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Inclusive science education must allow for the ability to access
scientific concepts, engage in inquiry, communicate understanding, and
demonstrate achievement in learning environments that are meaningful
for students with diverse abilities. Barriers that may be encountered in
science classrooms by students with disabilities include: text-based
materials, inaccessible laboratory setting, lack of alternative communic

ation, overly rigid assessment procedures, and one-size-fits-all teaching
methods. Universal Design for Learning (UDL) offers proactive
strategies to decrease these barriers by creating curriculum, instruction,
learning resources, assessment and classroom interaction that are
designed for variation in learners from the outset. This review focuses
on the relevance and application of UDL in inclusive science education
for students with disabilities, specifically, the studies published from
2018 to 2026. Recent writings suggest that when UDL is incorporated
meaningfully into instructional planning, instead of simply as a list of
accommodation, it provides support for access, participation, engageme
nt, scientific achievement, motivation and learner agency. The research
literature on science education illustrates the significance of multimoda

1 representation, inquiry-based learning, the access to technologies,
collaborative science discourse, flexibility in assessment, and multiple
forms of action and expression. There is also some evidence that
teacher knowledge and confidence, professional development, institutio
nal support, the availability of technology, and planning time impact
successful implementation. The literature is not, however, uniformly
supportive, for instance, with respect to long-term outcomes, secondary
science education, laboratory learning, students with multiple disabilitie
s, and research in low- and middle-income contexts.

"© 2026 by the Author(s). Published by IJAR under CC BY 4.0. Unrestricted use allowed
with credit to the author.”
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According to the review, the concept of UDL needs to be understood as a framework for curriculum design that
focuses on what gets in the way of instruction and the environment rather than on a learner's deficit. A conceptual
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model is suggested for bringing together UDL principles and inclusive scientific learning to foster equitable
scientific learning for students with disabilities.

Introduction:-

The nature and importance of scientific literacy, problem-solving skills, critical thinking, the development of
evidence-based reasoning, and an understanding of the natural and technological world have become increasingly
acknowledged as important outcomes of science education, making it a crucial part of general education. But not all
learners have equal access to meaningful involvement in science. The scientific concept materials and processes,
scientific language, abstract representations, laboratory procedures, visual information, assessment formats,
classroom communication, or assumptions about how students are expected to show a scientific understanding can
pose a barrier for students with disabilities. Therefore, inclusion in a science classroom is not just about being
physically in the classroom with the students, it is about the things that need to be done to make them a part of the
science classroom community. It calls for intentional redesign of teaching and learning processes to enable students
to access, engage in and contribute to the scientific learning. UDL has become a significant approach to dealing with
learner variability in inclusive education. Instead of addressing a learner profile to provide for typical variation and
then building accommodations on top of that, UDL asks the UDL teacher to consider variation when designing the
curriculum and instruction. According to Capp (2020), UDL is an inclusive pedagogical approach that aims at
minimizing barriers to learning for all students and highlights the need for teachers to feel confident and
knowledgeable using the principles of UDL. The framework is especially relevant to science education because
what science knowledge is communicated is done in different ways, such as through text, diagrams, symbols,
models, demonstrations, experiments, numerical representations, oral explanations, and technological simulations.

The conceptual position of UDL has been bolstered by recent developments. The updated UDL Guidelines 3.0
(CAST, 2024) focus on minimizing barriers to learning that are grounded in bias and systems of exclusion, and on
fostering learner agency, belonging, multiple ways of knowing, accessible means of communication and flexible
forms of action and expression. This is important for special education because it isn't just about making the learning
accessible to the individual student; it's about changing the way learning takes place.Pilot studies specific to science
have also started to show promise of the uses of UDL. Sebti and Damiani (2021) presented a model that ties
inclusive philosophy, science and engineering practices, and UDL, highlighting inclusive scientific communities,
big ideas, model-based inquiry, cooperative learning, and science discourse. Likewise, Ruhter (2022) explained how
to structure inquiry science learning in inclusive classrooms for students with high support needs. These
contributions suggest that UDL can be adapted into a pedagogy of science other than science that is taught in
UDL.The aim of this review is thus to explore the potential of UDL to facilitate inclusive science education for
students with disabilities, to discuss key evidence that has been found in research conducted between 2018 and
2026, to analyze the challenges faced in implementing UDL, and to suggest future survey and research directions.

