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Editorial
Dear Readers,

This special issue of our newsletter is dedicated to showcasing the highlights, insights, and innovations
shared during the IUBMB Education Symposium 2025. The symposium brought together a vibrant
community of educators, researchers, and practitioners committed to transforming how we teach and
learn in the biochemical and life sciences. Across two days in Petaling Jaya, Malaysia, the discussions
reminded us that education is not merely the transmission of knowledge, but the nurturing of curiosity,
capability, and purpose in an increasingly interconnected world.

In this special issue, we feature contributions from the symposium speakers who have each reimagined
science education in meaningful ways. Dr. Caroline Chua Lin Lin shares how global classroom
collaborations enrich student perspectives and connect learning to real-world contexts. Similarly, the
article by Dr. Hamidah Idris describes how the Hello Microbes community outreach program evolved
into a transformative microbiology teaching innovation through the Unifying P.S.I. framework, engaging
students with real community questions to strengthen understanding, creativity, and pedagogical
confidence. The thoughtful integration of Al also emerged as a powerful theme: Dr. Noor Akmal
Shareela Ismail demonstrates how Al-enhanced Team-Based Learning strengthens clinical reasoning
in medical genetics; Dr. Norhayati Yusop presents Al-assisted case-based learning that links
biochemistry to dental practice; Dr. Shakinaz Desa introduces the HEUBRID model that combines
heutagogy with project-based learning and HEUTA Al companions to foster independent, reflective
learners; and Dr. Shazilah Kamaruddin shows how interactive Al-supported laboratory preparation
builds student confidence before entering the lab. Additionally, both Dr. Tor Yin Sim and Dr. Yap Wei
Hsum highlight how analytics-informed smart worksheets can support deeper conceptual learning by
making student thinking visible. We also feature an article by Dr. Yap Wei Hsum on Virtual Global
Classrooms, highlighting how international partnerships with institutions in Thailand and China enhance
intercultural competence and global readiness in biosciences education.

Across all these contributions, one message stands out clearly: technology is most impactful when
paired with empathy, thoughtful design, and trust in learners. Innovation in biosciences education is not
just about new tools, it is about strengthening connections between knowledge, practice, and personal
growth. As we reflect on the discussions and ideas shared, we look forward to continuing this collective
journey toward a more inclusive, adaptive, and meaningful science education—one that prepares
learners not only to understand the world, but to shape it with insight and purpose. We hope this special
issue inspires continued dialogue, collaboration, and creativity among educators across our community.

Best wishes, Shan

Associate Professor Dr Hwang Jung Shan
Guest Editor (Special Issue)

Department of Biomedical Sciences

Sir Jeffrey Cheah Sunway Medical School
Faculty of Medical and Life Sciences. Email-
hwangjs@sunway.edu.my
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Bridging Classrooms and the World: Students Collaborating to Solve
Global Challenges

Dr Caroline Chua is a Senior Lecturer at the
School of Biosciences, Faculty of Health &
Medical Sciences, Taylors University, Malaysia.
Email- linlin.chua@taylors.edu.my

A global classroom is a powerful teaching tool that transcends geographical boundaries, allowing
students from different countries to interact and exchange knowledge in real time. By engaging with
peers around the world, students gain a deeper appreciation of the global relevance of their studies and
how knowledge can be applied in different cultural and regional contexts. For example, when learning
about diseases, students start to see how things like local health systems, cultural practices and
resources can influence how research, diagnosis and treatment are approached in different countries.

Of course, global classrooms come with their own fair share of challenges. As with many teaching
innovations, adopting them can be daunting for educators who are already balancing heavy workloads
and multiple responsibilities. To make this process more manageable, my colleagues and | at Taylor's
University have developed a simple framework to help educators kick-start a virtual global classroom in
collaboration with partner universities. We call it the 4As Strategy — Alignment, Assimilation, Authentic
Engagement and Authentic Assessment.

We implemented this initiative in collaboration with Far Eastern University (FEU) in the Philippines. The
first step, Alignment, focused on identifying modules from both institutions that shared similar learning
outcomes, ensuring that students were working toward common academic goals. The second step,
Assimilation, involved integrating global content into the existing curriculum by selecting topics on global
issues that were relevant to the students and their communities.

The third step, Authentic Engagement, emphasised meaningful interaction between students. They were
placed into mixed groups with peers from both institutions and were required to take the initiative to
connect and collaborate online. Students from each institution received distinct, context-specific materials
beforehand, reflecting their country’s situation, allowing them to bring diverse perspectives to the case
study discussions held in virtual breakout rooms.

Finally, Authentic Assessment ensured that learning led to action. Students were asked to tackle real-life
problems collaboratively, applying what they had learned while developing skills in teamwork,
communication, and critical thinking. The assessment took the form of a short presentation, which was
graded to encourage active participation.

