants, conducted the interviews and focus group.
Student interviews Brief, semi-structured interviews with randomly selected students were conducted after Years 1 and 2 of implementation of the evaluation process. Questions were designed to elicit insight into student experiences with the academy and included items related to feelings, personal change, and areas for improvement.
Teacher interviews Brief, semi-structured interviews were conducted with randomly selected teachers. Questions were designed to elicit insight into teacher experiences in the STEM program and included items in regard to the culture of the academy among students, teachers, and administrators; the values of STEM education; the drawbacks or issues of STEM education; and the impact of project-based learning for students.
Parent surveys A parent survey was created and administered to parents as a means to gather additional information regarding their child’s background. The survey items related to the reason for enrollment at the academy, previous social skills training programs, previous attendance, extra-curricular involvement, job experience, and goals that the parents have for their child both at the academy and in his or her post-graduate life.
Post-graduation interviews Current and past graduates and, in some cases, their parent or guardian were interviewed by the research team about post-graduation plans and activities and the graduates’ preparedness to take on those plans.
Teacher focus group A focus group that comprised all of the academy teachers was conducted to assess experiences with the current evaluation process and to gather feedback regarding further development of the procedures. Questions included the utility of the rubrics, personal alignment with evaluation procedures, and helpfulness in planning and instruction in 21st-century skill areas for individual students and entire classes. In regard to social-emotional instruction, the focus group included questions regarding the ease of instruction. Finally, teachers were asked to reflect on whether the assessment was accurately measuring what was taught and student outcomes.
RESULTS
The evaluation procedure was develop with the team of researchers and school administrators. It focused on skill development, post-graduation outcomes, as well as the overall experiences of all participants (i.e., parents, students, and teachers). As the present study includes only the first two years of evaluation data, much of the initial data was used to enhance the evaluation procedure, but was not used to make determinations about the outcomes of the academy’s programming.
As discussed, methods of evaluation consisted of (a) a comprehensive project-based rubric; (b) standardized assessments; (c) record reviews; and to measure experiences (outside of skill acquisition) we used (d) interviews, focus groups, and survey data.
Project-Based Rubric
Students were evaluated on their demonstration of 21st-century skills on one to four projects, using the project-based rubric. During Year 1, an overall mean score was calculated for each student after Quarter 3 and again after Quarter 4. Data from the first two quarters of the first year were not collected, as the system of evaluation was not yet developed. During Year 2, an overall mean score was calculated for students after each quarter.
A total mean score was used to calculate progress in the domains of critical thinking, innovation, transfer of knowledge, global awareness, collaboration, and communication during Year 1, while a paired-samples t-test was conducted to evaluate the change in total mean scores from the first and second quarters. The data indicate a statistically significant increase in the project-based rubric scores from Time 1 (M = 13.26, SD = 3.44) to Time 2 (M = 14.50, SD = 3.47), t(50) = -2.51, p < .01 (two-tailed). The mean increase in scores was 1.24 with a 95% confidence interval that ranged from 2.2 to 0.24. These preliminary data indicate an increase in overall demonstration of 21st-century skills from Quarter 3 to Quarter 4.
Total mean score was again used for Year 2 to calculate progress in the domains of critical thinking, innovation, transfer of knowledge, global awareness, collaboration, and communication. During Year 2 of the study, however, there were not enough students with scores in each quarter to conduct a paired-samples t-test or to evaluate changes in mean scores, with just eight students with scores in Quarters 1 and 4, and 19 students with scores in Quarters 3 and 4. The results of rubric indicated that after the end of the first year students saw an increase but at end of second year we didn’t have enough data to evaluate.
Standardized Assessments
Torrance Tests of Creative Thinking
Students’ scores for the Creativity Index of the TTCT were recorded, as the measure’s creators noted that this value serves as an overall indicator of creative potential. This standard score value is developed through pooling the creative strength ratings and the average standard score from the profile.
In Year 1, of the 64 students who completed the TTCT, 57.8% had scores that fell within the average range (85–115) on a normal distribution. Of the students, 14% had scores that fell within the below-average range, while 28.1% had scores that fell within the above-average range. The mean score for the group was 102.73 (average).
In Year 2, of the 69 students who completed the TTCT, 49.3% had scores that fell within the average range (85–115) on a normal distribution. An additional 14.5% of students had scores that fell within the below-average range, while 36.2% had scores that fell within the above-average range. The mean score for the group was 107.26 (average).
A paired samples t-test was conducted to evaluate the impact of the academy’s programming on student scores from Years 1–2. There were 36 students who were enrolled and took the assessment in both years. There was no significant difference in scores from Time 1 (M = 105.19, SD = 21.625) to Time 2 (M = 109.69, SD = 22.068), t(35) = -1.242, p < .223 (two-tailed).
Social-Emotional Health Survey
