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ABSTRACT

The pandemic accelerated the global shift to online learning, but this transition exposed deep-
seated inequities in K-12 education, especially for students with disabilities or unique
learning needs. This study explores how Universal Design for Learning (UDL), a framework
rooted in neuroscience about learner variability, can make digital pedagogy more inclusive.
We looked at 32 K-12 online classrooms across Indonesia and Japan, tying our work to
UNESCQO’s SDG 4 on quality education. Three key barriers emerged: inaccessible learning
materials, one-size-fits-all assessments, and teachers lacking training in adaptive tools. But
when we implemented UDL strategies, like offering content in text, audio, and video; letting
students choose how to show their learning; and training teachers, student engagement rose
41%, and dropout rates among marginalized learners dropped 27%. UDL isn’t just a quick
fix; it’s a scalable, evidence-based way to connect educational technology and equity,
transforming how we teach for sustainable development.

Keywords: Digital Pedagogy, Inclusive Education, Universal Design for Launching, K-12
Online Classroom

INTRODUCTION

After the pandemic accelerated the shift to online learning, K-12 education worldwide faced an
unexpected challenge: the digital classroom that promised greater access was actually leaving many
behind. UNESCQO’s 2023 report puts it starkly: 60% of students with disabilities can’t get adapted
materials in digital settings, and the World Bank says rigid online teaching makes them 35% more likely
to be excluded than in in-person classes.

This gap hits especially hard in Southeast Asia and East Asia. The ASEAN Education Observatory
found only 12% of K-12 teachers here get training in inclusive digital instruction. That’s where
Universal Design for Learning (UDL) comes in a framework from CAST built on neuroscience that flips
the script: instead of forcing learners to fit the curriculum, it designs curricula to fit learners. Its three
core ideas—multiple ways to present content, multiple ways to show learning, and multiple ways to
keep students engaged align perfectly with the theme of this conference: transforming interdisciplinary
research for sustainable development. UDL weaves together educational tech, special education, and
teacher training to build classrooms that work for everyone.

We set out to answer three big questions: What’s stopping digital classrooms from being inclusive?
How does UDL change engagement and retention for diverse learners? And what do teachers and
schools need to make UDL stick? To find out, we focused on 32 classrooms in Indonesia (Bali and
Jakarta) and Japan (Miyazaki and Tokyo) during the 2024 school year. These places offer a fascinating

contrast: Indonesia’s rushing to adopt digital tools but has limited resources, while Japan has top-notch

tech but a traditionally rigid education system. We worked with 897 students about half with
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documented disabilities, half with just different learning preferences and 32 teachers.
Of course, there are limits to this work. We relied partly on students self-reporting engagement, and
UDL might look different across cultures. But we balanced that by watching classrooms in action and

talking to teachers one-on-one, so we could cross-check our findings.

LITERATURE REVIEW
UNESCO defines inclusive education as strengthening systems to reach all learners—and that

means flexibility. Digital pedagogy, as Garrison and Vaughan put it, uses digital tools to support
teaching, but it’s not automatically inclusive. UNICEF’s 2023 report points out the obvious hurdles:
learning platforms that don’t work with screen readers, text-heavy lessons with no alternatives, and
assessments that only reward one way of thinking.

The Asian Development Bank’s 2023 study drives this home for our region: 78% of Indonesian K-
12 online classrooms use platforms that blind students can’t navigate, and 65% of Japanese teachers
only assign written work. That’s a problem because learners aren’t one-size-fits-all, and UDL was made
to fix that.

UDL starts with a simple truth: learner variability is normal, not a problem. Meyer, Rose, and
Gordon’s work lays out the three principles, each backed by real evidence. First, multiple means of
representation giving content in text, audio, video, or diagrams. A 2022 study in Educational Technology
Research and Development found this boosted dyslexic students’ reading comprehension by 34%. Then
there’s multiple means of action and expression letting kids show what they know through essays,
videos, or quizzes. CAST’s 2023 research shows this cuts anxiety for autistic students by 51%. Finally,
multiple means of engagement giving choices and linking lessons to real life. ISTE’s 2024 meta-analysis
found this makes students 29% more likely to stay focused.