Through this project, we have identified several areas for improvement. As with most group work, some
students were more proactive than others. There were occasional connection issues and a few
communication barriers. For example, students sometimes found it hard to understand each other’s slang
or accents. Background noise in shared classrooms also made online discussions a little tricky at times.
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Moving forward, these challenges can be addressed by assigning clearer group roles, encouraging
students to prepare before discussions and setting up quieter spaces for online sessions.

All in all, we believe this teaching method can bring the world into the classroom and offers an
international experience to students who may not have the opportunity or means to travel abroad for
student exchange. Students from both institutions have demonstrated greater engagement, confidence
and a clearer understanding of how their knowledge translates in global contexts. In exploring various
diseases, students began to recognise how differences in genetics, culture and health care systems
shape the way illnesses are understood, diagnosed and managed in different countries. For educators,
this framework provides a structured yet flexible way to integrate global collaboration into their lessons,
making learning more connected, engaging and relevant to the real world.

Figure above shows students from Taylor's University (Left) and Far Eastern University (Right)
collaborating online during a global classroom discussion.
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From Hello Microbes to Unifying P.S.l.: How a Community Microbiology
Project Sparked a Teaching Innovation

Dr. Hamidah Idris is a Senior Lecturer in
Microbiology at the Department of Biology,
Faculty of Science and Mathematics, Sultan Idris
Education University, Malaysia (UPSI). Email-
hamidah.idris@fsmt.upsi.edu.my

Microbiology Course for Preservice Teachers

Teaching microbiology in higher education is challenging: the unseen microbial world often feels abstract
and tough for students to connect, and future educators must also master pedagogical content knowledge
(PCK) to confidently convey complex concepts. As an academician in the Faculty of Science &
Mathematics, Sultan Idris Education University (UPSI) that produces future science educators, | saw a
growing need to go beyond traditional lectures for a more authentic, experience-rich approach that would
help students engage deeply with microbiological concepts while building confidence to explain them to
others.

Hello Microbes- the Community Microbiology Project

The turning point started in 2017 with Hello Microbes, a community-based program inspired by the
curiosity of preschool children. Started as a parent-led activity in my daughter’s preschool project, Hello
Microbes Program was developed in collaboration with her preschool class teacher to ensure the
microbiology concepts and activities are being delivered in accordance with the early childhood education
approach. What started as small sessions quickly grew into a sustained outreach initiative with student’s
involvement as content developer and facilitators through Service Learning (SL) approach in SBB3033
Principles In Microbiology course. By responding to genuine community questions, students helped make
the microbial world tangible, corrected misconceptions, and sparked interest in science among
communities.

Figure- Teaching preschool children about fungi as part of the Hello Microbes program.
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Teaching Innovation

To further enrich the learning experience, integration of the Inquiry-Based Learning (IBL) approach was
carried out across course topics, emphasizing student-centred, active learning that allowed students to
explore microbiology in depth. One memorable example, “Microbial Biotechnology with the Touch of
Nature,” challenged students to explain processes like PCR, cloning, and electrophoresis using natural
elements—sand, leaves, pebbles, and water—during an outdoor class at Ujana Muallim, an urban forest
park. These activities not only sparked excitement among students but enhanced their understanding,
critical thinking, creativity and soft skills.

Figure - A hands-on activity using sand, leaves, pebbles, and water to model gel electrophoresis.

The transformative initiative underwent major improvement by integrating Project-Based Learning (PBL)
with SL that served as foundation in the Unifying P. S. | framework. Developed in 2023, this structured
approach uses community questions to drive inquiry, PBL to deepen conceptual understanding, and SL
to provide meaningful real-world engagement that accentuate the 4 core practices in PBL namely
authentic, disciplinary, collaborative and iterative. Parallel activities in course implementation encouraged
two-way communication, collaboration, and teamwork between lecturers and students, strengthening
learning outcomes and the student-educator relationship.

Students’ thoughts:
‘I loved the learning experience in this course. Each task and question challenged me to think deeper
and understand more.”

“Thank you for providing the best teaching. When | become a teacher, | will use your methods to teach
my students.”

Impacts and Way Forward

What started as a humble Hello Microbes community project has now transformed into a well structured
transformative learning environment. Beyond classroom learning, the project has opened doors to
industrial collaboration, funding opportunities, publications, and other professional avenues. In
recognition of this innovation, the project received second place in the Malaysian Minister of Higher
Education’s Special Award for Innovative Curriculum and Teaching Design (Transformative Teaching
Category) 2024. Building on this success, Unifying P.S.I. framework was subsequently launched as
UPSI’s official SL framework.
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Looking ahead, we aim to expand the initiative by increasing community involvement and strengthening
collaborations with industrial partners, educators, and institutions globally. By continuing to bridge
microbiology education with real-world application, Hello Microbes and the Unifying P.S.I. framework
highlights the value of integrating community engagement with pedagogical innovation to enhance
learning outcomes in higher education. Ultimately, the initiative reinforces a simple belief: when students
learn science through real questions, real communities, and real experiences, meaningful understanding
naturally follows.

