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Abstract 

This study presents a systematic review of research on teaching science to children with 

disabilities, highlighting the significance of providing a high-quality science education to promote 

equity and inclusion. Science education enables students to investigate the natural world, cultivate 

critical thinking, and solve problems. Teaching science to children with disabilities presents unique 

challenges, including diverse learning requirements, the availability of resources, and effective 

teaching practices. This review seeks to investigate the Scopus database’s literature, identify 

patterns, trends, and knowledge gaps, and identify potential areas for future research, ultimately 

contributing to a more inclusive, scientifically driven society. Initial screening of 420 publications 

based on predetermined criteria resulted in the selection of 50 publications. 18 publications were 

declared appropriate for inclusion in the study after a thorough review of their full texts. This 

qualitative research study conducted an in-depth examination and content analysis of selected 

articles to identify research-relevant themes. The studies were categorized under four major 

headings based on their interventions and practices, allowing for a thorough comprehension and 

comparison of the various approaches and strategies utilized. Various studies have examined the 

effectiveness of technological tools, approaches, and strategies to improve science and related 

subject learning outcomes for children with disabilities, according to their findings. The research 

highlights the significance of adapting pedagogical strategies and materials to the unique 

circumstances of each student and employing a variety of research methodologies to gain insight 

into diverse educational settings. Researchers can refine educational practices by customizing 

educational interventions and employing multiple data collection instruments, thereby ensuring 

inclusive and productive learning experiences for all students. 
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INTRODUCTION 

Teaching science to children with disabilities is a 
topic of crucial relevance in the current educational 
environment (Adu-Boateng & Goodnough, 2022). As 
society grows more reliant on scientific and technical 
advances, it is imperative that all individuals have the 
opportunity to establish a firm foundation in scientific 

knowledge and abilities (Cumhur et al., 2021; Humm & 
Schrögel, 2020). Ensuring that children with disabilities 
have access to a high-quality science education is not 
only crucial for their personal growth and development, 
but also promotes fairness and inclusion in the larger 
educational setting (Magnusson & Walton, 2021). 

Science education offers students a one-of-a-kind 
opportunity to investigate the natural world, cultivate 
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critical thinking abilities (Hyytinen et al., 2019; Syafaren 
et al., 2019), and engage in problem-solving activities 
(Lee et al., 2016). These experiences can be especially 
beneficial for children with disabilities since they 
frequently confront unique obstacles to learning and 
growth. By providing these children with individualized 
science education and assistance, educators can help 
them develop the confidence and skills necessary for 
success in the classroom and beyond (Apanasionok et 
al., 2020; Kizilaslan et al., 2021). 

Teaching science to children with disabilities may be 
a difficult and diverse task (Kahn & Lewis, 2014). 
Instructors must evaluate a variety of issues, including 
the varied learning requirements of their pupils 
(Apanasionok et al., 2019), the availability of suitable 
resources and tools (Bancroft, 2002), and the most 
effective teaching practices to assist learning (Knight et 
al., 2020). In addition, there is a need for continual study 
and collaboration between educators, researchers, and 
policymakers to find and apply the best approaches for 
teaching science to this group of students. 

Considering the importance of scientific education in 
the contemporary world and the specific obstacles 
experienced by children with disabilities, it is essential to 
continue researching and expanding the profession of 
teaching science to this population of kids. By doing so, 
we can ensure that all students have the chance to 
establish a solid foundation in science, enabling them to 
become knowledgeable citizens and active contributors 
in our increasingly science-driven society. 

This systematic review’s main objective is to 
thoroughly assess and synthesize the body of research 
on a certain subject by using the Scopus database as the 
main repository for pertinent articles. To answer the 
following research questions, this approach tries to 
uncover patterns, trends, and knowledge gaps within 
the study field: 

1. What are the main ideas and conclusions made in 
the literature on the selected study topic that was 
retrieved from the Scopus database? 

2. What patterns may be found in the existing body 
of information, and how do they further our 
knowledge of the study area? 

3. Are there any notable gaps or contradictions in the 
literature that calls for more research and 
discussion? 

The study aims to offer a thorough overview of the 
selected research field, determine its present condition, 
and identify possible areas for further study by 
addressing these research questions. 

Science for Students with Disabilities 

The education of students with disabilities has 
undergone significant adjustments over the past several 
decades. Prior to civil rights movement, people with 
disabilities were frequently educated in segregated 
settings or not at all (Schroeder et al., 2001). However, 
legislation such as the individuals with disabilities 
education act (IDEA) and the education for all 
handicapped children act (EHA) has provided students 
with disabilities with increased access to education 
(Lipkin & Okamoto, 2015). In many nations, laws 
mandate a free, appropriate public education in the least 
restrictive setting, resulting in a continuum of 
educational settings ranging from the least restrictive to 
the most restrictive (Agrawal et al., 2019; Erickson & 
Davis, 2015).  

Students with disabilities continue to perform poorly 
on standardized tests, and they are underrepresented in 
science (Gilmour et al., 2019; Kahn & Lewis, 2014; 
National Science Foundation, 2017; Thornton et al., 
2015). For example, a study found that students with 
disabilities in the United States scored significantly 
lower on standardized tests than their non-disabled 
peers (Morningstar et al., 2017).  

Another study revealed that students with 
disabilities in the United Kingdom scored lower than 
their non-disabled peers in standardized tests of literacy 
and numeracy (Tymms & Merrell, 2007). Special 
education teachers have little or no foundation in science 
(Mulvey et al., 2016; Solari et al., 2022; Toste & 
Lindström, 2022), while science teachers have little or no 
background in special education (Kahn & Lewis, 2014; 
Spektor-Levy & Yifrach, 2019). A significant barrier to 
inclusive education is the lack of preparation and 
knowledge on how to accommodate students with 
disabilities in science classrooms.  