Conceptual Foundations of Universal Design for Learning:-

The main premise of UDL is that there is learner variability that can be predicted and can be taken into account
when planning curriculum. Rather than differences in learning styles as exceptional and in need of correction, UDL
considers variability in learning styles as a normal aspect of classrooms. This view is really applicable to inclusive
education as it changes the focus from 'why is it that this learner cannot access this lesson' to 'what is special about
this lesson that is creating an unnecessary barrier for this learner'.There are three overarching aspects of UDL:
Multiple Means of Engagement, Representation, and Expression and Action. The principles are elaborated upon in
the more detailed guidelines found in the 2024 version of the framework, which focus on interests and identities,
belonging, multiple ways of representing knowledge, accessible technologies, communication and strategic learning,
and learner agency (CAST, 2024).

Multiple means of engagement are about understanding that students have varying motivations, attention, interests,
confidence and persistence. Engagement in science classrooms can be fostered using real problems, inquiry,
collaborative investigations, choice of learning activities, links to real life, and opportunities to investigate questions
that are meaningful to the student.Multiple means of representation acknowledge that students learn in a variety of
ways. Representations, therefore, of content that is scientific can be done using the combinations of written
language, verbal explanations, diagrams, touchable materials, models, demonstrations, videos, simulations,
animation, real objects and easily-accessed digital resources. Such flexibility is particularly important for students
with visual, hearing, intellectual, learning, communication, or physical disabilities.
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Multiple means of action and expression acknowledge that learning about science may be expressed through various
modes of communication and action. Written examinations are thus just one of the possible ways. Students can
provide evidence of understanding orally, in a diagram, model, demonstration, digital/DVD presentation, structured
experiments, recorded responses, tactile representations and/or assistive communication systems as long as the
alternative mode is consistent with the intended learning outcome.This is not a strategy of reducing scientific
standards. It, on the contrary, liberates the learning goal from unnecessary obstacles of the approach to accessing or
demonstrating the goal. CAST (2024) focuses in particular on the importance of multi-modal communication and
accessible technologies, alongside challenges to meaningful learning.

UDL and Inclusive Science Education:-

Implementing UDL in science education is full of opportunities and challenges. Science is a natural process which
requires multiple representations and active participation. Conversely, science classrooms might rely primarily on
written instructions, pictorial diagrams, symbolized notation, laboratory apparatus, and quick explanations from the
instructor. Potential challenges for students with disabilities can thus occur during the various steps of
learning.King-Sears and Johnson (2020) studied UDL-based chemistry instruction for students with and without
learning disabilities. The study illustrates the usefulness of UDL in contexts of science instruction in secondary
schools that involve abstract concepts like molar conversions. The significance of this type of work is it shows that
UDL can be used in the content of rigorous disciplines and not just in basic or remedial.Roski, Walkowiak, and
Nehring (2021) explored UDL in inclusive science lessons and explored how UDL relates to students' epistemic
beliefs. Based on their research, they warn against the belief that more UDL features will lead to better results. The
study found no evidence that the more comprehensive an environment, the more effective it was in all outcomes.

This discovery is significant because the goal of effective UDL is not to provide all possible instructional options
but to be purposeful and to align with goals of learning.There can be significant language requirements to science
learning as well. The authors of Reducing Language Barriers in Science for Students with Special Educational
Needs (2021) have found that science teaching can be highly challenging for learners with SEN in terms of reading
and language. Multimodal representation, UDL, arts-based approaches and communicative technologies can
minimize the language barriers without losing access to the scientific concepts.This is true especially for students
with learning disabilities, language difficulties, intellectual disabilities and communication disabilities. A lesson on
the water cycle, for instance, might be delivered as a traditional written paragraph but a UDL-oriented lesson might
include a tactile or physical model, an animated representation, simplified vocabulary, teacher narration, captioned
video, sequencing it in a diagram, and provide chances for students to describe the process orally, by writing,
symbols, or an augmentative communication system.

Students with Visual Disabilities:-

Students with visual impairments might have difficulties to access the content of science when it is presented mainly
as diagrams, microscopic images, charts, demonstrations, or laboratory procedure presented visually. UDL can
overcome these by making tactile diagrams, 3-D models, verbal descriptions, accessible digital materials, tactile
graphs, audio explanations, screen-reader compatible resources and hands-on experiences.But the accessibility
should not lead to the de-identification of the problem. The ultimate aim should be to enable the same conceptual
content to be conveyed in different sensory channels. CAST (2024) underscores the significance of readily available
resources and technologies that facilitate navigation, interaction, and participation while retaining the learning
challenge.

