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Summary

Modern education actively uses digital
technologies, including gamification, as a
tool for increasing student motivation. This
article discusses the basic principles of gam-
ification in teaching biology, examples of
successful gaming techniques, and their im-
pact on student engagement and academic
performance. The purpose of this article is
to analyze the impact of gamification on stu-
dent motivation in studying biology. In the
context of modern education, the use of
gaming technologies is particularly rele-
vant, as it helps to increase student engage-
ment and academic performance. The article
discusses the basic principles of gamifica-
tion, examples of successful gaming tech-
niques, and their impact on the educational
process. A study that included a question-
naire and analysis of academic performance
showed that gamification helps to increase
motivation by 35% and improve memoriza-
tion of terms by 28%. The benefits and chal-
lenges of introducing gaming elements are
discussed, as well as recommendations for
their effective use.

Keywords: gamification, gaming tech-
nologies, student motivation, biology educa-
tion, digital platforms, interactive learning.

Introduction. Gamification is the pro-
cess of introducing game elements into a
non-game environment, including education
[1, 2]. In the context of increasing volumes
of information and decreasing attention
spans of students, gaming technologies are
becoming an effective tool for engaging and
improving the assimilation of material [3].
In biology, as a science that requires not on-
ly theoretical knowledge but also practical
skills, the use of gaming methods is espe-
cially relevant [4, 5].

Historically, the use of game elements

in education goes back to ancient pedagogi-
cal methods, such as staged games and the-
atrical performances in education [6]. In the
20th and 21st centuries, with the develop-
ment of computer technologies, the first ed-
ucational games emerged, which over time
evolved into full-fledged digital platforms
[7, 8]. Today, gamification covers a wide
range of educational disciplines, including
biology, where it is used to model ecosys-
tems, study anatomy and biochemical pro-
cesses [9, 10].

Technological development has made it
possible to create innovative teaching meth-
ods, including virtual laboratories, mobile
applications, and online platforms with gam-
ification elements [11]. This article discuss-
es the mechanisms for introducing gaming
methods into the educational process, their
advantages, and potential difficulties in im-
plementation [12, 13].

Materials and methods. The following
methods were used to analyze the effective-
ness of gamification in teaching biology [14,
15]:

Literature analysis: modern research
and articles on gamification in education, its
impact on student motivation and learning
effectiveness were studied. A detailed analy-
sis of publications over the past ten years
was conducted, which made it possible to
identify the main trends and directions for
the development of this methodology.

Experimental learning: training sessions
with gamification elements were conducted,
including the use of educational applica-
tions, virtual laboratories, role-playing and
board games, as well as modeling of biologi-
cal processes in interactive environments.
As part of the experiment, students complet-
ed several thematic blocks containing both
traditional and game elements of learning,
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which made it possible to objectively com-
pare the results.

Questionnaires and surveys: data were
collected on students' perception of gaming
technologies, their motivation, involvement
in the educational process and satisfaction
with the educational process. The study in-
volved 200 students majoring in biology
aged 18 to 25 years. The survey included
questions aimed at identifying subjective
attitudes towards gamification, as well as
analyzing the impact of game mechanics on
interest in the subject.

Comparative analysis of academic per-
formance: changes in the academic perfor-
mance of students who participated in gami-
fied courses were assessed compared to the
control group. The results of midterm and
final tests, as well as the dynamics of class
attendance, were used for the analysis. This
analysis allowed us to identify a correlation
between the use of gaming technologies and
academic performance.

Qualitative analysis methods: inter-
views were conducted with teachers using
gaming technologies in order to identify
their perception of the effectiveness of this
approach and identify possible barriers to
the implementation of gamification. The in-
terviews included both structured questions
and free discussion of the experience of im-
plementing gaming methods.

The data were processed using statisti-
cal analysis methods, including the calcula-
tion of mean values, standard deviations,
and correlation analysis to determine the re-
lationship between the level of student en-
gagement and their academic success. In
addition, a content analysis of students’
comments was conducted, which made it
possible to identify key factors influencing
the effectiveness of gamification.

Basic principles of gamification
teaching biology [16, 17]

1. Use of game mechanics: points, lev-
els, achievements, leaderboards, badges, and
rewards encourage students to actively par-
ticipate.

2. Storytelling and interactivity: inclu-
sion of elements of quests, role-playing
games, and simulations makes the learning
process more engaging and closer to real
conditions.

3. Feedback and encouragement: imme-

in

diate feedback in the form of rewards or
comments allows students to correct mis-
takes and feel satisfied with their progress.

4. Competitive element: competitions
between students or team games motivate
students to study the material and develop
analytical skills.