Around the world, UDL is proving its worth. U.S. schools using it saw 22% fewer special education
referrals, and in Finland, it raised graduation rates for immigrant students by 18%. But Asia lags behind.
A 2024 survey found 83% of Indonesian teachers had never heard of UDL, and Japanese educators told
Miyazaki University researchers that “curriculum rigidity” holds them back. That’s why we need a UDL
model that fits our context.

METHOD
We used a mixed-methods approach—starting with numbers to spot patterns, then talking to people

to understand why those patterns exist. Creswell calls this a good fit for education research because it
combines hard data with real-world context.

We picked 32 classrooms carefully: 16 in Indonesia (8 elementary, 5 middle, 3 high) and 16 in Japan
(7 elementary, 6 middle, 3 high). They had to use common platforms, Google Classroom, Microsoft
Teams, or Japan’s Gakusei Net, have at least 10% of students with disabilities, and have teachers with
no UDL experience. That gave us a clean group to test our interventions on: 432 Indonesian students,
465 Japanese students, and 32 teachers total.

To gather data, we wore a few hats. We gave students a 25-question survey about how engaged they
felt—things like paying attention and finishing tasks—and teachers a survey about what held them back
(Cronbach’s alpha scores above 0.8, so the surveys were reliable). We also watched 10 hours of class in

each room—320 hours total—using CAST’s checklist to rate how well UDL principles were used. Then

we sat down with every teacher for 30-45 minutes and 64 students for 15-20 minutes to hear their stories.
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We also pulled school records: dropout rates, assignment completion, and test scores from Indonesia’s
National Examination and Japan’s Center Test.

For 16 weeks, half the classrooms (8 per country) tried three UDL strategies. First, multi-modal
content: teachers swapped text-only lessons for audio narrations, video tutorials, and interactive
infographics—using free tools like Canva and Audacity. Second, flexible assessments: students could
choose from five options (essay, podcast, poster, quiz, oral presentation) for big assignments. Third,
teacher training: an 8-hour workshop on UDL and adaptive tools, plus biweekly check-ins with peers.
The other 16 classrooms stuck to their usual digital teaching.

We analyzed the numbers with SPSS 28.0—looking at averages, frequencies, and comparing groups
with t-tests. For the interviews and observations, we used NVivo 12 to pick out themes, mixing pre-set
codes (like UDL principles) and new ones that emerged from the conversations.

RESULTS
When we talked to teachers and looked at their classrooms, three barriers kept popping up—ones

that crossed national borders.

Most obviously, learning materials were inaccessible. 81% of teachers used text-heavy lessons with
no backups. Indonesian teachers (94%) said they couldn’t get design tools, while Japanese teachers
(75%) blamed curriculum rules that favor text. Then there were the rigid assessments: 78% of control
classrooms only used written work or quizzes. A Japanese student with cerebral palsy told us, “It’s not
fair—I know the answer but can’t write it down fast enough.” A dyslexic student in Indonesia echoed
that: “I understand the material but get stuck on spelling.”

The biggest barrier, though, was training. 91% of teachers had never learned to use adaptive tech.
Every Indonesian teacher said there was no budget for professional development, and 81% of Japanese
teachers said digital training wasn’t required.

But the UDL interventions made a huge difference—statistically significant, with p-values under
0.05. Let’s start with engagement: students in UDL classrooms scored 41% higher on our survey. When
we watched class, 76% of them volunteered answers (vs. 35% in control rooms), and 82% turned in
assignments on time (vs. 55%). A dyslexic 8th-grader in Bali put it simply: “The audio lessons let me
keep up—I don’t get stuck on hard words anymore.”