Unifying P.S.l.: Learn-Create-Deliver For Educators
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Figure - An overview of the Unifying P.S.1. framework
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Team-Based Learning Reinvented: When Al Enters the Classroom

Associate Professor Dr. Noor Akmal Shareela
Ismail, is the Assistant Dean of Teaching &
Citra, in the Department of Biochemistry,

Faculty of Medicine, Universiti Kebangsaan
Malaysia. Email: nasismail@ukm.edu.my

Teaching Medical Genetics to first-year medical students has long been a challenge. The subject is
often seen as highly technical, “dry,” and disconnected from clinical practice. Students frequently
remark that they find biochemistry difficult and worry they will not remember it in later clinical years.
These concerns are compounded by limited teaching expertise in genetics and the rapidly evolving
nature of genomic technologies, from precision medicine to integrative omics.

To address these issues, | sought to reimagine genetics
education by embedding artificial intelligence (Al) into a
modified Team-Based Learning (TBL) framework. This
initiative aimed not simply to digitise content, but to transform
the learning process into something more engaging, adaptive,
and relevant to the realities of modern medical practice.

The Rationale: Why Al'in TBL?

Traditional TBL uses three stages: Individual Readiness Assurance Test (iRAT), Team Readiness
Assurance Test (tRAT), and the Application Phase. While effective for fostering teamwork and
accountability, it often struggles to address individual learning gaps or sustain deeper engagement. Al
became a powerful addition by enhancing the application phase. Through Al-guided activities, students
interacted with dynamic case-based problems, receiving personalised, real-time feedback. This helped
them link molecular concepts—mutations, DNA sequencing, cell cycle regulation—to clinical scenarios,
bridging the gap between theory and practice.

Implementation: Building the Al Teaching Assistant

At the Faculty of Medicine, Universiti Kebangsaan Malaysia, | introduced an Al Teaching Assistant
platform designed to support both in-class learning and post-TBL revision.
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My Al Teaching Assistant platform

Lesson

The workflow included:

1. Application phase group tasks where students analysed the role of the cell cycle in cancer or

explored DNA sequencing for mutation detection.

Task for Team-Based Learning (ChatGPT).

Please sign up for ChatGPT (https:/chat.openai.com/). Do not click sign up. Just click log in

through gmail and log in through your @siswa email.

For Group 1-10 please copy and paste this prompt.

The cell cycle is the essence of cell proliferation. It is important to regulate the cell cycle to
maintain healthy cell growth. In Biochemistry, discuss the importance of the cell cycle in
oncogenesis. Relate with the checkpoints, tumour suppressor genes and proto-oncogenes.

Your task: Choose one type of cancer and prompt ChatGPT to relate with the mutation in
tumour suppressor genes and proto-oncogenes. Please discuss which cancer you would like to

choose among the group leaders.

The types of cancer must vary from one group to the others.

Copy the response by ChatGPT and make ONE slide of your summary in the following Google

Slides

https://docs.google.com/presentation/d/1dchHIo TEO7KgRZQG TyuZiybkUgexEF D7L8RIUOFwV

kQ/edit?usp=sharing

2. Al-enabled feedback loops that guided them through reasoning rather than simply giving

answers, mirroring a Socratic dialogue.
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3. Post-TBL revision tasks supported by Al, allowing students to revisit key genetic concepts and
practice higher-order problem-solving.

B, 2.0 kb, and 0.8 kb

Here's a new essay-style question modeled afte It integrates pedigree analysis,

RFLP, and DNA sequencing interpretation to te: Medical Genetics knowledge:

Essay Question
estigated for a suspected autosomal rece
agment Length Polymorphism (RFLI

vers. The DNA was digested with thy

This design allowed students to move beyond memorisation and actively apply their knowledge to
complex scenarios.

The Outcomes: Measurable and Transformative

Over six academic years (2019-2025), performance data showed consistent improvement. Students
who engaged with Al-guided tasks performed significantly better in essay-based exams, demonstrating
stronger analytical and integrative skills. Importantly, their overall exam results correlated positively with
Al usage. Average total marks rose from 55.65% in 2019 to 67.54% in 2025, with the largest gains
seen in essay components—widely regarded as a measure of critical thinking and deeper learning.

Qualitative feedback echoed these results. Students reported that genetics felt more relevant,
describing newfound appreciation for topics such as genetic diseases, mutations, and sequencing.
They also highlighted transferable skills developed through the Al-enhanced TBL model, including
teamwork, independent research initiative, and lifestyle awareness. Many noted that they began to view
genetics as directly relevant to their future roles as doctors, stating they had learned to “appreciate
every single DNA in [their] body.”

