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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
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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
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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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® YTOAOYLOTAC YA TOV EKTIALDEVUTIKO Yla TN dnploupyia tou
XWpPOoU.

@® Smartphone n tablet pe kapepa (i0S/Android, pe
duvatotnta AR).

@® >0vdeon oto dladikTuo yla apxikn ¢optwon.

Ewkoveg (slkovidla ylia cwoth/Aavbacpévn avatpododotnan).
Keipevo (epwtnoslg, anavinoelg, odnyiec).

Tplodldotata povtéAa (ABatap emiothpova, EAtka DNA, koupTtid
ATaAvINoEWV).

Mpoalpetikd: cuvVToUd NXNTIKA oruata r Bivieo KA.

Ol paBntecg EekvoLV TNV EPTIELpia capwvovTac Evav OeIKTN ) ATAWG
tomoBetwvtag tn oknvp AR oe €va ypadeio i1 oto mATWHA
XPNOLLOTIOLWVTAC TNV KIVNT OCUCKELN 1 To tablet toug. 2tnv 086vn
TOUG, £va dpatap emioTnpova epddavidetal Kal Toug KaAwoopilel
OTNV ATTOOTOAN: va oAokAnpwaoouv tnv Avalntnon yta Emséepyaacia
lovidiou kat va SOKLHAGOUV TIC YVWOELG TOUC.

Eva mpog £va,MEVIE E£LKOVIKA TAVEA Kouil espdavidovrar pe
EPWTNAOCELC TOAAATAAG £TAOYAG OXETIKA pe To DNA, 11¢
KWOIKOTIOINTIKEC KAl UN KWOLKOTIOLNTIKEG TIEPLOXEC, TOUC EVIOXUTEG
Kal tn Xpwpartivn. Ol pabntég eMIAEYOUV ATIAVTIACELC TIATWVIAG



elkovika  koupmd. KdBe  emoyn  evepyomolel  Apeon
avatpododotnon: pla mpdotvn Addpdn Kat «XwoTto!» yla Tn cwoTh
amdvinon n éva KOokKvo b€ kal «Mpoomadrnote Eaval» yia th AdBog
amdvinon.

To mepiBarov AR mepdapBdvel amAéc oTaATIKA Tplodidotata
otnpiypata, ontwe pia dutAn eAtka DNA, mou epdavidovrat dimAa
OTO avatar yla va evioxUo0oUV TO ETILOTNHOVIKO BEpa. 2To TEAOC TOU
KOUIZ, £&va TEAIKO Ttivakac TAnpodopLwyV cuyxaipetl Tov Hadntr Kat
TPOChEPEL Pl  EPWINCN AVACTOXACHOU TIOU OUVOEEL TN
OpPaocTNPLOTNTA UE TN GULNTNON OTNV TAEN.

H dpaotnplotnta dle€dyetal atoulkd, dlaodaiidoviag otL Kabe
HaBNTAG AAANAETILOPA APEDA PE TO TEPLEXOUEVO TNG ETtauvénuévng
Mpaypatikotntacg (AR), kal ptopel va oAokANpwOEel pe pla opadikn
aVAOTOXAOHO OToU Ol PaBNTEC OUYKPIVOUV TIC ATAVTIACELC Kal
oudntolV TTapavonoeLC.

Elwocaywyn (aBatap):

«KaAwg npbate oto Gene Editing Quest! ©a oag kavw 5 epwTtAoELG
OXETIKA UE TOUC KIVOUVOUC TNC yovidlaknc emteéepyaaiac: Tt Oa
prmropouoe va rrdet otpafd; AIAAEEE TIC CWOTEC ATIAVTAOELG Kal OEC
av UTtopPEIC va OAOKANPWOELG TNV ATtoCTOAR!

Asglyua epwtnonc:

Epuwtnon 1: 010G €ival 0 KivOuvog TNG YOVIOIAKNG
ETTECEPYAOIAC OTOUG AVOPWITOUG;

® Andvinon 1: AKOUOIEG YEVETIKEG usTa)\)\dﬁelga (opiote wg
owoTo)

® Amdvinon 2: Auvatotepol, TaxuTepol AvOpwITOl

® Amdvinon 3: ATTEPIOPIOTN AVATTAPAYWYH

Epwtnon 2: NMw¢ Ba ytropouoe n emegepyaacia yovidiwv
vVa ETTNPEACEI TN BIOTTOIKINOTNTQ;

® Amdvinon 1: AnNUIOUPYNOTE VEQ €idNn
® Andvinon 2: Mgiwon TNG YEVETIKNAG 1T0|K|)\ouop(p|'cxg
® Amavtnon 3: E¢aAeiyn aoBeveiwv
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