There has been a shift in where and how students 
with disabilities are taught on a global scale, with 
general education classrooms favored over specialized 
institutions or classrooms (Lartec & Espique, 2012; 
Sharma et al., 2008). In the interest of science for all, the 
concept of “science for all” has been promoted as a 

Contribution to the literature 

• This study analyzes a wide range of student experiences and needs and addressing various types of 
disabilities. 

• This study highlights the use of various data collection tools to evaluate the effectiveness of different 
interventions for students with disabilities. 

• This study highlights the importance of tailored interventions in tailoring instructional strategies to better 
suit students with disabilities. 
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means of expanding science to include more individuals, 
such as special educational needs students (Adu-
Boateng & Goodnough, 2022; Humm & Schrögel, 2020; 
Thornton et al., 2015). The lack of sufficient motivation 
and comprehension of the significance of the science for 
all initiative by practitioners, as well as the lack of skills 
to make science for all genuinely possible, are two of the 
primary reasons for students with disabilities’ lack of 
success. In addition, a greater emphasis on collaboration 
between science and special education instructors can 
facilitate the creation of more inclusive science 
classrooms (Villanueva et al., 2012). 

Teaching Science Approach for Students with 
Disabilities 

The teaching approach for students with disabilities 
in science education involves a range of strategies that 
can be tailored to meet the diverse needs of these 
students. These approaches include adapting 
instruction, peer group interaction, adapting materials, 
digital technology, universal design for learning (UDL), 
evidence-based practices such as mnemonic devices and 
hands-on materials, systematic instruction based on 
behavioral principles, teaching procedures such as 
errorless learning and time delay, inquiry instruction, 
and multi-sensory teaching approaches. These strategies 
aim to promote academic achievement, motivation, and 
engagement for students with disabilities and to create 
inclusive science classrooms. 

The most common teaching approach in special 
education is the adaptation of instruction, which is 
focused on modifying the way information is presented 
to students with disabilities. This approach is often 
followed using peer group interactive strategies, which 
promote collaboration and communication between 
students, allowing them to learn from one another. 
Another essential aspect is the adaptation of materials, 
ensuring that the content is accessible to all students, 
regardless of their abilities (Parris et al., 2019; Rix et al., 
2009; Russell et al., 2022).  

There are traditional effective teaching strategies for 
students with disabilities, including mnemonic devices 
(Jurowski, 2015), adaptive texts (Alber-Morgan et al., 
2015), concrete experiences (Karlsudd, 2020), and hands-
on materials (Alber-Morgan et al., 2015; White, 2022). 
Students with disabilities can improve their science 
achievement through inquiry-based activities that 
provide appropriate levels of structure and teacher 
support.  

Spooner et al. (2017) highlighted systematic 
instruction, a teaching approach based on behavioral 
principles, as an effective method for teaching a range of 
skills to students with severe disabilities, including 
academic subjects. Systematic instruction emphasizes 
the use of explicit, structured, and individualized 
teaching procedures. 

Courtade et al. (2007) suggested that students with 
significant cognitive disabilities can benefit from 
teaching procedures such as errorless learning and time 
delay. These strategies minimize the likelihood of errors 
during learning and gradually increase the response 
time required for successful task completion.  

Inquiry instruction provides a platform for extended 
interrogation strategies that help students understand 
and remember scientific concepts better than direct 
instruction of facts (Mulvey et al., 2016). This approach 
encourages students to explore scientific concepts 
through hands-on experiences and active engagement. 

Cognitive conflict can be used in the process of 
learning science to increase students’ metacognitive 
awareness and understanding of the gap between their 
existing beliefs and new scientific information 
(Vosniadou, 2019). This approach focuses on helping 
students recognize and resolve discrepancies between 
their prior knowledge and new concepts, rather than 
simply proving that their intuitive understandings are 
incorrect. Using a variety of multi-sensory teaching 
approaches in science learning can maximize the use of 
available channels for sensory stimuli. These approaches 
may include the use of three-dimensional objects, color 
photographs and illustrations, sound, smells, and tactile 
materials to enhance students’ engagement and 
understanding of scientific concepts (Bancroft, 2002). 

Digital technology has been found to enhance the 
engagement of students with disabilities in academic 
learning (McKissick et al., 2018; Starcic & Bagon, 2014). 
Various types of digital technology can support students 
with disabilities by reducing limitations, such as 
attention barriers, deficits in remaining on task, and 
memory deficits (Chang & Hwang, 2018; Tu & Hwang, 
2018; Turan & Atila, 2021). The use of digital technology 
can also help increase academic achievement, 
motivation, and engagement among these students 
(Mallidis-Malessas et al., 2022). 

UDL (Meyer et al., 2014) is an emerging instructional 
framework that supports the philosophy of inclusion 
(King-Sears & Johnson, 2020; Meyer et al., 2014; Phelan, 
2018 ; Spencer, 2011). UDL emphasizes the importance 
of designing educational environments and materials to 
meet the diverse needs of all learners, including those 
with disabilities (Adu-Boateng & Goodnough, 2022). 
Some approaches (such as concrete experiences, hands-
on materials, and mnemonic devices and adaptive texts) 
represent traditional teaching methods that have been 
used for decades to support students with disabilities. 
Inquiry instruction and cognitive conflict reflect a shift 
towards more student-centered learning experiences. 
Other approaches (UDL, digital technology, and multi-
sensory teaching approaches) represent contemporary 
trends in special education, focusing on accessibility, 
inclusivity, and integration of technology. 
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METHOD 

A systematic review is a rigorous and structured 
approach to literature research that aims to 
comprehensively identify, evaluate, and synthesize all 
relevant studies on a specific topic or research question. 
In this particular systematic review, the Scopus database 
was used to search for relevant publications. Figure 1 
shows publication selection flow chart. 

