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Introduction 

Individuals with disabilities are the largest minority group in the United States (NIH, 

2022), with about 44.1 million of the United States population having an identified disability 

(U.S. Bureau of Labor Statistics, 2023). Yet in 2023, only 3% of the science, technology, 

engineering, and math (STEM) workforce reported having a disability (NSF, 2023). Individuals 

with disabilities have the potential to provide diverse perspectives in science and the STEM 

community that may otherwise be overlooked. However, educational access, stigma, and 

discrimination often prevent individuals with disabilities from fully participating and succeeding 

in STEM fields (Ezeafulukwe et al., 2024; Chun et al., 2023). 

Individuals with disabilities often begin to face barriers in the K-12 classroom, where 

systemic issues in traditional educational approaches can impede access to quality STEM 

education. As efforts continue growing to support diversity, equity, inclusion, and justice (DEIJ) 

in science education (e.g., Calabrese-Barton et al., 2021; Morales-Doyle, 2024), the inclusion of 

individuals with disabilities (physical and/or cognitive) needs more attention. As science teacher 

educators, it is imperative that we prepare science educators with the ability to implement 

inclusive teaching practices and support all individuals in science (Steele & Jeong, 2023).  
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Educational Barriers to Science Education  
 

The first step in addressing barriers for learners with disabilities in science education is 

becoming aware of the challenges they may face. General science educators will have 

classrooms with diverse learning needs. Over 60% of students with disabilities in the United 

States spend at least 80% of their school day in general education classrooms (U.S. National 

Center for Education Statistics, 2024. Yet, many general education teachers are not adequately 

prepared to teach students with disabilities and implement instructional practices to meet their 

needs (Byrd & Alexander, 2020). To identify ways to support learners with diverse needs, we 

need to help educators gain awareness of the variety of barriers in science classrooms, 

including physical and instructional. Not all disabilities require the same supports or result in 

the same barriers. 

Physical barriers in STEM 

The issue of physically accessible labs in science is not a new one. However, for 

individuals with physical disabilities, mobility in STEM labs can present significant barriers. 

Classroom educators must consider student mobility and design classroom spaces with 

attention to access, positioning, social, and communication factors (Moon et al., 2012). This 

involves not only the physical layout of the classroom but also the tools and technologies 

students use, depending on their gross or fine motor needs (e.g., thermometers and pipettes). 

Are the aisles wide enough? Are desks, sinks, and counters accessible to individuals in 

wheelchairs? Wheelchairs require a minimum clear space of 60 inches to turn 180 degrees 

comfortably (ADA, 2024). Does a student who needs a modified desk end up off to the side, not 

included with their peers? Can students with low motor tone grip and manipulate technologies 
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and materials as needed? If not, how can these objects and spaces be designed to ensure 

students can fully engage in learning? This may include adapting materials and providing 

flexible workspace options, such as textured grip pads to help grasp materials or grip mats to 

prevent materials from sliding (Miller & Satsangi, 2018). 

As educators, it is essential to work with individuals with physical disabilities to identify 

potential barriers and take steps to remove them prior to instruction in a non-stigmatizing way. 

Additionally, educators must be aware of unintended isolation or loss of opportunity. For 

example, suggesting that a student with dexterity challenges watch a peer handle equipment 

may be easy to implement, but it can impede the full participation of science learners with 

disabilities. This approach can unintentionally isolate learners from hands-on laboratory 

experiences, which are vital for authentic science learning. If activities and related learning 

objectives require direct experience, using peers to perform tasks can deprive students with 

disabilities of essential learning opportunities (Moon et al., 2012). Therefore, educators must 

be able to identify ways to fully engage students in the activity without removing or replacing 

them.  

Cognitive Barriers in STEM 

The most prevalent disability among students is a Specific Learning Disability (SLD) 

(National Center for Education Statistics, 2024). For these students, reading, writing, and 

mathematics may present significant challenges. When engaging in science instruction, 

students often rely heavily on these skills, as do scientists in the field (McComas, 2014). As 

science educators, it is crucial to collaborate with students, special educators, and families to 

identify tools and strategies that support students in overcoming barriers to achieve success in 
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science. One way to reduce cognitive load for students with disabilities during science 

instruction is by using assistive technologies such as digital notebooks, screen readers, and 

calculators. For example, if a student struggles with reading comprehension, providing auditory 

access to reading materials may reduce cognitive load and aid in comprehension. Additionally, 

if a student struggles with organizing ideas, a simple graphic organizer may serve as an effective 

scaffold. If written communication is difficult, using graphics, images, or speech-to-text tools 

may be a better way for the student to express their ideas (Miller et al., 2013). Finding ways to 

reduce extraneous load during science instruction allows students with SLDs to focus more on 

the science objectives by alleviating some of the cognitive load. Supports should never be 

enforced onto a student but rather identified and implemented with students’ input, 

suggestions, and feedback (Scarparolo & MacKinnon, 2024). To create a classroom culture that 

embraces inclusivity, incorporating Universal Design for Learning (UDL) can be an effective 

approach to meeting the diverse needs of all students and providing supports in a non-

stigmatizing manner. 