Students with Hearing Disabilities:-

For students with hearing disabilities, the learning of science based on the methods of oral explanation, group
discussion, or video without subtitles can lead to problems in learning. UDL can be used to support participation in
the following ways: Captions, transcripts, visual instructions, sign language interpretation (as appropriate), written
key concepts, diagrams, simulations and structured peer interaction.The focus should be on the maintenance of
access to scientific language and interaction, rather than just translating teacher speech. Communication accessibility
is important in science learning, which consists of discussion, argumentation, explanation, and collaborative
reasoning.

Students with Intellectual Disabilities:-

Students with intellectual disabilities may need to have explicit learning sequences, explicit vocabulary instruction,
repetition, concrete examples, and chances for generalization. AIRawi and AlKahtani (2022) conducted a systematic
review of UDL-based interventions for students with intellectual disabilities, which found digital environments, e-
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books, shared stories, audio systems, software, and educational activities were all included. The reviewed studies
found advantages in academic, social and behavioral outcomes, albeit with authors noting that there was limited
evidence and a variety of study methods.With explicit teaching and scaffolding, UDL can then be used in science
education. For instance, a lesson on plant growth might include using real plants, providing hands-on experiences,
using picture sequences, using simplified text, teacher modeling, student collaboration, and multiple opportunities to
demonstrate understanding.

Students with Learning Disabilities:-

Students with learning disabilities might have problems with reading scientific texts, working memory,
mathematical representations, organization and written expression. Cook and Rao (2018) stated that UDL can be
systematically integrated with evidence-based practices used with students with learning disabilities by providing
flexibility and scaffolds early in the learning process.For science, this might include graphic organizers, vocabulary
supports, guided notes, worked out examples, audio versions of texts, concept maps, visual sequences, and flexible
response options. These practices have the power to decrease unnecessary obstacles while maintaining scientific
reasoning's cognitive challenge.

Students with E.S.N.:-

Pupils with significant support needs are particularly vulnerable to being denied access to an appropriate academic
science curriculum of value. Ruhter (2022) showed how UDL could be linked to inquiry-based science teaching
with structured supports for students with extensive support needs. This implies that the question of whether
students with large support needs can participate in inquiry is not a blanket assumption that should be made in
inclusive science education. Rather, activities for inquiry should have easily accessible participation pathways.

UDL and Scientific Inquiry:-

Scientific inquiry is especially compatible with UDL because inquiry is a natural process of asking questions,
investigating, observing, gathering evidence, interpreting, explaining, and communicating. Inquiry-based activities,
however, may inadvertently exclude students when based on equipment that is inaccessible, or when the verbal
exchange is too quick, the written procedures too complicated, or one way of engaging in inquiry is expected.Sebti
and Damiani (2021) suggested four practices for universally designed science education: (1) establishing an
inclusive community of science learners, (2) planning for the big ideas over time, (3) engaging learners in sense
making through model-based inquiry, and (4) engaging in cooperative learning and science talk. These practices
serve as helpful examples of how UDL can be useful in the context of contemporary science education.In a study of
forces and motion, students might be able to work with real objects, video models, simulations, and tactile models or
representations, as well as word-based explanations and graphs. Students could make predictions as a group or
independently and present the findings in the form of a written explanation, oral presentation, diagram, model or
digital product.The essence of UDL is to expand participation while not losing the authenticity of the discipline.
Students with disabilities need to be the consumers of science knowledge, not the producers of it.

Technology and UDL in Science Education:-

The use of digital technology is growing in importance in the field of accessible science education. In their
systematic review of the use of digital technology to support science education for students with disabilities,
Mikropoulos and Iatraki (2023) noted that digital technology has become relevant and crucial as tools to support
science learning and participation.Simulations, interactive diagrams, virtual laboratories, screen-reader compatible
materials, captioned videos, speech-to-text tools, text-to-speech applications, digital concept mapping, accessible
presentations, and adaptive interfaces are examples of digital tools that can be used to support UDL.But technology
isn't equal to UDL. Barriers can be reproduced in a digital resource if it is not accessible or when a student must use
it only one way. CAST (2024) notes that accessible technologies should offer meaningful opportunities for
interaction and that they should be navigated and communicated in a variety of ways.So, it is not really about how
technology can be incorporated into science instruction, but rather how technology can decrease barriers without
compromising the scientific learning goal?