The search query used was: TITLE-ABS-KEY 
(“special education” AND “science”) AND (LIMIT-TO 
(PUBSTAGE, “final”)) AND (LIMIT-TO (DOCTYPE, 
“ar”) OR LIMIT-TO (DOCTYPE, “cp”)) AND (LIMIT-TO 
(LANGUAGE, “english”)) AND (LIMIT-TO (PUBYEAR, 
2022) OR LIMIT-TO (PUBYEAR, 2021) OR LIMIT-TO 
(PUBYEAR, 2020) OR LIMIT-TO (PUBYEAR, 2019) OR 
LIMIT-TO (PUBYEAR, 2018) OR LIMIT-TO (PUBYEAR, 
2017) OR LIMIT-TO (PUBYEAR, 2016) OR LIMIT-TO 
(PUBYEAR, 2015) OR LIMIT-TO (PUBYEAR, 2014) OR 
LIMIT-TO (PUBYEAR, 2013)) 

This query focused on finding articles and conference 
papers (DOCTYPE “ar” and “cp”) in English 
(LANGUAGE “english”) that were in their final 
publication stage (PUBSTAGE “final”). The search was 
limited to publications from the years 2013 to 2022 
(PUBYEAR). The main search terms included “special 
education” and “science” in the title, abstract, or 
keywords (TITLE-ABS-KEY). 

By using this search strategy, the systematic review 
aimed to gather a comprehensive set of relevant 
publications on the given topic, which would then be 
subjected to further screening and analysis as per the 
established selection criteria. The titles and abstracts of 
420 publications obtained in the first screening were read 
and evaluated according to the screening criteria (Table 

1). These criteria include  

(1) the publication of publications that are not 
directly related to teaching science to special 
education students,  

(2) the removal of reviews, meta-analyses and 
bibliometric analyzes, and  

(3) the removal of studies that provide only 
theoretical information.  

As a result of the pre-screening, 50 publications were 
selected. Afterwards, the full texts of these publications 
were accessed and detailed analyzes were carried out, 
and 18 publications (Table 2) were found suitable by 
evaluating them within framework of the same criteria. 

The studies examine various aspects of science 
education for students with disabilities, such as autism 
spectrum disorder (ASD), intellectual disabilities, and 
particular cognitive difficulties. These investigations 
were conducted in various countries (Canada, Greece, 
Singapore, South Korea, the United Kingdom, the 
United States, and Turkey) and published in specialized 
education, special education, and technology in 
education journals. A notable number of studies are co-
authored by multiple researchers, indicating a 
collaborative approach to studying science education for 
students with disabilities. As researchers contribute their 
unique perspectives and areas of expertise to the study, 
collaborative research efforts frequently yield deeper 
insights and a more comprehensive understanding of 
the subject matter. 17 of 18 publications have multiple 
authors, while only one (Ozguc & Cavkaytar, 2015) has 
only two authors. Range of authors per study is between 
two and nine, with an average of about four authors per 
study. This indicates that a significant number of 
researchers are actively collaborating to investigate 
various aspects of science education for students with 
disabilities. Also, the diversity of authors reflects the 
interdisciplinary nature of the research, as experts from 
disciplines such as special education, science education, 
and educational technology collaborate to address the 
complex challenges encountered by students with 

 
Figure 1. Publication selection flow chart (Source: Authors’ 
own elaboration) 

Table 1. Inclusion & exclusion criteria 

Criteria Inclusion Exclusion 

Database Scopus Other databases 
Publication type Articles & conference papers Other types (e.g., reviews, meta-analyses, & book chapters) 
Language English Non-English languages 
Publication year 2013-2022 Before 2013 & after 2022 
Content Special & science education Publications not related to special & science education 
Research type Research article Reviews, meta-analyses, bibliometric analyzes, & theoretical studies 
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disabilities in science education. This interdisciplinary 
approach permits a more comprehensive 
comprehension of issues and the creation of more 
effective instructional strategies and interventions. 

Data Analysis 

In this research, a qualitative research methodology 
was employed to conduct an in-depth examination and 
content analysis of the selected articles (Creswell, 2014). 
Each study was meticulously reviewed by the 
researchers, and themes were identified within the 

research context. The researchers reached a consensus on 
the naming of the themes. Under the heading “aim of the 
studies,” the primary foundations of technological tools, 
approaches, curricula, and materials were established. In 
contrast, the heading “research method” revealed 
themes such as case studies, multiple probes, multiple-
baseline, qualitative methods, quasi-experimental, and 
single-subject research. For the “participants profile” 
section, the participants were clustered according to 
their specific disabilities. In the “data collection tool” 
section, themes were formed based on the utilized tools, 
including questionnaires, tests, interviews, documents, 

Table 2. Selected article list 

id Authors Title Year Country Journal 

1 Thornton et al. 
(2015) 

Effects of collaborative pre-teaching on science 
performance of high school students with specific 

learning disabilities 

2015 USA Education and Treatment 
of Children 

2 Knight et al. 
(2015) 

An exploratory study using science e-texts with 
students with autism spectrum disorder 

2015 USA Focus on Autism and Other 
Developmental Disabilities 

3 Ozguc and 
Cavkaytar (2015) 

Science education for students with intellectual 
disability: A case study 

2015 Turkey Journal of Baltic Science 
Education 

4 Koomen (2016) Inclusive science education: Learning from Wizard 2016 USA Cultural Studies of Science 
Education 

5 Carnahan et al. 
(2016) 

Increasing comprehension of expository science text 
for students with autism spectrum disorder 

2016 USA Focus on Autism and Other 
Developmental Disabilities 

6 Kim (2017) Multimodal modeling activities with special needs 
students in an informal learning context: Vygotsky 

revisited 

2017 Singapore EURASIA Journal of 
Mathematics, Science and 

Technology Education 
7 Knight et al. 

(2018) 
Scripted and unscripted science lessons for children 

with autism and intellectual disability 
2018 USA Journal of Autism and 

Developmental Disorders 
8 Ok et al. (2018) Teaching and learning biology with iPads for high 

school students with disabilities 
2018 USA Journal of Educational 

Computing Research 
9 McKissick et al. 