Universal Design for Learning 

 Universal Design for Learning (UDL) is an instructional approach that seeks to make 

learning more accessible for all students through an intentionally flexible instructional design. 

The goal of UDL is to incorporate these practices for all students, promoting flexibility in how 

they access, communicate, and document their learning as part of the classroom culture rather 

than singling out any specific student (see Table 1). 
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The three main principles of UDL include:   

1. Multiple means of representation- How can I present information and resources in 

various ways?   

2. Multiple means of expression - How can I provide opportunities for students to 

demonstrate their knowledge in different ways?   

3. Multiple means of engagement- How can I stimulate interest, foster learning, and 

maintain engagement using diverse methods?   

Table 1.  

Universal Design for Learning in the Science Classroom  

Multiple Means of 
Representations 

Multiple Means 
of Expression 

Multiple Means 
of Engagement 

 
 

• Visual Aids  
• Graphic 

organizers  
• Text Alternatives 

(Screen Readers, 
Audio output, 
Video) 

• Visual 
Alternatives 
(transcripts, text 
descriptions)  

• Interactive 
Activities (hands-
on labs, 
simulations) 

 
 

• Written, Spoken, 
models, creative 
project ideas, 
presentations, 
posters, graphics  

• Use of technology 
supports and scaffolds 
(graphic organizers, 
digital notebooks, 
speech-to-text)  

• Scaffolding: Prompts 
(verbal, written), 
outlines, graphic 
organizer,   

 
 

• Provide student autonomy 
through voice and choice 
(choice in tasks, areas of 
deeper inquiry, 
approaches to solving a 
problem)  

• Authentic real-world 
connections relevant to 
students' lives (current 
events, local contexts, 
community, personal or 
family connections)  

• Provide opportunities for 
collaborative learning 
(group work, peer 
interactions, social 
support, productive 
discourse, teamwork, and 
problem-solving) 
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Individuals with disabilities are an underrecognized dimension of diversity in STEM. 

Despite their potential to bring unique perspectives and enhance creativity in scientific fields, 

systemic barriers persist. Including the voice of individuals with disabilities in addressing these 

challenges is vital for identifying sustainable and effective supports (Huss et al., 2021). These 

challenges often start in the classroom, where physical, cognitive, and instructional barriers 

impede equitable access to science education. By understanding these challenges and 

implementing inclusive practices, science educators can play a vital role in fostering an 

environment where all students, regardless of ability, can thrive. Strategies such as Universal 

Design for Learning (UDL) offer promising frameworks for making science education more 

accessible to everyone, ensuring that all students can contribute to the STEM community. 

Removing barriers is not just about compliance or accommodation but about recognizing and 

valuing the contributions of all learners. As science teacher educators, we are responsible for 

preparing future teachers to build inclusive, supportive, and engaging science classrooms 

where every student can reach their full potential. General education teachers often lack the 

training and professional development to successfully create an inclusive setting (Al Jaffal, 

2022; Gomez-Mari et al., 2022). Pre-service teacher programs should not only include courses 

dedicated to inclusive practices specifically for individuals with disabilities, but inclusive 

practices should be embedded into their science methods coursework and emphasized 

throughout their pre-service preparation. While UDL is a starting point for meeting the needs of 

individuals with disabilities, more attention is needed going forward to implement this 

approach and others within science instruction.  

 



SUPPORTING STEM LEARNERS WITH DISABILITIES 

 
© 2026 Innovations in Science Teacher Education (ISTE): An Association for Science Teacher 
Education (ASTE) Publication 

7 

References 

ADA Compliance. (n.d.). Space allowance and reach ranges. Retrieved August 20, 2024, from 
https://www.ada-compliance.com/space-allowance-reach-
ranges#:~:text=The%20minimum%20clear%20floor%20or,760%20mm%20by%201220%
20mm. 

Al Jaffal M. (2022). Barriers general education teachers face regarding the inclusion of students 
with autism. Frontiers in Psychology, 13, 873248. 
https://doi.org/10.3389/fpsyg.2022.873248 

Byrd, D. R., & Alexander, M. (2020). Investigating special education teachers’ knowledge and 
skills: Preparing general teacher preparation for professional development. Journal of 
Pedagogical Research, 4(2), 72-82. 

Calabrese Barton, A., Greenberg, D., Kim, W. J., Brien, S., Roby, R., Balzer, M., ... & Archer, L. 
(2021). Disruptive moments as opportunities towards justice-oriented pedagogical 
practice in Informal Science Learning. Science Education, 105(6), 1229-1251. 

Chun, J., Zhou, K., Rumrill, S., & Tittelbach, T. (2023). STEM Career pathways for transition-age 
youth with disabilities. Rehabilitation Research, Policy, and Education, 37(1), 36-48. 

Ezeafulukwe, C., Owolabi, O. R., Asuzu, O. F., Onyekwelu, S. C., Ike, C. U., & Bello, B. G. (2024). 
Exploring career pathways for people with special needs in STEM and beyond. 
International Journal of Applied Research in Social Sciences, 6(2), 140-150. 