Looking forward

The success of this Al-enhanced TBL model in Medical Genetics highlights its potential for broader
application across the medical curriculum. Future directions include conducting longitudinal studies to
assess knowledge retention and its transfer into clinical reasoning, expanding Al integration into other
foundational sciences such as physiology, pathology, and pharmacology, and implementing faculty
development programs to strengthen educators’ capacity in using Al for teaching and assessment.
Importantly, this approach is not intended to replace educators but to empower them, aligning
pedagogy with digital innovation to prepare future doctors who are knowledgeable, adaptable,
reflective, and capable of navigating the complexities of genomic medicine and modern healthcare.
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Designing the Future of Biochemistry Learning: Al-Assisted Case-
Based Learning for Dental Students

Dr. Norhayati Yusop is the Deputy Dean of
Research, Innovation and Industry-Community
Engagement the School of Dental Sciences,
Universiti Sains Malaysia. Email-
norhayatiyusop@usm.my

In teaching biochemistry to dental students, one recurring challenge is to make sure molecular
concepts feel relevant to clinical practice. Most of the students view biochemistry as a dry subject,
which often dissociates from the chairside realities of dentistry. Our team of educators at Universiti
Sains Malaysia (USM) wanted to change that. We first started by asking two key questions: Could
Artificial Intelligence (Al) help us to re-invent how students connect biochemical knowledge to real-life
clinical cases? Could Al transform the delivery of traditional Case-based Learning into more engaging
and fruitful sessions?

That question sparked the design of our Al-assisted Directed Case-Based Learning (DCBL) module, a
hybrid teaching innovation that merges case-based learning in clinical biochemistry with adaptive Al
guidance. The project, presented at the International Conference of Biochemistry, Molecular Biology,
and Laboratory Medicine 2025 (ICBMBLM2025), explored how digital tools could personalise
biochemistry education and boost engagement for dental undergraduates.

Building the DCBL Experience

The study began with extensive analysis and critical selection of published clinical biochemistry cases
in recent years. The selected evidence and materials were reconstructed into dynamic case scenarios
using Al tools to generate adaptive prompts and feedback loops. The Al provided scaffolding questions,
helping students reason through each stage of biochemical interpretation while remaining grounded in
a dental context.

The design process itself was iterative: we developed, validated, and refined the module through pilot
assessments and experts' reviews. The objective is to focus on creating structured content that could
guide inquiry and reinforce learning outside the traditional learning environment.

What We Found

In comparison to traditional lecture-based teaching, the Al-assisted DCBL approach showed significant
gains in post-module knowledge, alongside clear improvements in student engagement, motivation,
and confidence. A high number of respondents remarked that the newly developed module helped
them to visualise biochemical processes as part of real patient scenarios rather than memorising
isolated pathways.
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One of the most exciting insights is how students began to self-direct their learning. The Al's adaptive
questions encouraged curiosity, as the students began to ask better questions, explore biochemical
reasoning more deeply, and link molecular principles to dental pathologies with greater confidence.

Why It Matters

Integrating Al into biochemistry education is not merely a technological upgrade. It represents a
pedagogical evolution among educators in higher educational institutions. The DCBL model allows for a
balance of human assistance and digital responsiveness, thus keeping the clinical relevance and
empathy of teaching intact while enhancing personalisation and feedback. Beyond immediate learning
outcomes, this approach also has implications for professional formation. By practicing clinical
reasoning early through Al-guided cases, dental students are better equipped for evidence-based
decision making, a skill essential for patient care in the age of digital health and precision dentistry.

Looking Forward

The next steps would be refining the Al algorithms to better match individual learning profiles and
extending the model to other health sciences programs. The vision is to build a validated framework for
Al-enhanced biochemistry education that can be adapted across disciplines, from medical to
pharmaceutical training. As a biochemistry educator, | stand at an exciting intersection where pedagogy
meets technology. When thoughtfully designed, Al doesn’t distance us from students, but it brings us
closer to how they think, learn, and connect knowledge to practice.

[Prepared by Dr. Norhayati Yusop (co-authors: Nabil Mashod, Norsamsu Ami Samsudin, Khairul Bariah Ahmad Amin
Noordin, Nur Arnida Mohd Safuwan and Amelia Abdullah)]

The Class That Taught Me to Let Go: How Al Helped My Students Learn
Biochemistry Differently

Dr Shakinaz Desa is a Senior Lecturer in
Biology Department in the Faculty of Science
and Mathematics, Universiti Pendidikan Sultan
ldris, Malaysia. Email-
shakinaz@fsmt.upsi.edu.my

A student looked up from her laptop and asked softly, “Can | ask the Al instead?”. The class laughed,
but | didn’t. The question made me stop and think. She wasn't trying to avoid learning. She was looking
for a way to learn without the fear of making mistakes.

Teaching Biochemistry to aspiring science teachers has always been a fun and challenging experience.
It's full of unseen beauty, where molecules interact, energy transforms, and it’s also full of complexity.
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Many students lose confidence when faced with so many reactions and names. | realized that they
weren't struggling with the content itself. They were struggling with how to learn, and how to keep
believing that they could.