(2018) 
Using computer-assisted instruction to teach science 

vocabulary to students with autism spectrum 
disorder and intellectual disability 

2018 USA Rural Special Education 
Quarterly 

10 Garwood et al. 
(2019) 

Improving persuasive science writing for secondary 
students with emotional and behavioral disorders 

educated in residential treatment facilities 

2019 USA Behavioral Disorders 

11 King-Sears and 
Johnson (2020) 

Universal design for learning chemistry instruction 
for students with and without learning disabilities 

2020 USA Remedial and Special 
Education 

12 Apanasionok et 
al. (2020) 

Teaching science to students with developmental 
disabilities using the early science curriculum 

2020 United 
Kingdom 

Support for Learning 

13 Kizilaslan et al. 
(2021) 

Improve learning with hands-on classroom 
activities: Science instruction for students with 

visual impairments 

2021 Turkey European Journal of Special 
Needs Education 

14 Wright et al. 
(2021) 

Video prompting to teach robotics and coding to 
middle school students with autism spectrum 

disorder 

2021 USA Journal of Special 
Education Technology 

15 Turan and Atila 
(2021) 

Augmented reality technology in science education 
for students with specific learning difficulties: Its 

effect on students’ learning and views 

2021 Turkey Research in Science and 
Technological Education 

16 Park (2022) Analysis of teachers’ questions in the STEAM class 
for students with intellectual disabilities 

2022 South 
Korea 

Journal of Curriculum and 
Teaching 

17 Adu-Boateng and 
Goodnough 

(2022) 

Examining a science teacher’s instructional practices 
in the adoption of inclusive pedagogy: A qualitative 

case study 

2022 Canada Journal of Science Teacher 
Education 

18 Mallidis-
Malessas et al. 

(2022) 

Teaching physics to students with intellectual 
disabilities using digital learning objects 

2022 Greece Journal of Special 
Education Technology 
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observations, and others. Subsequently, interventions 
and outcomes of the conducted studies were analyzed. 
The studies were classified under four main headings 
based on their interventions and practices. These 
categories included technology-assisted interventions, 
curriculum or teaching method interventions, 
interventions for specific disabilities, and the 
implementation and assessment of educational 
practices. This classification allowed for a 
comprehensive understanding of various approaches 
and strategies employed in the studies and facilitated 
comparison and analysis of their respective results. 

FINDINGS 

Aims of the Study 

The body of research on science education for 
students with disabilities covers a wide range of topics. 
Several studies focus on the effectiveness of various 
technological tools in enhancing learning outcomes for 
these students, as illustrated in Figure 2. Furthermore, 
some studies explore different approaches to improving 
learning outcomes in science and writing for students 
with disabilities. Additionally, researchers have probed 
the efficacy of different strategies for enhancing science 
and reading comprehension for children with 
disabilities. Lastly, some studies examine the challenges 
and requirements of teaching science to students with 
disabilities, shedding light on the complexities of 
inclusive education. 

Several studies aimed to investigate the effectiveness 
of different technological tools in improving the learning 
outcomes of students with disabilities, as shown in 
Figure 2. One study (id 2) evaluated the feasibility and 
effectiveness of using Book Builder™, an electronic text 
tool, to enhance science comprehension for students 

with ASD. Another research paper (id 9) explored the 
potential of computer-assisted instruction (CAI) in 
providing science instruction for students with ASD and 
intellectual disability (ID) in rural special education 
settings. A third study (id 15) aimed to investigate the 
impact of augmented reality (AR) technology on science 
learning for students with specific learning disabilities 
(SLD). Additionally, two other papers (id 14 and 18) 
investigated the effectiveness of using video-based 
modeling and digital learning objects (DLO) in teaching 
robotics coding and physics to students with ASD/ID 
and ID, respectively. Finally, a study (id 8) evaluated the 
first-year experience of iPad-supported teaching and 
learning in a high school modified biology class. 

Some studies aimed to investigate different 
approaches to enhancing the learning outcomes of 
students with disabilities in science and writing. One 
study (id 10) examined the effectiveness of self-regulated 
strategy development (SRSD) persuasive writing 
instruction for secondary students with emotional and 
behavioral disorders (EBD) educated in a residential 
treatment facility (RTF). Another study (id 6) developed 
an authentic and participatory learning environment for 
students with disabilities in Singapore to learn about 
astronomy through interdisciplinary multimodal 
modeling activities. A third paper (id 11) investigated 
the effectiveness of using UDL in teaching high school 
chemistry students, both with and without learning 
disabilities, how to calculate molar conversions. 
Additionally, two other studies (id 1 and 17) 
investigated the impact of a collaborative pre-teaching 
method on the science achievement of high school 
students with SLD in general education biology classes, 
and the instructional practices of a high school science 
teacher with a special education background as she 
adopts inclusive science pedagogy. 

 
Figure 2. Aim of the studies (Source: Authors’ own elaboration) 
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Research has tried to determine the efficacy of 
various strategies for enhancing the science and reading 
comprehension learning outcomes of children with 
disabilities. One study (id 7) evaluated the effectiveness 
and efficiency of scripted and unscripted tasks and 
analyzed lesson plans from an elementary science 
curriculum designed for students with intellectual 
disabilities and an ASD. Another paper (id 5) described 
the results of a text pattern intervention designed to 
support expository reading comprehension, specifically 
science text comprehension, for high school students 
with ASD. A third study (id 13) examined the 
effectiveness of instructional materials and activities 
designed to teach science to students with visual 
impairment who find it difficult to comprehend visually 
complex concepts and information. Additionally, a 
paper (id 16) analyzed the types of questions used by 
special education teachers in STEAM classes for students 
with intellectual disabilities. 

Some research tried to examine the requirements and 
difficulties of teaching science to students with 
disabilities. One paper (id 4) reported on a case study of 
a student with disabilities in an inclusive seventh-grade 
life science classroom using a framework of disability 
studies in education. Another research paper (id 3) 
identified the needs and problems in teaching science 
and technology to students with mild intellectual 
disabilities in a special education middle school. 
Additionally, a paper (id 12) aimed to pilot the use of the 
early science (ES) curriculum with students who have 
moderate to severe developmental disabilities in a 
special education setting in the United Kingdom. 