During Year 1, 51 students completed the SEHS. The results related to specific skills, including peer support, empathy, optimism, persistence, and self-control, are presented in Table 3. The percentage of students who positively responded to the items is listed in the table. For example, in Year 2, when assessing peer support, approximately one-third of the students indicated some positive peer support, specifically in response to the following items: To, “I have a friend my age who really cares about me,” 44.1% of students indicated that this was “like me” or “very much like me”; to, “I have a friend my age who will talk with me about my problems,” 32.3% of students indicated this was “like me” or “very much like me”; and to, “I have a friend my age who helps me when having a hard time,” 29.6% of students indicated this was “like me” or “very much like me.” In addition, the SEHS provides a total “covitality” score that encompasses belief in self, belief in others, emotional competence, and engaged living.
TABLE 3 | Percentage of students who endorsed positive responses to SEHS items.
[image: Table 3]The mean score for all students who took the survey at the academy was 118, which falls within the high-average range. During the second year, 125 students took the SEHS, with 99 students’ responding to most or all questions. The results related to each individual domain are included in Table 3. The mean covitality score for all students who took the survey at the school in Year 2 was 122.26 (SD = 64.59), falling within the high-average range. When thinking about evaluation process, because there was a large variation in responses, individual data should be used to address individual student needs and may be useful in tracking progress over time. This total mean score, however, indicates a general positive trend in social-emotional health at the academy.
Record Review
Attendance records and grades were used to get a sense of student engagement and progress in the program. GPA was calculated on a 4-point scale (with students in AP classes as having the opportunity to score above a 4.0) and reported across three time points (Spring 2017, Fall 2017, and Spring 2018). Data from Fall 2016 were not collected, as the team was still developing the evaluation plan for this study. GPA ranged from 1.5 to 4.5, with the mean GPA for each time point as follows: Spring 2017 (M = 3.38, SD= .67), Fall 2017 (M = 3.39, SD= . 96), and Spring 2018 (M = 3.35, SD= .98). The results of a Friedman test indicated that there was no statistically significant difference in GPA across the three time points, X2 (2, N = 28) = 5.46, p < .065.
Attendance was calculated throughout the two years across four time points (Fall 2016, Spring 2017, Fall 2017, and Spring 2018), and students had relatively high and stable attendance rates. They were calculated as a percentage that included days attended over days possible. Attendance ranged from 5% to 100% attendance, with the mean attendance rate for each time point as follows: Fall 2016 (M = 94.1%, SD= 5.81), Spring 2017 (M = 92.1%, SD= 6.23), Fall 2017 (M = 92%, SD= 5.98), and Spring 2018 (M = 87%, SD= 4.71). Although we were not able to obtain actual attendance rates and GPA scores for these students at their previous schools, many students or parents reported at intake that they were at this particular school due to poor attendance and poor grades in their previous school setting. Given a history of poor attendance and low GPAs, the average attendance rates and GPAs for these students is relatively high.
In addition to the evaluation of the specific skills, data was also collected on the overall experience of students and teachers in this newly developed program, including their experience with the evaluation process.
Interviews, Focus Group, and Surveys.
Qualitative Analysis Approach
Data from interviews, surveys and focus groups were reviewed by the research team, entered in a review document, and analyzed for common constructs. Data were analyzed using a narrative approach. The reviewers independently identified themes from the review documents using a standardized table with detailed instructions. Data were coded, summarized, and categorized. Reviewers then compared tables and notes, resolved disagreement through discussion or, if required, adjudication by a third reviewer. Finally, a table was created with the common themes and sample statements were used to illustrate each theme.
Student interviews Student interviews were analyzed for common themes in regard to experiences at the school. Themes found through analysis of interview data included fitting in with a peer group, poor previous schooling experiences, applicability of the STEM program, change/growth while attending a STEM school, experience of project-based assignment format, benefits of the STEM curriculum, and behavior of peers. Themes and the corresponding statements from individual student surveys during Years 1 and 2 are represented in Table 4.
TABLE 4 | Themes from parent surveys and student and teacher interviews on STEM school programming.
[image: Table 4]Teacher interviews Interviews with teachers also were analyzed for common themes and experiences. Although the academy has a limited number of teachers, 60% were interviewed during Year 1 and 50%, during Year 2. In Year 1, themes included school culture, importance of the arts, definition of student success, value of a STEM education, and project-based instruction. In Year 2, themes included school culture, project-based instruction, desire for consistency, innovation lab importance, teacher support needs, and real-life applications. Relevant themes and the corresponding statements from individual teachers in Years 1 and 2 are presented in Table 4.
Teacher focus group At the completion of the evaluation period, a total of 10 teachers participated in the focus group related to the process of the evaluation. Themes from the teacher focus group include rubrics, standardized assessment (social-emotional and creativity measures), additional areas to measure, support needs that affect evaluation, and overall evaluation concerns. Table 5 presents the themes and representative teacher statements.
TABLE 5 | Themes from teacher focus group on STEM school programming.
[image: Table 5]Post-graduation interviews In Year 1, a total of five graduates, or their parents, were interviewed about post-graduation outcomes. This represents all of the recent graduates at the time. Two of the respondents were parents of the graduates, and three of the respondents were past students. In Year 2, a total of 16 graduates or their parents were interviewed about post-graduation outcomes. Four of the respondents were parents of the graduates, 11 respondents were past students, and one did not indicate whether the respondent was a past student or parent. The post-graduation survey contained items in regard to the student’s current employment, post-secondary education, enrollment, type of degree pursuing and in what field, sources of support for pursuing post-secondary education, and level of preparedness. Table 6 includes the primary outcomes identified by Year 1 and Year 2 students.