Evidence of Effectiveness:-

The amount of information on the effectiveness of UDL has grown in the past decade. AIRawi and AlKahtani
(2022) concluded that there were positive results in the research conducted for each of the several UDL-based
interventions for students with intellectual disabilities, but stronger and larger-scale research was still needed.Yu et
al. (2021) did a two-year effectiveness study of the Science Notebook in a Universal Design for Learning
Environment. Importantly, students with disabilities who were treated with the intervention reported significantly
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higher motivation in science and science academic achievement than did students in the comparison group with
effect sizes ranging from 0.82 to 1.01. This is especially meaningful evidence because the intervention not only
paired UDL with a science-learning resource, but looked at outcomes from students with disabilities.A more
comprehensive systematic review and meta-analysis from 2023 found that UDL did have a positive impact on
student learning, especially when used as an intervention in the classroom and in professional development, but
more research is required to determine the efficacy of UDL in different contexts and outcomes.The evidence cannot
be assumed to prove that all UDL interventions will have positive academic outcomes. Roski et al. (2021) reported
that greater support for UDL in the learning environment did not result in greater success in an inclusive science
context. It is assumed that quality, alignment, intentionality, and fidelity of implementation is more critical than the
number of UDL features.

Teacher Competence and Professional Development:-

The teacher is an essential part of the successful implementation of UDL. A good tool for change in science
education is not enough unless teachers have knowledge, confidence, planning time and institutional support.Capp
(2020) examined teacher confidence in adopting UDL principles, guidelines, and checkpoints and emphasized the
need for teacher understanding to help make UDL a reality. In a similar manner, studies on teacher candidates
suggest that specific UDL training positively affects teacher candidate development of UDL lesson plans. Scott et al.
showed that teacher education students benefitted from UDL-related training in creating lesson plans that meet the
needs of diverse academic and transition needs.By conducting a systematic review of UDL training courses, Rusconi
and Squillaci (2023) studied the impact of professional development on teachers' competence in inclusive
classrooms. They reiterate the need to ensure that teachers are continually prepared for UDL through a systematic
approach and cannot be expected to acquire this skill through exposure to the strategy.Science teachers, then, would
be wise to integrate knowledge of UDL with examples of science content on their own list of goals for professional
development.Professional development then, for the science teacher, should include knowledge of UDL and
examples of science content. The training should include the concepts of accessible laboratory activities, scientific
terminology, inquiry-based learning, assistive technology, accessible assessment, collaborative teaching, and
approaches to supporting students with various disabilities.

Understanding the differences between UDL and differentiated instruction.:-

The concepts of UDL and differentiated instruction are often used interchangeably in the field of inclusive
education. In the literature there are a number of conceptualizations of the relationship between the two approaches
as pointed out by Griful-Freixenet et al. (2020). Their review revealed that UDL and differentiated instruction can be
considered complementary, embedded, or not compatible depending upon the interpretation of each framework.The
incorporation of differentiation within inclusive science education may be seen as a way of incorporating changes in
response to the learning needs of the learner, whereas UDL can be viewed as a proactive design framework. For
instance, a teacher might represent a science lesson in many ways and offer the same lesson to all students, but then
offer more scaffolding to a student who needs more explicit support.This is significant because UDL does not
preclude the need for individualized support. Some students will still need one on one accommodations, assistive
technologies, specialized services and individualized education programs. UDL cuts down on needless barriers for
the population of the classroom, and individualized support is provided as needed.

Implementation Challenges:-

There are a number of challenges to implementing UDL. In a systematic literature review, Zhang et al. (2024)

reported that there were numerous challenges to implementing UDL in educational contexts. The difficulties

encountered are conceptual misunderstanding, complexity of implementation, lack of teacher preparation, lack of

resources, and the lack of making theory into practice.

e The first problem is the workload of the teacher. Planning multiple representations, response options, accessible
resources and pathways to assessment may take a considerable amount of planning time in the beginning.

e The second challenge is knowledge of the profession. Teachers might have an idea of what they represent at a
very cursory level, but have difficulty working them into subject-specific teaching choices.

e The third challenge is that of resources. UDL is a challenge to implement where schools have inaccessible
digital technologies, laboratory equipment, specialist support or suitable teaching resources.

e The fourth challenge is assessment alignment. Teachers might not be able to be flexible during the learning
process, if curriculum objectives focus on scientific reasoning, but assessments are based almost exclusively on
the written response.
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e The fifth is institutional culture. When school leaders, special educators, science teachers, curriculum
developers and technology specialists share responsibility for inclusion, UDL is more sustainable.
e Last but not least, there is a danger of UDL becoming a checklist. The implementation of the model is complex,

as pointed out by Zhang et al. (2024), and should not be considered as merely offering various instructional
options.