Research Methods 

Research on science education for students with 
disabilities employs various research methodologies to 
investigate the effectiveness of interventions, 
instructional practices, and treatments. Three case 
studies have been conducted, as well as several studies 
utilizing multiple-probe or multiple-baseline designs to 
examine the impact of interventions on single subjects or 
groups of subjects. In addition, two single-subject 
research studies have evaluated the efficacy of 
treatments and lesson plans for teaching physics to 
students with intellectual impairments. Four studies 
employed qualitative approaches to investigate a variety 
of study problems, while one used a quasi-experimental 
approach to examine the effectiveness of UDL in 

teaching high school chemistry to students with and 
without learning difficulties. These diverse research 
methodologies provide valuable insights into the impact 
of various interventions and instructional practices on 
student engagement and learning in the context of 
students with disabilities. Table 3 shows research 
method frequencies. 

There have been three case studies undertaken, as 
well as several studies employing a multiple-probe or 
multiple-baseline study methodology. These designs are 
utilized to examine the impact of an intervention on a 
single subject or a group of subjects. In addition, two 
single-subject research studies have evaluated the 
efficacy of treatments and lesson plans for teaching 
physics to students with intellectual impairments. Four 
studies employed qualitative approaches to investigate 
a variety of study problems. One study used a quasi-
experimental approach to examine the effectiveness of 
UDL in teaching high school chemistry to students with 
and without learning difficulties. Generally, these 
research approaches are used to investigate the impact 
of various interventions and instructional practices on 
student engagement and learning. 

The research methods in the following studies all 
utilized a case study approach. The first study (id 6) used 
design-based research to examine the instructional 
practices of a high school science teacher with a special 
education background as she adopted inclusive science 
pedagogy. The second study (id 17) utilized a qualitative 
case research methodology to examine the instructional 
practices of a high school science teacher with a special 
education background as she adopts inclusive science 
pedagogy. The third study (id 12) involved piloting ES 
curriculum over a six-week period with nine students 
with developmental disabilities using a case study 
approach. Finally, the fourth study (id 8) used a 
descriptive case study methodology to examine the 
integration of iPads in a high school modified biology 
class. 

The methods used in these studies employed a 
multiple-probe design to investigate the effectiveness of 
various interventions. In the study (id 2), a multiple 
probe design with an embedded ABCD design was used 
to evaluate different modifications of Book Builder™ on 
measures of vocabulary, literal comprehension, and 
application questions. The studies (id 14 and 15) also 
used a multiple probe design to investigate the 
effectiveness of interventions on various skills, with the 
second study utilizing a single-subject multiple probe 
design across science units and the third study using a 
single-case study design with a multiple probe 
replication across three middle school participants to 
teach block-based coding of robots. Overall, these 
studies (id 1, 2, 14, and 15) demonstrate the utility of the 
multiple probe design in evaluating the effectiveness of 
interventions across various domains.  

Table 3. Research method frequency 

Research method Number of studies 

Case study 3 
Multiple probe 4 
Multiple-baseline 4 
Qualitative methods 3 
Quasi-experimental 1 
Single-subject research 2 
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To analyze the impact of various treatments, each of 
these studies employed a single-case multiple-baseline 
design across all participants. In the study (id 5), the 
effects of a text structure intervention package on 
students’ comprehension of science passages were 
evaluated using a multiple baseline design. Another 
study (id 13) also used a single-case multiple-baseline 
design to examine the effects of an intervention on 
improving the writing skills of students. Additionally, 
the methods used in two other studies (id 9 and 10) 
involved a single-case multiple-baseline design across 
participants to evaluate the effects of interventions on 
academic skills. 

The research methods used in these studies were 
qualitative in nature. The papers employed various 
qualitative data collection and analysis techniques, such 
as interviews, observations, and document analysis. In 
one study (id 16) , the researchers analyzed the types of 
questions used by special education teachers in STEAM 
classes for students with intellectual disabilities using a 
qualitative research method. They found that teachers 
primarily used lower-order questions and 
recommended the use of higher-order questions to 
promote critical thinking skills in their students. Another 
paper (id 3) used qualitative methods for data collection 
and analysis to explore the experiences of teachers and 
students in a particular context. The authors used semi-
structured interviews and observations to collect data 
and conducted a thematic analysis to identify themes 
and patterns. Finally, the methods used in another paper 
(id 4) were also qualitative in nature. The researchers 
used interviews and document analysis to understand 
the perspectives and experiences of participants in the 
study. These qualitative methods helped the researchers 
gain insights into the participants’ experiences and 
perspectives, and provided rich, in-depth data to inform 
the research questions. 

The research methods used in these studies involved 
single-subject research design, which is an experimental 
design that focuses on a single participant or a small 
group of participants. In the study (id 7), a single-subject 
research design was used to evaluate the effectiveness of 
scripted and unscripted task analyzed lesson plans. 
Similarly, in the study (id 18), an AB single-subject 
design was employed to examine the effectiveness of 
DLO in teaching physics to students with intellectual 
disabilities. This research method is useful for 
investigating the effectiveness of an intervention or 
treatment for individuals with specific needs. Single-
subject research designs are highly structured, allowing 
for detailed observation and analysis of individual 
behavior over time. 

The quasi-experimental method was used in only one 
study (id 11), which focused on evaluating the 
effectiveness of using UDL in teaching high school 
chemistry students, both with and without learning 
disabilities, how to calculate molar conversions. 

Participants Profile 

Table 4 offers an overview of various research 
studies focusing on students with disabilities, 
showcasing the diversity in education levels, number of 
participants, and types of disabilities addressed. The 
studies cover middle school to high school students, and 
the number of participants ranges from just one to nine 
or more. ASD emerges as the most common special need 
type across six studies, with other needs such as ID, SLD, 
EBD, visual impairment, and moderate to severe 
developmental disabilities also being investigated. This 
variety of special needs highlights the importance of 
tailoring educational approaches to meet the unique 
requirements of students with disabilities. 