TABLE 6 | Post-graduation survey results.
[image: Table 6]Parent surveys In Year 1, we did not obtain enough parent surveys to conduct any meaningful analysis. In Year 2, however, 35 parent surveys were obtained. At the time of the survey, parents reported that their child had been attending the academy from 1 to 39 months, with a mean enrollment of 14.9 months. In the survey, parents were asked whether their child had ever been employed. The results indicated that only 11.43% of students had ever been employed, 48.57% had never been employed, and 40% were too young to be employed. Parents were then asked how well the academy is preparing their child for future employment on a 5-point Likert-type (1 = not at all prepared, 2 = slightly prepared, 3 = moderately prepared, 4 = very prepared, 5 = extremely prepared). Of the 35 parent responses, 5.7% responded extremely prepared, 25.71% responded very prepared, and 34.29% responded moderately prepared for future employment. The remainder of parents indicated that their child was slightly prepared for future employment, or they did not respond due to their child’s young age or having just recently enrolled in the academy. Using the same scale, parents were asked how well the academy is preparing their child for college. Of the 35 parent responses, 2.85% responded extremely prepared, 22.86% responded very prepared, and 34.29% responded moderately prepared for college. The remaining parents responded slightly prepared for college or did not respond due to their child’s young age or having recently enrolled.
In addition, content was analyzed for themes for parents’ enrolling their child in the academy. The themes included academic challenge while addressing their child’s individual needs, fewer behavior disruptions, more STEM opportunities, challenges due to their student’s disability, and the safe and supportive environment of school. Parents also reported a desire for post-secondary education and employment, independence, happiness, and social skill development for their child. See Table 4 for statements related to common themes.
DISCUSSION
The purpose of this study was to develop an evaluation procedure to measure the outcomes of a STEM school for individuals with special needs and to analyze the first two years of data to better shape the evaluation process. Each of these areas is discussed below.
Evaluation Procedure Development
This study included the conception of a model that organized and evaluated key aspects of what a STEM school may hope to address. Following the development of the model, the evaluation team collected data, using a variety of methods.
This in-depth evaluation process of a STEM program designed for students with disabilities has implications for researchers, program developers, and education stakeholders. The research provides a comprehensive process for evaluating a STEM school for SWD and offers specific measures that other research and educators may utilize when examining similar constructs or piloting comparable programs.
When the evaluation method was executed at the school level, the evaluation team learned which aspects were useful, those that needed adjustment, and areas that were not as effective and required further study. The aspects of the evaluation that were useful included collecting data through a mixed-methods approach on multiple areas of the student’s school experience. A variety of information was gathered through each method, and the coupling with the more qualitative approaches allowed us to understand what aspects of the program were most salient for students.
The use of surveys and focus groups allowed us to develop recommendations for the school that would be applicable for individuals who develop such programs and evaluation procedures. For example, feedback on the evaluation procedure was obtained to ensure that the appropriate items were being measured. As can be seen in the teacher focus group, much of what was measured was helpful in providing a snapshot of the students’ current perceptions and needs. Nevertheless, there is room for improvement in terms of measuring some additional constructs (e.g., motivation, parent-teacher interactions) and providing teachers and students with the context and training to understand the purpose of the measures and to use them more effectively (e.g., to administer correctly and frequently, to use the data to monitor progress and design interventions).
Although having multiple measures and approaches was useful, it was also time consuming and somewhat burdensome to collect, organize, and develop meaning from the various sources. Many data points were not returned from teachers, parents, or students. As a considerable amount of data was collected, and multiple demands were placed on the school site, school personnel were not always vigilant in gathering the necessary data from all students; thus, at times, it was difficult to evaluate individual student progress in the program and then tie these data back to the relevant components in the model. Rather, we were able only to evaluate broad program outcomes based on the data collected. As schools begin to develop STEM programming for individuals with more specialized needs, a method for effectively gathering individual student progress data will be particularly important. Specifically, to achieve a better response rate, we suggest that streamlining of the data collection process should be considered, particularly when developing evaluation protocols, and only the most relevant measures should be used.
It also may be prudent to consider additional ways of engaging the parents/caregivers of these students so that they are more involved and responsive when feedback and support are needed from the school community. Given the nature of the school setting, and that many students travel from far distances, non-public schools may need to develop creative practices for parent involvement (e.g., virtual gatherings, opportunities for frequent communication).
Despite some setbacks, the current evaluation model and procedure for evaluating a STEM program for SWD is a promising start. Now that this project has been established, and some measures can be adjusted based on feedback received, a more thorough picture of progress can be developed.
Initial Outcomes to Inform the Evaluation Process