A New Way of Thinking About Learning

That moment made me re-evaluate my approach. Instead of asking, “How can | teach better?”, | asked,
‘How can my students manage their own learning?”. That question led me to heutagogy, a learning
approach in which students themselves determine what, why, and how they learn. It focuses on
capability, reflection, and independence.

From this idea, my team and | developed the HEUBRID model, a design that combines heutagogy with
project-based learning. Within it, | built the XPLORATE Framework. It's a 12-week cycle where students
explore Biochemistry topics at their own pace, reflect on their progress, and apply ideas to real-world
projects. But we wanted to make the experience more personal, so that it will connect the mind and
motivation. That's when Al is introduced to the classroom.

Test and Share
Collaborate and share
findings with peers.

QO Reflect and Adapt

Analyze findings and

A
adjust approach.

QO Assess and Evaluate
Review and evaluate learning
outcomes.

Non-linear learning

Engage in Research
Conduct research using
critical thinking.

Identify Interests & Set
Goals

Start with personal interests and
goals.

QO Double loop learning

Figure- The XPLORATE non-linear learning cycle grounded in double-loop learning, illustrating five
iterative stages.

Meeting the HEUTA Companions

We created three Generative Pre-trained Transformer (GPT) called the HEUTA Ecosystem: HEUTA-X,
a project mentor who offers guiding questions rather than instant answers. HEUTA-GO, a learning
companion that connects Biochemistry with health, nutrition, and sustainability. HEUTA-PALL, a
personal assistant and friendly friend who provides encouragement to students when they feel stuck or
unsure. They guide them to think critically, analyse deeply, and make informed decisions. Hence,
transforming learning into an active, reflective, and decision-making process.
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Figure- The HEUTA Tools Ecosystem: HEUTA-X, HEUTA-GO, and HEUTA-PALL

At first, | wasn’'t sure myself. Would the students become too dependent on the Al? The opposite
happened. They became more engaged, not less. They asked deeper questions, compared answers,
and laughed when the Al made small mistakes. Gradually, they began to explore concepts with
confidence and curiosity. It was as if the room had more oxygen with more thought, more energy. One
student said, “l usually have a hard time understanding lipid metabolism, but when the Al explained it
step by step, | finally got it.” Another shared, “It didn’t make me feel stupid. It made me feel
appreciated.”

What the Students Taught Me

In a study of 98 STEM teachers in training, students reported that Al tools helped them understand
difficult topics, feel safe to ask questions, and increase their confidence in teaching. The data supports
this; we observed high ratings for usability, ease of learning, and empowerment. But most importantly,
their reflections. Many said they would like to use Al in their own classrooms in the future to support shy
students, guide students through challenging topics, and provide feedback that felt personal and
positive.

| noticed that when students learned this way, something amazing happened. They stopped asking, “Is
this right?” and started asking, “What does this mean?” They started thinking like teachers, not just
students. Their curiosity was contagious; | even started learning from their questions.

Letting Go

Heutagogy gives us why. Al gives us how. Together, they transform not only the way my students
learn, but also the way | teach. I've discovered that teaching isn’t about control. It's about trust. When
students are given the trust to explore, they often go further than we expect. Classrooms become
lighter, more alive, filled with voices testing ideas rather than waiting for the truth.

Sometimes, the most important lessons don’t come from what we teach. They start with one curious
little question: “Can | ask Al instead?”
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Bringing Enzyme Kinetics to Life with Al Tools

Dr. Shazilah Kamaruddin is a Senior Lecturer
in Biochemistry and Assistant Dean (Teaching &
Citra) at the Faculty of Science & Technology,
Universiti Kebangsaan Malaysia. Email-
shazilah@ukm.edu.my
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Starting the Journey

Teaching enzyme kinetics has always been a challenge for me. Many students find the topic difficult
because it involves numbers, graphs, and reactions that they cannot see clearly in class. During live
demonstrations in a large lab, some students could not hear well or missed important steps. As a result,
they often came to the lab unsure and nervous about what to do.

This situation made me think: Can | make the learning experience clearer and more interesting before
students enter the lab?

That question became the start of my journey to build an Al-supported learning platform for enzyme
kinetics practical sessions. The idea was to prepare students before the real lab, so they already
understood the steps and could use lab time more effectively.

Using Al to Build Interactive Learning

| began by recording real laboratory footage of the enzyme kinetics experiment. This was important
because students needed to see the actual setup: the pipettes, cuvettes, and spectrophotometer,
exactly as they would use them later in the lab. Once the real demonstration was captured, | used Al
tools to enhance it with voice narration, visual guides, and interactive tips.

This combination of real lab scenes and Al storytelling helped students connect what they saw in the
video with what they would later do in the lab, making the content more familiar, engaging, and easy to
follow.

To build the interactive materials, | combined several simple Al tools:

. Claude Al and ChatGPT for writing the narration script and short, clear explanations.

. Canva Al for creating visuals and generating voice narration.

. Apple Memoji as my “digital self” — a friendly avatar guiding students step by step.