Proposed Conceptual Framework:-
The literature that was reviewed indicates that four interacting components are necessary for the realization of

effective UDL science education: learner variability, accessible science curriculum, flexible pedagogy and
supportive assessment and technology.

LEARNER VARIABILITY
Disability = Ability = Language
Interest = Prior Knowledge
Communication = Learning Preference

Jv

IDENTIFICATION OF BARRIERS

+
UNIVERSAL DESIGN FOR LEARNING

Multiple Means of Engagement

Multiple Means of Representation

Multiple Maans of Action &
Expression

INCLUSIVE SCIENCE PEDAGOGY

Inquiry-Based Learning
Model-Based Learning
Collaborative Science
Experiments and Investigation

Multimodal Scientific Communication

+

ACCESSIBLE SUPPORT SYSTEMS

Agzistive Technology = Accessible
Materials = Scaffolding = Peer
Support = Teacher Collaboration

FLEXIBLE ASSESSMENT

Multiple Ways to Demonstrate
Scientific Understanding

EXPECTED OUTCOMES

Access = Participation = Engagement
Scientific Achievement = Motivation
Agency = Inclusion = STEM Interest

Figure - 1: Conceptual Framework for Universal Design for Learning in Inclusive Science Education
The framework offers ideas that UDL be used as the bridge between learner variability and science pedagogy. It is
not intended to respond to hardship or to be a reaction once a problem has arisen but to plan around obstacles when

designing curriculum.
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Syntheses of recent literature.:-
Table - 1: This selection of literature on UDL and Inclusive Science Education was compiled from the years

2018 to 2026.

Author(s) Year | Focus Major Contribution

Tomas, Cross, & | 2018 | UDL and special needs Connected UDL with the ICF framework and inclusion

Campbell

Cook & Rao 2018 | Learning disabilities Demonstrated how UDL can be integrated with evidence-based
practices

Capp 2020 | Teacher confidence Highlighted teacher competence and confidence in UDL
implementation

Griful-Freixenet et al. 2020 | UDL and differentiated | Examined conceptual relationships between UDL and

instruction differentiation
King-Sears & Johnson | 2020 | Chemistry education Examined UDL instruction for students with and without

learning disabilities

Sebti & Damiani 2021 | Science education Connected UDL with science and engineering practices

Roski, Walkowiak, & | 2021 | Inclusive science Examined UDL intensity and epistemic beliefs

Nehring

Yu et al. 2021 | Science achievement Reported positive science achievement and motivation outcomes
for students with disabilities

AlRawi & AlKahtani 2022 | Intellectual disabilities Synthesized UDL interventions for students with intellectual

disabilities

Ruhter 2022 | Inquiry-based science Developed UDL-supported inquiry approaches for extensive
support needs

Mikropoulos & Iatraki | 2023 | Digital science education Reviewed digital technologies supporting science learning for
students with disabilities

Lohmann, Hovey, & | 2023 | Preschool science Provided UDL-oriented approaches for inclusive science

Gauvreau instruction

Rusconi & Squillaci

2023

Teacher training

Reviewed effects of UDL professional development on teacher
competence

Al-Azawei et al. 2023 | UDL effectiveness Reported evidence from systematic review and meta-analysis

Zhang et al. 2024 | Implementation challenges | Identified barriers and challenges in UDL implementation

CAST 2024 | UDL Guidelines 3.0 Expanded UDL toward learner agency, belonging, accessibility,
and reducing systemic barriers

CAST 2026 | UDL development Documented the research-based and community-driven

development of UDL 3.0

The literature suggests that there is a shift from conceptual discussion to examination of UDL outcomes over time.
In the early studies (from the first few years of the reviewed period) teacher confidence and inclusive frameworks
were a key focus, but later research was increasingly concerned with science achievement, motivation, digital
technologies, teacher professional development and the challenges of implementation.