Early outcome data on 21st Century Skill acquisition were collected with the following related outcomes: Students showed a statistically significant increase in critical thinking, innovation, transfer of knowledge, global awareness, collaboration, and communication on the comprehensive rubric of 21st-century skills from the beginning of Year 1 (M = 13.26, SD = 3.44) to the end of Year 1 (M = 14.50, SD = 3.47), t(50) = −2.51, p < .01 (two-tailed). On the Social-Emotional Health Survey (SEHS), the mean score for all students was 118 during Year 1 and 122.23 for Year 2, both falling within the high average range. No statistically significant difference was found in student Grade Point Average (GPA) or attendance across either year. With regard to post-graduation data, after Year 1, 80% of students pursued post-secondary education with 100% pursuing a bachelor’s degree in a STEM-related field. After Year 2, 100% of students pursued a post-secondary education with 75% pursuing a bachelor’s degree in a STEM-related field.
The data related to student, teacher, and parent experiences indicated many areas of strength (e.g., project-based learning; focus on STEM fields; smaller, safer environment for students who struggled in previous environment) and some areas for potential improvement (e.g., supporting teachers in creating learning communities to enhance their level of knowledge and comfort with teaching, engaging, and managing behaviors of students at various skills levels).
Although teachers were motivated and excited to work in an innovative program, many struggled with understanding how to effectively teach by using the non-traditional approach of project-based learning while still addressing state standards. School professionals who are developing such programs should consider establishing learning communities for teachers to collaborate, learn, and receive support from one another. They may want to provide additional training, particularly related to curriculum development and implementation in the STEM fields, using a project-based approach.
Many of the areas of identified need are commonly seen during the development of an innovative educational program, particularly those that serve youth with unique challenges and strengths. The mixed methods evaluation approach allowed the academy to use progress-monitoring data to inform the development of the program in “real time” rather than the academy’s waiting until the end of the data collection process to make adjustments. As data are collected and needs are clarified, adjustments can be made to the program and results shared throughout the evaluation process. We suggest that schools who are developing comparable programs or processes utilize a similar approach in order to maximize the use of data-based decision making throughout implementation.
Limitations
As this research was a single-site study of a STEM school for SWD, when considering the findings of this study, the limitations of case study research must be taken into account. A limitation of the case study design is that it is difficult to generalize results. Specifically, the study did not include a control group to compare findings; thus, we are unable to draw conclusions about the effectiveness of STEM programs for SWD. In addition, the research encompassed only one school with a relatively small student body. Further, the data in regard to the program are limited, as they were from the first two years of the school, and some of the research measures were specifically created for this study, as no existing measures met our evaluation needs. In addition, these measures do not currently have published validity and reliability data for their use with individuals with disabilities. Further, different measures contained different numbers of participants, ranging from 5 postgraduate student interviews to 99 student surveys for the social-emotional measure.
Another limitation of this study, related to the first limitation, is the difficulty with generalizing this research to a wider population due to the sample. More than half of the students (53%) had an IEP eligibility of ASD. Thus, the findings may not be indicative of students with diverse disabilities. In addition, all student participants’ primary language was English; therefore, the results may not generalize to students with different primary languages. In addition, due to the difficulty with collecting data from the school site, we are not able to provide an analysis of certain information, such as that on parent survey forms, including information about students’ educational history and the reasons for enrolling in the STEM academy. Despite the aforementioned limitations, we have taken the first step in creating a comprehensive developmental evaluation to measure student outcomes in STEM school for SWD. In this article, we begin to address the gap in the research regarding the promotion of STEM skills for SWD, there is more work to be done.
Implications for Future Research
A subsequent study of the academy should utilize a longitudinal design to investigate student outcomes over time. The current focus on creating an environment of acceptance and of developing related social skills seems to be an asset of the program. It would be great for the team to try and articulate how this is done in the school setting so that it can be replicated by related programs. In general, future research should explore the impact that STEM-specific programs have on students’ educational and employment outcomes. For example, subsequent research regarding this academy could utilize a longitudinal approach in the following years to look at the program graduates’ educational and employment outcomes to investigate whether graduates are more likely to pursue post-secondary STEM education and careers. In addition, research could examine the barriers that SWD may face when participating in a STEM program as well as factors that may promote these students’ success in a STEM-specific program and STEM careers.
CONCLUSION
Using existing research and models, we have systematically developed and evaluated a comprehensive evaluation process for understanding outcomes of STEM schools on the learning of SWD. However, there is a significant need for further research on the evaluation, preparation, and participation of SWD in STEM education and careers. We must understand the impact of these programs on long-term outcomes of individuals as they enter and continue along their career paths.
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Theme