Gómez-Marí I., Sanz-Cervera P., Tárraga-Mínguez R. (2022). Teachers’ attitudes toward autism 
spectrum disorder: A systematic review. Educ. Sci. 12:138. 10.3390/educsci12020138  

Huus, K., Morwane, R., Ramaahlo, M., Balton, S., Pettersson, E., Gimbler Berglund, I., & Dada, S. 
(2021). Voices of children with intellectual disabilities on participation in daily 
activities. African journal of disability, 10, 792. https://doi.org/10.4102/ajod.v10i0.792 

McComas, W.F. (2014). Nature of Science. In: McComas, W.F. (eds) The Language of Science 
Education. SensePublishers, Rotterdam. https://doi.org/10.1007/978-94-6209-497-0_59 

Miller, B.T., Krockover, G.H. & Doughty, T. (2013). Using iPads to Teach Inquiry Science to 
Students with a Moderate to Severe Intellectual Disability: A Pilot Study. Journal of 
Research in Science Teaching, 50(8), 887-911.  

Miller, B. & Satsangi, R. (2018). Ramps, Balls, and Measuring Distance-for All. Science and 
Children 55 (5): 48–53. doi:10.2505/4/sc18_055_05_48. 

Moon, N. W., Todd, R. L., Morton, D. L., & Ivey, E. (2012). Accommodating students with 
disabilities in science, technology, engineering, and mathematics (STEM). Atlanta, GA: 

https://www.ada-compliance.com/space-allowance-reach-ranges#:~:text=The%20minimum%20clear%20floor%20or,760%20mm%20by%201220%20mm
https://www.ada-compliance.com/space-allowance-reach-ranges#:~:text=The%20minimum%20clear%20floor%20or,760%20mm%20by%201220%20mm
https://www.ada-compliance.com/space-allowance-reach-ranges#:~:text=The%20minimum%20clear%20floor%20or,760%20mm%20by%201220%20mm
https://doi.org/10.3389/fpsyg.2022.873248
https://doi.org/10.4102/ajod.v10i0.792
https://doi.org/10.1007/978-94-6209-497-0_59
https://doi.org/10.2505/4/sc18_055_05_48
https://doi.org/10.2505/4/sc18_055_05_48


SUPPORTING STEM LEARNERS WITH DISABILITIES 

 
© 2026 Innovations in Science Teacher Education (ISTE): An Association for Science Teacher 
Education (ASTE) Publication 

8 

Center for Assistive Technology and Environmental Access, Georgia Institute of 
Technology, 8-21. 

Morales-Doyle, D. (2024). Transformative Science Teaching: A Catalyst for Justice and 
Sustainability. Harvard Education Press. 

National Center for Education Statistics. (2024). Students With Disabilities. Condition of 
Education. U.S. Department of Education, Institute of Education Sciences. Retrieved 
08/15/2024, from https://nces.ed.gov/programs/coe/indicator/cgg. 

National Institutes of Health (2022). Advisory Committee to the Director Working Group on 
Diversity Subgroup on Individuals with Disabilities. Retrieved 8/02/24. 
https://www.acd.od.nih.gov/documents/presentations/12092022_WGD_Disabilities_Su
bgroup_Report.pdf 

National Science Foundation (2023). Diversity and STEM: Women, Minorities, and Persons with 
Disabilities. National Center for Science and Engineering Statistics (NCSES). Alexandria, 
VA. Retrieved 08/19/2024, from  https://ncses.nsf.gov/pubs/nsf23315/report/the-stem-
workforce#:~:text=Workers%20with%20one%20or%20more,nondisabled%20workers%
20in%20STEM%20occupations. 

Scarparolo, G., & MacKinnon, S. (2024). Student voice as part of differentiated instruction: 
students’ perspectives. Educational Review, 76(4), 774-791. 

Steele, D., & Jeong, S. (2023). “This Type of Teaching Moves Beyond Academic Achievement on 
Tests as the Only Measure of a Good Science Education and Student Achievement”: 
Exploring Pre-Service Science Teachers’ Conceptualizations of Justice-Centered Science 
Pedagogy Through a Class Social Justice Project. Journal of Science Teacher Education, 
34(5), 478-496. 

 
 

https://nces.ed.gov/programs/coe/indicator/cgg/students-with-disabilities
https://www.acd.od.nih.gov/documents/presentations/12092022_WGD_Disabilities_Subgroup_Report.pdf
https://www.acd.od.nih.gov/documents/presentations/12092022_WGD_Disabilities_Subgroup_Report.pdf
https://ncses.nsf.gov/pubs/nsf23315/report/the-stem-workforce#:~:text=Workers%20with%20one%20or%20more,nondisabled%20workers%20in%20STEM%20occupations
https://ncses.nsf.gov/pubs/nsf23315/report/the-stem-workforce#:~:text=Workers%20with%20one%20or%20more,nondisabled%20workers%20in%20STEM%20occupations
https://ncses.nsf.gov/pubs/nsf23315/report/the-stem-workforce#:~:text=Workers%20with%20one%20or%20more,nondisabled%20workers%20in%20STEM%20occupations