Table 4. Participant profile of studies 

No Education level Number of participants Disability type 

1 High school 2 Specific learning disabilities 
2 Middle school 3 Autism spectrum disorder 
3 Middle school 11 students, 9 mothers, 1 father, 2 teachers Mild intellectual disability 
4 Middle school 1 Learning disabilities 
5 High school 3 Autism spectrum disorder 
6 Special education Not specified Not specified 
7 Elementary school 2 Intellectual disability & autism spectrum disorder 
8 High school Not specified Not specified 
9 Special education 3 Autism spectrum disorder & intellectual disability 
10 Middle school Not specified Emotional and behavioral disorders 
11 High school Not specified Learning disabilities 
12 Special education 9 Moderate to severe developmental disabilities 
13 Not specified Not specified Visual impairment 
14 Middle school 3 Autism spectrum disorder & intellectual disability 
15 Middle school 4 Specific learning difficulties 
16 High school Not specified Intellectual disabilities 
17 High school 1 Special education background 
18 High school Not specified Intellectual disabilities 
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Table 4 presents information on the education level, 
number of participants, and types of disabilities of 
participants in various research papers. The research 
papers in Table 4 all address disabilities. The education 
levels of participants in the studies range from middle 
school to high school, with some studies not specifying 
the education level. The number of participants also 
varies across the studies, with some having only one 
participant while others have as many as nine or more. 
The most common disabilities type among the 
participants is ASD, which is found in six of the studies. 
Other disability types include ID, SLD, EBD, visual 
impairment, and moderate to severe developmental 
disabilities. Some studies do not specify the disability 
types of their participants. Overall, Table 4 indicates a 
diverse range of disabilities among the participants in 
these studies, highlighting the importance of addressing 
the unique needs of students with disabilities. 

Data Collected in the Studies 

The selected studies employed various data 
collection tools to assess the effectiveness of different 
interventions for students with disabilities (as shown in 
Figure 3). 

Several studies (id 1, 2, 5, 7, 9, 10, 11, 14, and 18) used 
social validity questionnaires to evaluate the 
acceptability and relevance of the interventions. 
Knowledge tests were also frequently used to measure 
the academic achievement of participants (id 9, 11, 12, 13, 
and 18). Other common tools included interviews (id 3, 
4, 6, 8, 13, 15, and 17) and classroom observations (id 3, 
4, 8, and 17). Some studies incorporated more unique 
data collection methods, such as video recordings (id 3, 
6, 15, and 16), participants’ artifacts (id 6), and quick 
writes (id 10).  

This variety of data collection tools allowed the 
researchers to gather comprehensive data on the 
effectiveness and feasibility of the interventions, as well 
as the students’ and teachers’ experiences and 
perceptions. 

Intervention and Results 

The studies were grouped under four headings 
according to their interventions and practices. 
Technology-assisted interventions, curriculum or 
teaching method interventions, interventions for specific 
disabilities, and implementation and assessment of 
educational practices. 

Technology-assisted interventions have shown 
promise in supporting the learning of students with 
various disabilities. Here’s a brief explanation of each 
technology-assisted intervention mentioned in the 
studies: 

E-texts are electronic versions of printed materials. In 
this study (id 2), e-texts were used to enhance 
vocabulary, literal comprehension, and application 
questions for students with disabilities. The results 
showed high levels of treatment fidelity and satisfaction 
among both teachers and students, indicating that e-
texts can be a valuable tool for promoting learning and 
engagement. 

This study (id 9) explored the effectiveness of CAI in 
improving the academic performance of students with 
ASD and intellectual disabilities in science. The results 
showed that CAI led to increased correct responses and 
improved performance over time, which was 
maintained during the maintenance phase. This suggests 
that CAI can be an effective instructional tool for this 
population. 

 
Figure 3. Classification of data collection tools (Source: Authors’ own elaboration) 
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AR technology (id 15) was used to support students 
with SLD in learning science concepts. The results 
showed that students were better able to learn science 
concepts and were willing to use AR technology. 
However, the study was limited by its small sample size. 

Interdisciplinary multimodal modeling activities (id 
6) were found to be beneficial for children with 
disabilities in developing astronomical understanding 
and higher cognitive functions. These activities 
promoted multiliteracies development using digital and 
multimodal resources and integrated learners’ everyday 
experiences with scientific astronomical understanding. 
Assistive technology was also used to lessen the 
cognitive load for learners. 

This study (id 14) used systematic video prompting 
to teach robotics coding skills to students with ASD. The 
intervention demonstrated a functional relationship 
between the use of systematic video prompting and the 
mastery of robotics coding skills. The participants also 
retained the skills they learned during the intervention, 
and the intervention was deemed feasible and effective. 

DLO (id 18) in the form of interactive simulations 
were found to be effective in teaching physics to students 
with intellectual disabilities. The study demonstrated a 
functional relationship between DLO intervention and 
students’ correct responses during probe sessions. The 
social validity assessment also showed that students 
with ID benefited from using DLO. 

This study (id 8) examined the first year of iPad-
supported teaching and learning in a high school 
modified biology class. The results showed that iPads 
replaced, amplified, and transformed pedagogy and 
learning, supporting general learning or instructional 
practices with little science specificity. A strong 
technology vision and collaborative planning with 
teachers, as well as deep pedagogical and content 
knowledge, were important factors in overcoming 
barriers to integration. 

Curriculum or teaching method interventions have 
demonstrated significant potential for supporting 
students with disabilities by adapting instructional 
strategies to better suit their unique needs. Here’s an 
interpretation of the mentioned studies: 

This study (id 5) investigated the effectiveness of a 
text structure intervention in improving the reading 
comprehension of science passages for high school 
students with ASD. The results showed that students 
had an increased ability to identify text patterns and use 
them for comprehension. The intervention had a lasting 
effect, suggesting that explicit instruction in text 
structure can be an effective way to support reading 
comprehension for students with ASD in content areas 
such as science. 