Rubrics

Standardized assessment (social-emotional and creativity
measures)

Additional areas to measure

Support needs that affect evaluation

Overall evaluation concerns

Selected representative quotes

It wasn't always clear on how to use the rubrics; more instruction would have been better
Didn’t know if they had to use the whole thing, or parts, if there was any freedom when using it to change
things

Scales with descriptions helped

Format is nice

When tracking progress . . . | compare in my head and look for improvements. Some students are new, so
there’s no way to track progress since there’s only one [one what?). We look for where kids are scoring no i
alot of areas so we can work with those students on those specific areas.

Mostly worked well, some issues with it, though, with the Kids. | eltlie we were taking the test with them
they didn’t understand some of the terms on the test or sometimes what the purpose was. Students said: Am
| like this? Next question, Is this me?

Students struggled to have perceptions of their own emotions. Our kids are very black-and-white, 5o open-
ended questions they struggle with, ambiguous questions are hard for them

Most ids realy lied creativiy test, some didn't try to write anything

I did not feel like having the kids take these tests were intrusive.

1 look at those who do independent work/independent thinkers and creative thinking skils

Perseverance and motivation

Track information about teachers and their scores/completion of measures —al have different perspectives
Measuring the gaming community, or the YouTube community. A lot of negative culture being ingested by the
students because of gaming and the internet

Engagement in afterschool activities or specialized groups (e.g., robotics) and impact on learning
Interactions teachers have with parents and impact on student outcomes.