Research Gaps:-

While increasing evidence is emerging, there are areas that are still not well understood:-

e First, few studies have explicitly examined the implementation of UDL in secondary science education with
students with varied disability types. Content in the existing literature is mainly focused at certain learning
levels and settings.

e Second, more research is needed into laboratory based science education. Laboratory and physical, sensory,
communication and safety barriers are not always a part of traditional UDL research.

e  Third, pupils with more and more complex needs continue to be underrepresented. While Ruhter (2022) offers a
valuable addition, further empirical research is needed to determine best practices in various scientific fields.

e Fourth, more studies are needed to investigate long-term effects. There are numerous studies that only examine
achievement, motivation, or perceptions after an intervention. Future studies could assess if UDL has an impact
on sustained scientific achievement, self-efficacy, participation in STEM, and educational progression.

e  Fifth, there is limited research in developing and culturally diverse educational systems. The majority of the
literature published has come from North America, Europe and other areas with relatively good resources.
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Additional data from other countries with the potential for severe resource limitations, especially in India, South
Asia and Africa, are required.

e Sixth, more research is needed to explore the connection between UDL and emerging technologies like
Artificial Intelligence, adaptive learning systems, virtual laboratories, accessible simulations, and multimodal
generative technologies. But this research should address issues of access and educational effectiveness, not
take for granted that technological innovation will lead to inclusion.

e Lastly, researchers should go beyond mere assessment of implementation of UDL and research what works,
what works for whom and under what conditions and how. This should improve access to evidence and support
teachers in their decision making about teaching and learning.

Implications for Inclusive Science Education:-

The literature reviewed offers a number of suggestions for practice:-

o First, science teachers need to find out what barriers are present in their science lessons, not after students have
failed. A lesson should thus be checked regarding linguistic, sensory, cognitive, physical, technological and
assessment-based barriers.

e Second, teachers need to first choose their scientific learning goals rather than deciding on the instructional
methods. After the goal has been determined, there are a number of ways to provide students with access to
content and opportunities to show understanding.

e  Thirdly, the use of multimodal resources should be improved in science classrooms. Models, tactile materials,
demonstrations, audio descriptions, captions, diagrams, simulations, accessible texts and real world objects can
increase access to scientific concepts.

e Fourth, inquiry should be the focus. Students with disabilities must not be held back from experimentation,
questioning, prediction, gathering of evidence and scientific reasoning because they need alternate ways of
taking part.

e  Fifth, there must be flexibility without compromising the academic rigor in assessment. When aligned with the
intended learning outcome, multiple forms of expression are acceptable as evidence for scientific
understanding.

e Sixth, Science and special educators should be collaborating routinely in planning for inclusive science. The
special educator brings expertise on access to communication, assistive technology, individual supports and
learner needs, and the science teacher brings expertise on the science content.

e Seventh, professional development should be “lifelong.” Rusconi and Squillaci (2023) illustrate the importance
of UDL teacher training and Capp (2020) highlights the importance of teacher confidence.

Conclusion:-

Universal Design for Learning offers a hopeful model to shift inclusive science education from an accommodating
to a proactive model of curriculum design. The published literature from 2018-2026 suggests that UDL can be used
to increase access to scientific representations, opportunities for scientific inquiry, opportunities to collaborate,
flexible communication, and alternative assessments for students with disabilities.The best evidence comes when
UDL is used alongside science teaching and learning, instead of being treated as an add-on to science. The work on
science notebooks, chemistry pedagogy, inquiry science, model-based inquiry, technology, and inclusive science
classrooms shows that children with disabilities can be engaged in high-quality science learning when barriers to
learning are purposefully considered. However, the evidence is not strong enough to support the claim that UDL is
the universal prescription that leads to better outcomes. Roski et al. (2021) show that more intense UDL doesn't
ensure better learning outcomes and Zhang et al. (2024) explain the complexity of implementation. Thus, thoughtful
alignment of learning goals, learner variability, pedagogy, technology, assessment, and classroom context are
required for successful UDL.The most significant conceptual impact of UDL for special education is the change of
viewpoint. Rather than question the ability of a student to learn science, educators are encouraged to ask the
question: does the science learning environment offer adequate opportunities for access, participation, engagement,
communication and expression? This is in line with the modern inclusive education where disability is seen not only
as a property of the individual but also as a barrier in the environment and in teaching.The future of UDL for
inclusive science education is to take the general and abstract level of UDL to a more specific and evidence-based
application at the discipline level. Laboratory access, secondary science, students with high levels of support needs,
accessible STEM pathways, teacher preparation and emerging technologies, and research in different educational
contexts should be more thoroughly addressed. UDL 3.0 builds on the following components of this direction:
belonging, learner agency, multiple ways of knowing, accessible communication, and the elimination of
exclusionary practices (CAST, 2024).Inclusive science education should not simply be a place where students with
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disabilities are given a seat at the table in the science classroom. It should allow them to interact with scientific
concepts, carry out investigations, explain, discuss and collaborate with others, solve problems and become a valid
part of science. This vision is achieved with the help of UDL.
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