. CapCut for video editing and automatic subtitle generation to make the content accessible.

Special Issue (January 2026) Page | 15


file:///C:/Users/nirmas/Downloads/shazilah@ukm.edu.my

Figure- My Al teaching toolkit: a
combination of ChatGPT, Claude,
Canva, CapCut, and Apple Memoji —
each used to build a complete learning
experience.

Real laboratory footage
shows actual procedures

Claude Al and ChatGPT for
storyboard and script writing

CapCut for video editing with
automated subtitle generation

Figure- “Digital instructor” avatar
created with Apple Memaoji to explain
lab procedures.

Figure- Screenshot of H5P interface in
UKMFolio showing an interactive video
on enzyme Kinetics.

Why do we exclude enzyme from some test
tubes?

[ © To make colour lighter

O To avoid contamination

O To serve as negative control

© To reduce cost of enzyme

© Check

akti 2. uon? Bl [igure- An example of an interactive
tip inside the H5P video lesson. Al-
generated icons inspired by Microsoft’s
classic “‘paperclip assistant” were
added to remind students of good lab
practices.
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The completed videos were then uploaded into H5P, an interactive learning tool in UKMFolio (our
Moodle platform). | added short quiz questions, pause points, and exit tickets so students could check
their understanding while watching.

The goal was to make the material more visual, interactive, and accessible — especially for students
who prefer learning by seeing and doing.

Better Prepared Students
After using this Al-based material, | noticed a big difference. Students came to the lab already familiar
with the equipment, procedures, and safety steps. They used lab time more efficiently and felt more

confident to carry out experiments.

The H5P system also allowed me to track student engagement — who watched, how they answered,
and where they struggled. This feedback helped me improve my materials and teaching.

Instead of repeating instructions, | could now focus on data interpretation and deeper discussions. The
class became more productive and enjoyable for everyone.

A Simple Idea That Works

This approach does not need advanced technical skills or expensive software. All the Al tools | used
are free or easily available online. The key is to combine them creatively for educational purposes.

When | presented this work at the IUBMB 2025 Education Symposium in Kuala Lumpur, many
educators said they faced similar challenges. They were happy to see how Al can be used simply and
meaningfully to help students learn better.

For me, the success of this project is not just about using technology — it is about giving students
confidence and curiosity. When students feel ready, learning becomes enjoyable and effective.
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Smarter Scaffolding in Biosciences Education: Lessons from Smart
Worksheet Analytics

Dr Tor Yin Sim (yinsim.tor@taylors.edu.my) is a
Senior Lecturer from Biomedical Science
Program, in the School of Biosciences, Faculty of
Health & Medical Sciences, Taylor’s University

Associate Professor Dr Yap Wei Hsum
(WeiHsum.Yap@taylors.edu.my) is the Head of
Research from Faculty of Health and Medical
Sciences, Taylor's University

One of the recurring challenges in bioscience education is helping students move beyond memorization
into conceptual reasoning, data interpretation, and procedural fluency. For many undergraduates, this
step is where confidence wavers. As educators, we often only see the gaps when assessments are
graded, whereby the opportunity for timely support has passed. Our recent work with smart worksheets
was an attempt to bridge this gap by combining scaffolded tasks with the use of analytics to enable
support for student learning.

We introduced these worksheets for two biosciences modules. They were completed after the relevant
theory had been taught, serving as formative checkpoints rather than graded assessments. The smart
worksheets allow us to analyse engagement patterns and performance across sections. This enables
us to visualize how students engaged with the process of problem-solving, which areas prompted
repeated difficulties, and where cognitive fatigue seemed to set in.

The patterns revealed that in one worksheet, students’ performance remained strong across most
sections, but efficiency data showed that the later tasks demanded more effort than students could
sustain without additional support. In another, one section in particular exposed gaps between
theoretical exposure and practical reasoning. Here, students showed lower performance and relied
more heavily on hints and solution reveals. These insights highlighted the need for early scaffolding,
such as refresher activities or worked examples, to prepare students for more complex applications.

Framing the findings pedagogically, several principles emerged. Where students were performing well,
we discovered it was possible to extend their thinking by adding exploratory or application-based
questions that encouraged independent reasoning. When difficulties identified, it was more effective to
break problems into smaller steps, provide guided hints, or create opportunities for whole-class
discussion of common errors. Equally important was pacing, long worksheets sometimes led to
declining attempt rates, reminding us that scaffolding is not only about the type of support offered, but
also about structuring tasks in manageable chunks to sustain engagement.
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— Task complexity and student experience shaped engagement patterns, underscoring the need for differentiated instructional support across modules.
— Analytics serve as feedback loop for teaching strategy, ensuring alignment between instructional design, cognitive readiness, and learner support.

Figure- Smart Worksheet analytics reveal student learning patterns. Comparison of student
engagement and performance across two bioscience worksheets: The analytics illustrate how
scaffolding strategies can be aligned with student needs to support both confidence and deeper
learning.

