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Pedagogical specifications

The use of Augmented Reality (AR) in this exercise makes the
complex topic of gene editing more engaging and less
intimidating for students. Abstract concepts such as CRISPR,
gene mutations, biodiversity, and ethical dilemmas become
interactive and visually engaging. Instead of passively reading
about gene editing, students interact with a scientist avatar,
answer quiz questions presented on 3D panels, and receive
immediate feedback through text, colors, and sounds, turning
the experience into a game-like challenge.

The session begins with the avatar introducing the topic and
setting the mission. It then progresses through five AR-based

The AR exercise "Gene Editing Quest" addresses key pedagogical
objectives that combine cognitive, emotional, and transversal learning
outcomes. Cognitively, it deepens students’ understanding of the risks and
implications of gene editing by prompting them to recall and apply
concepts such as genetic mutations, biodiversity, ethical dilemmas, and
the long-term effects of gene modification. Immediate feedback helps
consolidate knowledge and correct misconceptions as students interact
with each question and scenario.

Emotionally, the playful, game-like format, guided by a friendly scientist
avatar, reduces anxiety about complex scientific topics like gene editing,
making the material more accessible and engaging. By presenting gene
editing as a dynamic, interactive challenge rather than an intimidating
concept, students approach the subject with curiosity and excitement,




The expected results of using this AR exercise "Gene Editing Quest" go beyond
what can typically be achieved with a traditional textbook-based lesson. On the
knowledge level, students are expected to recall and explain key concepts related
to the risks and implications of gene editing, such as genetic mutations, ethical
concerns, biodiversity impacts, and long-term consequences. Through interactive
questioning in a dynamic AR environment and immediate feedback, this
knowledge is not only memorized but also actively reinforced, allowing students to
deepen their understanding through engagement rather than passive reading.

On a broader scale, the exercise aims to cultivate a more positive and suitable
mindset for STEM learning. By transforming complex topics like gene editing into
an interactive, game-like experience, it reduces the intimidation factor that many
students feel toward genetics and genomics. Students come to see science as
something exciting, accessible, and relevant to their world, sparking their curiosity
and motivation to explore more. This emotional connection is often hard to

arhiava thraiinh traditinnal mathnde whara etiidante hinircallhr annana in naceiva

The use of AR in this exercise offers benefits on several levels, enriching
both the learning experience and the students' engagement with complex
topics like gene editing.

On the disciplinary level, students gain a clearer and deeper
understanding of challenging genomic concepts such as genetic
mutations, biodiversity impacts, ethical concerns, and long-term effects,
which are often difficult to visualize. The interactive format of AR allows
these topics to come to life in 3D, making them easier to grasp and more
memorable than traditional textbooks or static diagrams.

On the practical and sensory level, AR engages multiple senses at
once—students read, see, interact through touch, and optionally hear
feedback. This multisensory approach strengthens retention and makes
learning more dynamic. By actively selecting answers and receiving instant
responses, students experience science in a hands-on way, almost like a
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Students begin the experience by scanning a marker or simply
placing the AR scene on a desk or floor using their mobile device or
tablet. On their screen, a scientist avatar appears and welcomes
them to the mission: to complete the Gene Editing Quest and test
their knowledge.

One by one, five virtual quiz panels appear with multiple-choice
questions about DNA, coding and noncoding regions, enhancers,
and chromatin. Students choose answers by tapping virtual
buttons. Each choice triggers immediate feedback: a green glow
and “Correct!” for the right answer, or a red effect and “Try again!”
for the wrong one.

The AR environment includes simple static 3D props, such as a
DNA double helix, that appear next to the avatar to reinforce the
scientific theme. At the end of the quiz, a final information panel
congratulates the learner and offers a reflection question linking the
activity to classroom discussion.

The activity is carried out individually, ensuring that each student
interacts directly with the AR content, and can end with a group
reflection where students compare answers and discuss
misconceptions.

Intro (avatar):

“Welcome to Gene Editing Quest! | will ask you 5 questions about
The Risks of Gene Editing: What Could Go Wrong?. Choose the
correct answers and see if you can complete the mission!”

Sample question:
Question 1: What'’s a risk of gene editing in humans?

® Answer 1: Unintended genetic mutations £4 (set as correct)
® Answer 2: Stronger, faster humans
® Answer 3: Unlimited reproduction

Question 2: How could gene editing affect biodiversity?

® Answer 1: Create new species
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