Dropout rates fell too—27% among marginalized students. In Indonesia, visual impairment
students’ dropout rate went from 18% to 5%. In Japan, autistic students’ rate dropped from 15% to 4%.
Test scores rose 19% overall, with the biggest gains for students with learning disabilities: 24% in
Indonesia, 21% in Japan. A Tokyo middle school teacher summed it up: “Kids who used to fail are
passing now—because they can show what they know in their own way.”

We also learned what helps UDL work—and what gets in the way. Free tools like Google
Read& Write, teacher peer groups, and supportive parents made a difference. But 69% of teachers said
UDL took twice as long to plan. 44% of Indonesian schools had outdated platforms that didn’t work
with adaptive tools. And 31% of Japanese teachers worried flexible assessments would “lower
standards.”

DISCUSSION
These results aren’t just numbers—they prove UDL can turn digital classrooms into inclusive

spaces. That 41% engagement jump? It’s because UDL gives students agency. When they can choose
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how to learn and show what they know, they feel valued—and they participate more. The 27% drop in
dropouts directly hits SDG 4’s goal of ending exclusion; UDL removes the structural barriers that push
marginalized kids out.

What surprised us was how similar the barriers were across Indonesia and Japan. It’s not just about
resources. Japan has great tech, but cultural norms keep teachers stuck on rigid assessments. Indonesia
lacks tools, but teachers were eager to adapt. That tells us UDL implementation needs both skills training
and cultural sensitivity—you can’t just hand a teacher a toolkit without addressing how their school or
society thinks about “good teaching.”

Our findings line up with global research, but they add Asia-specific lessons. Japanese teachers’
time crunch—from high-stakes curricula—means we need pre-made UDL resources, not just training.
Indonesian schools’ platform issues show we need policies mandating accessible tech, like the EU’s
Web Accessibility Directive. These little tweaks make UDL work in our region, not just in the U.S. or
Finland.

UDL also fits perfectly with this conference’s focus on interdisciplinary research. It brings together
neuroscience (how kids learn differently), ed tech (tools that adapt), and equity (making sure no one is
left out). And it’s sustainable—unlike one-time grants, UDL is a way of thinking you can build into
teacher training and curriculum. Indonesia’s “Digital School” initiative could fold in UDL; Japan could

update its national curriculum to allow flexible assessments. That’s how we make change last.

CONCLUSION

At the end of the day, this study shows one clear thing: UDL makes digital pedagogy work for
everyone. It fixes the three big barriers—bad materials, rigid tests, no training—and delivers real results:
41% more engagement, 27% fewer dropouts. It works in resource-strapped Indonesian classrooms and
tech-advanced Japanese ones because it’s flexible, not one-size-fits-all.

So what do we do next? For teachers just starting out, UDL doesn’t have to be overwhelming. Start
with free tools—Google Read&Write for text-to-speech, Canva for visual aids—and offer 2-3 options
for assignments, like an essay or a poster. Joining peer networks helps too: Indonesia’s LPPM Teacher
Community has monthly UDL check-ins, and Japan’s Miyazaki University runs online mentorships.

For policymakers, this is a call to act. Make UDL training mandatory for new and current
teachers—update Indonesia’s Teacher Certification Standards and Japan’s license requirements. Force
learning platforms and materials to be accessible, like Indonesia does for SINTA journals. And fund
UDL resource libraries—curated banks of multi-modal lessons—so teachers don’t have to start from
scratch.

For schools and universities, keep asking questions. We focused on K-12, but what about early
childhood or vocational training? Partner across countries—Ilike Universitas Dhyana Pura and Miyazaki
University—to share what works. And publish more case studies in SINTA journals, so practitioners
have real examples to follow.

Looking ahead, there’s so much more to explore. Does UDL help students get into college? Can
Al tools cut the planning time for teachers? Will it work in rural areas with limited internet? Answering
these questions will make UDL even stronger—helping us build the inclusive, sustainable education

system every kid deserves.
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