This approach encouraged us to view analytics not as a grading tool, but as a feedback loop for
teaching. The data prompted us to reflect on how well our instructional design aligned with students’
cognitive readiness and whether our scaffolding supported their stage of development. Teaching shifted
from a one-way delivery of content to a dynamic cycle of observation, adjustment, and redesign—
always with student learning at the centre.

For educators, the key takeaway is not the adoption of a specific platform, but the recognition of the
value in making learning processes visible. Whether through digital analytics, classroom questioning, or
reflective prompts, the goal is to understand students learning pattern, provide appropriate support, and
gradually foster independence. In our experience, this shift has been one of the most powerful
outcomes of using scaffolded worksheets—not only helping to identify gaps but also reshaping how we
think about teaching and learning in bioscience.
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Virtual Global Classrooms: Fostering Intercultural Competence and
Educational Flexibility in Biosciences

Associate Professor Dr Yap Wei Hsum
(WeiHsum.Yap@taylors.edu.my) is the Head of
Research from Faculty of Health and Medical
Sciences, Taylor's University

In an increasingly interconnected world, the integration of global perspectives into higher education is
essential. Virtual Global Classrooms (VGCs) provide a platform for intercultural learning, enhancing
students' global competence and adaptability while offering innovative pedagogical approaches. The
School of Biosciences from Taylor’'s University Malaysia have integrated VGC and demonstrated how it
can enrich biosciences education with partner institutions from Thailand and China.

Mae Fah Luang University and Taylor’s University Collaboration

The partnership between Taylor's University and Mae Fah Luang University (Thailand) introduced a
virtual classroom in the Bioprocess Technology and Bioprocess Engineering modules. This initiative,
conducted over three semesters throughout 2022-2024, included synchronous lectures and
asynchronous discussions on bioreactor design and fermentation processes. Students worked in mixed-
institutional groups, collaborated on case studies focusing on designing bioreactor systems for real-world
applications. The approach cultivated creative and critical thinking, problem-solving, and adaptability
skills. Quantitative feedback from students in both institutions highlighted improved communication skills
and cultural awareness, with over 90% of participants valuing cross-cultural interaction. Qualitative
testimonials underscored the initiative's transformative impact on academic and personal growth.

Xian Jiaotong-Liverpool University and Taylor’s University Partnership

A similar collaboration connected students from Taylor's University Animal Biotechnology course with
Xian Jiaotong-Liverpool University (China) Cell Biology Techniques module. During the synchronized
Zoom sessions in November 2024, students explored shared topics in cell culture applications through
lectures, discussions, and presentations. Grouped into international teams, students tackled real-world
scenarios, demonstrating their ability to collaborate across cultural and academic boundaries. Feedback
from this initiative revealed enhanced intercultural competence and practical skills development. Students
expressed appreciation for the opportunity to interact with peers from different cultural contexts, noting
its relevance to their future careers in globalized workplaces.

Key outcomes, challenges and recommendations

Based on the VGC initiatives conducted over the past two years, we showed that it could help to foster
intercultural competence, flexible learning opportunities, and skill development, with students gaining
critical communication, teamwork, and problem-solving abilities essential for global careers. They also
enhance engagement and motivation through interactive and real-world applications. However,
challenges such as time zone coordination, language barriers, and varying digital literacy levels persist.
Addressing these requires investment in robust technological infrastructure, professional development
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for educators, and clear guidelines for implementation. Flexible scheduling and strategies to promote
inclusivity can further enhance participation, ensuring VGCs continue to deliver transformative
educational experiences across diverse contexts. We believe that expanding VGCs to include more
partner institutions and diverse disciplines can further enrich educational experiences. Integrating
industry stakeholders into these classrooms can also bridge academia and professional practice,
preparing students for future challenges in biosciences and beyond.

Conclusion

The VGCs with MFU and XJTLU illustrate how innovative educational practices can redefine biosciences
education. By fostering intercultural competence, enhancing flexibility, and equipping students with
critical skills, these initiatives pave the way for a more inclusive, interconnected academic landscape.
Universities embracing such models can enrich student experience and prepare them to thrive in a
globalized world, contributing meaningfully to society and the scientific community.

Some reflections from the Chair ........

Associate Professor Adeline Chia, Chair,
Organising Committee, IUBMB Education
Symposium2025,

Head of School, School of Biosciences,
Faculty of Health and Medical Sciences,
Taylor’s University. Email-
YokeYin.Chia@taylors.edu.my

The IUBMB Education Symposium 2025, held on 25-26 August 2025 at M World Hotel, Petaling Jaya,
Malaysia, was an inspiring convergence of educators, scientists, and policy advocates united by a
shared mission—to reimagine science education for a connected and sustainable world. Jointly
organized by the Malaysian Society for Biochemistry and Molecular Biology (MSBMB), the International
Union of Biochemistry and Molecular Biology (IUBMB), and the Federation of Asian and Oceanian
Biochemistry and Molecular Biology (FAOBMB), the event showcased the breadth of innovation and
passion driving educational transformation in the biochemical and life sciences.