SRSD (id 10) persuasive writing instruction was 
delivered by a science teacher to improve the writing 
skills of students with EBD. The students demonstrated 

improvement across multiple measures of skill in 
writing, including persuasive parts, total words written, 
and holistic writing quality. The intervention was also 
found to be socially valid, indicating that effective 
writing interventions can help improve the writing skills 
of students with EBD. 

The study (id 7) compared the effectiveness of 
scripted and unscripted task-analyzed lesson plans in 
teaching science content to students with intellectual 
disabilities and ASD. The results suggested that both 
types of lesson plans were effective, but unscripted task-
analyzed versions were more efficient and preferred by 
teachers. The use of unscripted task-analyzed lesson 
plans increased the science vocabulary and conceptual 
understanding of students with intellectual disabilities. 

This study (id 1) explored the impact of the 
collaborative pre-teaching method on the science 
achievement of two high school students with SLD in 
general education biology classes. The introduction of 
collaborative pre-teaching was associated with an 
improvement in both participants’ performance on daily 
biology tests. The findings suggest that collaborative 
pre-teaching can be a beneficial approach for supporting 
high school students with SLD in general education 
science classrooms. 

The study (id 11) investigated the effectiveness of 
UDL instruction on calculating molar conversions for 
students with and without learning disabilities. Students 
who received UDL instruction scored significantly 
higher on posttests than students who received 
traditional instruction. The results suggest that UDL 
chemistry instruction can be effective for students with 
and without learning disabilities. 

The study (id 12) examined the implementation of the 
ES curriculum for nine students with moderate to severe 
developmental disabilities. The results showed that the 
curriculum was positively received by staff members 
and improved science knowledge for all students. 
However, the study was limited in scope, and further 
research is needed to evaluate the effectiveness of the 
curriculum with a larger sample size and assess the 
feasibility of implementing all four units. 

Interventions for specific disabilities have the 
potential to enhance educational outcomes for students 
facing distinct challenges. The following paragraphs 
explore studies that have investigated the effectiveness 
of tailored instructional strategies for students with 
visual impairments and students with disabilities in 
inclusive science classrooms. These studies emphasize 
the importance of addressing individual learning needs 
and implementing appropriate strategies to support the 
learning process. 

This study (id 13) found that instructional activities 
and materials designed specifically for students with 
visual impairments can help them acquire science 
concepts. The designed materials and activities were 
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effective in improving engagement, interest, and 
conceptual understanding of science among students 
with visual impairments. The study highlighted the 
importance of analyzing students’ learning needs based 
on their physical condition and learning problems to 
determine the appropriate strategy to support the 
learning process. 

The paper (id 4) examined the experiences of a 
student with disabilities in an inclusive science 
classroom, finding that the nature of inclusion was 
fragile and functional. The learning process was 
fragmented due to an emerging disciplinary literacy. 
The paper suggests that classroom practices supporting 
students with learning disabilities should focus on 
student strengths, intentional use of disciplinary literacy 
strategies, and opportunities for eliciting student voice 
in decision-making. 

The implementation and assessment of educational 
practices are essential to comprehending how to 
effectively support diverse students. The following 
paragraphs discuss research on inclusive pedagogy, the 
challenges and requirements of teaching science and 
technology to students with moderate intellectual 
disabilities, and the types of queries posed by special 
education teachers in STEAM classes. 

This study (id 17) focused on a teacher’s instructional 
practices in implementing inclusive pedagogy for 
diverse students in a science classroom. While the 
teacher focused on creating multiple means to engage 
students, represent the curriculum, and enable diverse 
students to express and communicate their 
understanding, several tensions were identified. These 
tensions included inadequate instructional resource for 
teachers, an inflexible science curriculum, an 
overreliance on standardized testing, and inadequate 
professional learning. The paper concludes with 
implications for science teachers and preservice teachers’ 
education and recommendations for future research. 

The study’s (id 3) objective was to discern the 
challenges and requirements associated with instructing 
these learners in science and technology. Employing 
qualitative methodologies, the researchers gathered and 
scrutinized data to uncover the obstacles and necessities 
of teaching science and technology to students with mild 
intellectual disabilities at this distinct educational 
institution. By conducting semi-structured interviews 
with two educators, 11 pupils, and their guardians, and 
utilizing the researcher’s journal, classroom artifacts, 
field notes, and video documentation, they were able to 
portray the circumstances within the science and 
technology curriculum. The investigators were 
instrumental in pinpointing concerns and suggesting 
strategies for enhancing the course. 

The research (id 16) is situated in South Korean 
special schools catering to students with intellectual 
disabilities, where special education instructors deliver 

STEAM courses. This study examines the variety of 
questions employed by these educators within the 
context of STEAM classes. 

A brief evaluation of the results of the studies can be 
found follows: The studies demonstrate the positive 
effects of technology-assisted interventions and 
curriculum or teaching method interventions on the 
academic performance and engagement of students with 
disabilities. Improved academic performance and 
engagement with technology-assisted interventions 
were seen in areas such as vocabulary, comprehension, 
and application questions (id 2), increased correct 
responses in science for students with ASD and ID (id 9), 
and supported learning of science concepts for students 
with SLD (id 15). Furthermore, systematic video 
prompting (id 14), DLO (id 18), and iPad integration (id 
8) all showed benefits in various aspects of the learning 
process for students with disabilities. 

Enhanced content understanding and skill 
development through curriculum or teaching method 
interventions were also evident in the studies. For 
instance, text structure intervention improved reading 
comprehension of science passages for students with 
ASD (id 5), while SRSD persuasive writing instruction 
improved writing skills for students with EBD (id 10). 
Task-analyzed lesson plans increased science 
vocabulary and conceptual understanding for students 
with intellectual disabilities and ASD (id 7). 
Additionally, instructional materials for visually 
impaired students, multimodal modeling activities, 
collaborative pre-teaching methods, and UDL 
instruction were effective in promoting understanding 
and academic achievement for students with various 
disabilities (id 13, 6, 1, and 11). ES curriculum also 
improved science knowledge for students with 
moderate to severe developmental disabilities (id 12). 