General concerns with needing more training and support in curriculum, behavior, and working effectively
with students with varying needs; concerned [thatlevaluation doesn't measure al of these issues.
Difficult to measure the success of the students, since the kinds of students we're getting are all over the
place

We started off with students who couldn't keep up with the program, then we got students where it wasn't
challenging enough, and this year we have a lot of students who are physically sick, so they're absent a lot
Emotional disturbance vs. very low abilty vs. mild autism . . . it is hard to measure their progress and our
progress, since they're all over the map

Narrowing the population can help see an accurate picture of what this model is doing
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Students who are enrolled in post-secondary education
Students who are pursuing a bachelor's degree of those enrolled in post-secondary education

Students who are pursuing a bachelor's degree in a STEM-related field

Students who are hoping to receive a graduate degree in the future

Students who are employed while enrolled in post-secondary education

Students who indicated that the academy provided supports in receiving post-secondary education
Students who indicated that family and friends provided support in receiving post-secondary education
Students who indicated that the academy utiized their strengths to prepare for Ife after graduation
Students who indicated that the academy improved their abilty to collaborate with others

Students who indicated that the academy prepared them for an increasingly technology-related workforce
Students who developed friendships that they would maintain after graduation

Year 1 (N = 5) (%)

80
100
100

20
60
40
80
60
80

Year 2 (N = 16) (%)

100
75
75
25
6.3
50
56.3
625
87.5
81.25
625
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Peer support

I have a friend my age who really cares about me

1 have a friend my age who wil talk with me about my problems

I have a friend my age who helps me when | am having a hard time
Empathy

I feel bad when someone gets their feelings hurt

1ty to understand what other people go through

try to understand how people feel and think
Optimism

Each day, | look forward to having  lot of fun

1 usually expect to have a good day

1 expect more good things to happen to me than bad things
Persistence

When | do not understand something, | ask the teacher again and again until | understand

Itry to answer all the questions asked in class
When | try to solve a math problem, | will not stop until | find a solution
Self-control
| can wait for what | want
| don't bother others when they are busy
| think before | act
Covitality Standard Score (Mean for School)

Year 1 (N = 51)

53.2
39.8
45.1

576
64.9
704

274
248
26.3

48.2
53.1
459

56.1

332

447
118.14

Year 2 (N = 99)

441
323
296

47.8
54.1
56.9

198
213
220

376
37.8
36.9

421

26.4

35.8
122.26
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Theme

Fitting in with a peer group

Poor previous schooling experience

Benefit/applicability of STEM curriculum

Source (year)

Students (1, 2)
Parents (2)

Students (1, 2)
Parents (2)

Students (1, 2)
Teachers (1)
Parents (2)

Personal growth/change while attending a STEM ~ Students (1, 2)

school

Project-based learning format/personalized
Instruction

School culture/student-teacher relationships

Students (1, 2)
Teachers (1, 2)

Students (1, 2)
Parents (2)
Teachers (2)

Selected representative quotes

1 like being around kids who are more like me. . . . We fitin here
It's generaly just kind of same people all go here. STEM-oriented interests, video games, or computers;
nerdy kids in general. There isn't much diversity in culture, which is a good thing. The wrong kind of
diversity in school environments leads to problems making friends. | align myself with others’ interests
[This is an] environment we are comfortable in. We are all nerdy peopl. . . . It very good for people
here, no one here is antisocial

This school has given me opportunity, made me find friends, that would have been hard to find
elsewhere, wouldn't be the same experience

It's a nice community, more accepting than other schools

We are not judged as much as [in] a normal high school

1 dicn't really do my homework, and | think | had some behavioral problems

1 was bulied at my last school, and | just thought ['d iike] going somewhere where the kids are like
myself [and] had the same experiences

Felt ostracized and bullied by kids and teachers

Allthe class sizes were three times bigger andnever really got any one on one with the teacher, soit was
dfficult. Classes were al over place in terms of speed/advancement. They couldn't bend curriculum to
better suit you as a student. Had to go with what teacher said every time

To give him the opportunity to socialize with kids similar to him along with the academic rigor he requires
We (teachers) are equipping students with skills they need for vastly changing markets in 6-8years
This school does it better than others. Most teachers compare what you do in class with how you wil
apply it outside of school. They provide special courses for kids who have more free time than others,
like robotics/coding, gets you ready for your profession that you want to get into