The symposium attracted 68 participants from academia, research institutions, schools, and
international organizations. Delegates represented 30 universities and institutions across 13 countries,
spanning Malaysia, the wider Asia-Pacific region, Europe, and beyond. A total of 11 invited speakers
and facilitators contributed to the programme, sharing their expertise and innovative practices in
biochemistry and molecular biology education.
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Figure- The symposium brought together 68 participants from 30 institutions across 13 countries,
featuring 11 invited speakers sharing innovative practices in biochemistry and molecular biology
education.

From the outset, the symposium emphasized that education must evolve in tandem with an increasingly
complex global landscape shaped by technology, environmental change, and social diversity. Prof. Lim
Yang Mooi's keynote, “Education for a Connected World: Navigating Complexity in the Ever-Changing
World,” set the tone by highlighting the critical role of Sustainable Development Goal 4 (Quality
Education) in safeguarding human progress and planetary health. Her discussion of lifelong learning,
artificial intelligence in personalized education, and mental health awareness resonated deeply with
participants, who recognized the urgency of preparing future-ready learners.

Figure- An opening ceremony: Prof. Lim Yang Mooi’s keynote on Education for a
Connected World highlighted the importance of SDG 4, lifelong learning, Al in education,
and mental health in preparing future-ready learners.

Equally engaging was A/Prof. Nirma Samarawickrema’s presentation on “Addressing Challenges in
Biochemistry Education: A Co-teaching and Co-learning Approach.” Drawing from her experience at
Monash University, she demonstrated how collaborative pedagogy, case-based learning, and inclusive
assessment can transform large, diverse classrooms into vibrant communities of inquiry. Her approach
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provided practical strategies for improving student engagement and conceptual understanding in
complex subjects such as biochemistry.

The UNESCO perspective, presented by Hiromichi Katayama, expanded the conversation to the global
stage. His plenary, “The Status, Challenges, and Future of Science Education,” underscored the need
for a new social contract for education—one that values inclusivity, sustainability, and transdisciplinary
problem-solving. He presented compelling data on gender parity, digital divides, and the workforce
transformations driven by Industry 4.0, reminding educators of their responsibility to empower all
learners equitably.

Equally impactful was Assoc. Prof. Dr. Renuka V. Sathasivam’s session on “Measuring What Matters:
Why Authentic Assessment Fits STEM Learning Best.” Her reflections on student-co-created rubrics,
portfolio assessments, and real-world tasks reframed assessment as a tool for learning rather than
mere evaluation. The message—assessment should cultivate understanding, creativity, and
reflection—left a lasting impression on participants.

Ss | ’
Figure- A workshop conducted by A/P Dr. Nirma Samarawickrema and Dr Kathy Fernandez on the use of the
flipped classroom approach in biochemistry practical classes.

A highlight of the symposium was the LearnSci LabSim workshop, which introduced participants to
interactive digital laboratory simulations. The hands-on session illustrated how virtual labs can enhance
learning by allowing students to safely explore techniques such as pipetting, solution preparation, and
data analysis before entering physical labs. Participants praised the platform’s ability to bridge
accessibility gaps and strengthen confidence among learners from diverse backgrounds.

The symposium also recognized excellence through the FAOBMB/MSBMB Education Special Travel
Fellowship, awarded to Mohd Mokrish Md Ajat (Malaysia), Muhammad Sajjad (Pakistan),
Chatchadaporn Pinthong (Thailand), and Dharmawi (Indonesia). Their research presentations added
regional richness and diversity to the dialogue, reinforcing the importance of nurturing emerging
educators and researchers.

Overall, the IUBMB Education Symposium 2025 was more than a meeting of minds—it was a
celebration of collective commitment to educational innovation. Through its plenaries, workshops, and
cross-cultural exchanges, the symposium strengthened networks, inspired pedagogical renewal, and
reaffirmed that education is not only a means of knowledge transmission but also a transformative force
for societal progress and sustainability.
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And a last word from the Editor ....

Finally, a big ‘thank you’ to Associate Professor Dr Hwang Jung Shan, our guest editor of this Special
Issue of Inside Biochem Education for her editorial insight and generous input. A sincere ‘thank you’ to
all our contributors for enabling and shaping this edition. Last but not least, thank you and many
congratulations to the organising committee of the IUBMB Education Symposium2025. Their
enthusiasm and commitment made the symposium a resounding success. The Symposium showcased
how science education can be successfully reimagined for a connected world while the rich
conversations and many collaborations we fostered are indicators of the excellence in teaching and
learning of the community.

A/Prof Nirma Samarawickrema
[nirma.samarawickrema@monash.edu] is a
teaching-intensive academic from Monash
University’s Biomedicine Discovery Institute
(Australia). She is also the Chair, of FAOBMB
Education (2024-to date).
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