Insights from these studies provide valuable 
information for educators seeking to implement and 
assess educational practices for students with 
disabilities. By identifying and addressing the unique 
needs and challenges faced by these students, 
interventions can be designed and implemented to 
effectively support their learning and academic success. 

DISCUSSION 

The purpose of this study is to systematically analyze 
the literature retrieved from the Scopus database on 
teaching science to students with disabilities in order to 
advance our understanding and inform future research 
in science education. The 420 publications obtained were 
looked over, and 18 of them were chosen for a more in-
depth investigation. The findings that were acquired 
from the study are going to be addressed with regard to 
these four topics. 

In recent years, technology has played an 
increasingly important role in assisting teachers with the 
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instruction of science subjects, especially for students 
with disabilities (McKissick et al., 2018; Turan & Atila, 
2021; Wright et al., 2021). Numerous studies have 
demonstrated the various applications of technology in 
this context, including serving as a direct instructional 
instrument (Gavronskaya et al., 2021) and facilitating the 
creation of interactive educational materials (Mallidis-
Malessas et al., 2022; Ok et al., 2018). It has been 
demonstrated that these engaging and dynamic 
resources effectively captivate the attention of the 
intended learner population while simultaneously 
increasing their motivation (Ok et al., 2018). Regardless 
of the specific role technology plays in these educational 
endeavors, it is undeniably effective in teaching science 
to students with disabilities (Adu-Boateng & 
Goodnough, 2022; McKissick et al., 2018; Starcic & 
Bagon, 2014). The successful implementation of such 
technology-assisted interventions attests to their great 
potential for fostering skill development among 
students with disabilities. 

Another important aspect of intervention studies 
involves the implementation of tailored teaching 
programs or appropriate approaches for the targeted 
student population. These investigations generally 
concentrate on the development of specific skills among 
the students (Carnahan et al., 2016; Koomen, 2016; 
Ozguc & Cavkaytar, 2015). For instance, according to 
Garwood et al. (2019), SRSD model is a well-established 
approach for teaching writing skills, with an emphasis 
on self-regulation and strategy instruction. In their 
study, SRSD was employed to teach persuasive writing 
skills in relation to science content. Knight et al. (2018) 
further underscored the significance of educators’ 
competence in their preferred approaches, as this 
proficiency plays a critical role in achieving desired 
outcomes. In another study (Thornton et al., 2015), the 
successful implementation of collaborative pre-teaching 
methods, which are based on providing support to 
students prior to their inclusion in mainstream 
classrooms, was also reported. 

Another point of discussion in the realm of 
educational approaches pertains to the adaptability of 
methods and materials according to the specific needs of 
the target student population. For example, Kizilaslan et 
al. (2020) developed tailored instructional materials for 
visually impaired students to experience science topics 
through hands-on experiments. Inferences drawn from 
classroom practices that support students with learning 
difficulties emphasize the importance of focusing on the 
students’ strengths, the deliberate use of disciplinary 
literacy strategies, and providing opportunities to 
amplify the students’ voices in decision-making 
processes (Knight et al., 2015). This highlights the 
necessity of tailoring pedagogical techniques and 
resources to the unique circumstances of students, in 
order to optimize their educational experiences and 
outcomes. 

An additional issue warranting attention is the 
implementation and assessment of educational 
practices, particularly as they pertain to students with 
disabilities. It is essential to consider the unique 
circumstances of these students when applying various 
methodologies (King-Sears & Johnson, 2020; Mallidis-
Malessas et al., 2022; Villanueva & Di Stefano, 2017). 
Apanasionok et al. (2020) highlight that students with 
developmental disabilities encounter difficulties 
accessing mainstream science programs, which 
consequently exacerbates the science attainment gap 
between students with and without disabilities. Park 
(2022) further examined the questions prepared by 
educators, emphasizing the critical role teachers play as 
practitioners in this context. The integration of research 
findings into classroom practices also poses challenges 
for educators, reinforcing the importance of addressing 
these hurdles to ensure effective teaching and learning 
for students with diverse needs (Odom et al., 2020; Parris 
et al., 2019; Solari et al., 2022). 

CONCLUSIONS 

Different studies have investigated the effectiveness 
of technological tools, diverse approaches, and strategies 
to improve science and related subject learning 
outcomes for students with disabilities. These studies 
demonstrate the significance of adapting pedagogical 
strategies and materials to the specific circumstances and 
needs of students with disabilities. Different research 
methodologies have been used to examine the efficacy of 
interventions and instructional practices for students 
with disabilities. These approaches, which include case 
studies, multiple-probe designs, single-subject research 
designs, and qualitative methods, have provided 
valuable insights into a variety of educational settings 
and student populations. By employing these various 
methodologies, researchers can continue to refine and 
improve educational practices, thereby ensuring that all 
students have more inclusive and productive learning 
experiences. The analyzed research papers cover a wide 
spectrum of disabilities, educational levels, and 
participant numbers, highlighting the significance of 
tailoring educational interventions to meet the specific 
needs of each student. In addition, the use of a variety of 
data collection instruments, such as social validity 
questionnaires, knowledge tests, interviews, and 
observations, has allowed researchers to collect 
comprehensive data on intervention effectiveness and 
stakeholder experiences. These findings emphasize the 
need for sustained research and adaptation to improve 
educational support for students with disabilities. The 
studies show positive influence of technology-assisted 
and curriculum-based interventions on the academic 
performance and engagement of students with a range 
of disabilities. These findings highlight the significance 
of individualized instructional strategies that cater to 
specific requirements of students with disabilities. 
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To continuously refine and expand our 
understanding of the most effective methods to support 
the educational requirements of this student population, 
additional research is required. Additionally, additional 
research and implementation of these interventions will 
improve educational outcomes and overall support for 
this diverse population. 
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