Computer-aided design—leam more in depth on engineering side of design. We figured out how to
design a working car engine

1 use [STEM skills] aimost every single day. | am a pretty big engineer outside of school. | build stuff at
home [and] | love 3-D modeling

1 did take after-school video game design and want to design games as my career. ... | have a passion
for that way of delivering information

learned a bunch about general craftiness, using the innovation lab- hanging out in there and watch
people do things. | have become my own MacGyver at home

I'm excited to be able to use e high school innovationlab. .. For now min the junior innovation lab

. Iwant to goto a 4-year college o study robotics, then change the world to make it better using robots
Ithink | am a bit more opervless shy. . . . Everyone here is open about who they are and not soshy, o
feel like | can be that way, too

1:am more comfortable with myset. | certainly whine and cry a lot less. [I have ] higher tolerance for
things | really hate

1 had worst behavior problems; now | act better and pay attention more. The way we learn and the way
we do projects has really helped. The discipline is really effective

Ihave been going to school every single day and doing everything | am supposed to do, which s a big
change

After elementary, my grades went down. When | started here, my grades started to rise again because
the curriculum was developed around me instead of the social norm

Smaller class sizes, the teacher can involve everyone, and students can pay attention better

Work environments that teachers create is the best; they help you when you want to do something that
goes toward your own goals

Ithinkit's great;  love it here. | love that | can come up with a crazy project idea—go into the innovation
lab and just do it. Like, | want to put a pen inside of a tennis bal

Your school day changes based on what you are doing. It's more lenient toward students and gives us
a chance to shape our school experience

Ithelps a ot of stuclents, but with this population it hinders other students who aren't as advanced [and
are] struggling with basic skills

More than learning the academic part, it's the social aspect of working with others. It's a huge challenge
for most of our students. Even f the final product isn't up to standards, | would count it successiul
students worked well together, listened to each other's ideas, [and] compromised

[Thereis] value to group-based projects, [because we are] losing the human interaction piece. Students
can be a ltle anti-social, and taking others’ perspectives is a challenge. To be able to create projects
where their idea may not be one that works for the project. . . . helps faciltate conversations

The approach to project-based and interactive learming [is) what speaks to me (Teacher). Instead of
passive leaming, [this] is more engaging. Students with special needs benefit rom it but especially kids
with ASD. They need structure; project-based is less structured, so they struggle more. There are
benefts but also drawbacks

The model is flexible and incorporates a lot of project-based learning, which allows me to try and meet
each student where they're at

She needed a small environment, safer environment

He needed support in interacting with peers. He needed a calmer environment with more flexible
leaming options

The school is so small | (teacher) know each of my students well and understand their needs

The teachers are very much connected to each other; the school wouldn't operate without the
relationships we have with each other

We (teachers) work to unify the students even if they're on different levels of learning

This is a tight-knit community; all of the staff are very committed to the students

Lot more abilty to talk to teachers and interact directly with them, which is very important. One of the
issues with public schools is there are a ton of students, which makes a lot less availabilty for direct
advice from teachers

Teachers care about students’ needs

The teachers/staff is the best part of the school—more open-minded teachers

Teachers help me even when I'm not at my best. It brings inspiration
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Content Area

A: Cognitive competencies
Academic Mastery
Creativity
Criical Thinking
Innovation
Transfer of Knowledge

B: Interpersonal competencies
Global Awareness (*big picture’)
Oral/Written Language
Peer Support
Teamwork/Collaboration
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Empathy
Optimism
Persistence
Se-control
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TTCT: Torrance Tests of Creative Thinking, SEH
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Grades/Report card
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Rubric
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Rubric
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Rubric
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SEHS
SEHS
SEHS
Attendance data and grades

ocial Emotional Health Survey.
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K-12
K-12
K-12
K-12
K-12

K-12
K-12
4-12
K-12

4-12
4-12
4-12
4-12
K-12

Frequency

Quarterly
Annually

Quarterly: Rating on primry project for the quarter
Quarterly: Rating on primary project for the quarter
Quarterly: Rating on primary project for the quarter

Quarterly: Rating on primary project for the quarter
Quarterly: Rating on primry project for the quarter
Annually

Quarterly: Rating on primry project for the quarter
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the extent that it serves as a model to other students
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