5. Adaptability: the ability to adjust the
difficulty of tasks and a personalized ap-
proach makes learning more effective and
accessible to students of different levels.

6. Interactive interaction: the inclusion
of joint projects, group games and tasks
helps students work in a team and solve
complex biological problems.

Examples of gaming technologies in
biology education [18, 19]

1. Educational applications: platforms
Kahoot!, Quizlet, Biomania offer interactive
tests and quizzes for memorizing terms,
functions and processes.

2. Virtual labs: online simulators such
as Labster allow you to conduct biological
experiments in a safe digital environment,
simulating real laboratory conditions.

3. Quests and scenario games: conduct-
ing field research in the format of "search
for clues" or laboratory work with detective
elements promotes engagement and increas-
es interest in scientific research.

4. Board and card games: using cards
with tasks, biological terms or DNA chains
helps to memorize the material in a playful
way.

5. Role-playing games and simulations:
students can play the roles of scientists, re-
searchers or biologists, simulating real-life
scenarios of scientific work.

6. Online ecosystem simulators: pro-
grams that simulate processes in ecosystems
help students study the influence of various
factors on nature and the development of
organisms.

Results and discussion. The study in-
cluded a series of lessons with elements of
gamification and traditional learning. The
analysis showed that students who used
game methods demonstrated:

* Increased engagement (35% higher com-
pared to traditional methods);

* Improved memorization of terms and con-
cepts (28%);

* Higher activity in discussions and group
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work;
* Increased satisfaction with the learning
process.

According to the testing results, stu-
dents who studied using game methods

scored on average 15% more points than
those who took the course without gamifica-
tion.

Table 1. Comparative analysis of students’ academic performance and engagement

Group of students Average test score Engagement level (%)
Traditional learning 70 55
Gamified learning 85 90

The results of the study confirm the ef-
fectiveness of gamification as a method of
teaching biology. Game mechanics not only
increase motivation, but also contribute to
better assimilation of the material. However,
for successful implementation, it is necessary
to adapt the methods to a specific audience
and the educational process.

Conclusion. Gamification in teaching
biology is a promising direction that can sig-
nificantly increase student motivation. The
use of game methods not only makes the ed-
ucational process more interesting, but also
improves the quality of knowledge acquisi-
tion. However, it is necessary to take into
account the balance between the game and
the academic component in order to ensure
high efficiency of training.
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buonozus oiniminoezi ceimupuxkayus:
Kanail OublH MEeXHO102UAIAPbL
OKYUbLAAPObIH, MOMUGAUUACHIH
apmmaulpaovt

Anoamna

3amanayu 6inim bepyde OKyubLIAPObIY
MOMUBAYUSACBLIH apmmblpy KYpaibl peminoe
Yughpavlx  MexHONO2UANAD, OHLIH  [WIHOe
eeimugukayus  bencendi mypoe  Koioa-
HbLIA0bl. Byn maxanada duonoeus dotiviHwa
oinim Oepyoeai eelmupuxkayusiHoly Hezizel
npunyunmepi, commi OUbIH 20iCMEPIHIH
MBLCANOAPbL JHCIHE O0NAPObIY OKYULLLIAPObIH
cabakka KamvlCybl MeH Yieepimine acepi
Kapacmuipbliaowvl. byn makanaueiy maxcamol
ouono2UsHLL 0Ky0aevl OKYULLLIAPObIH
MOMUBAYUACLIHA 2eUMUPUKAYUAHBIY ICEPIH
manoay. 3amanayu Oinim bepy dcagoauvinoa
OUbIH MEXHONO2UANAPbIH  KOOAHY acipece
ezexmi  bonwbin omulp, OuUmKeHi ol
OKYWbLIapOobly  OenceHOiniei  MeH  OK)y
yi2epimin apmmablpy2a KoMmexmeceoi.
Maxkanaoa eeuMuhuKkayusaHoly He2l32l
npunyunmepi, commi OUbIH  20iCMEPiHiH
MblCandapuvl JHcaHe 01apobly 0Ky NpoyeciHe
acepi Kapacmwipwiiean. Cayarnamanap mew
OHIMOINIKMI MAndayovl KAMMUMbIH 3epmme)
eeumugurayus ~ momusayusHol  35%-2a
apmmulpuln, mepmuHoepOi ecke mycipyoi
28%-ea orcaxcapmranvin kepcemmi. OuivlH
9/1eMEeHMMEPIH eH2Ii3y0IH apmulKuibl-
JILIKMapvl  MeH KUbIHObIKMAPbl, COHOAU-AK
onapovl  muimoi  naudanrany  OOUbIHWA
YChiHbICIap maiKbliaHaobl.

Tyitinoi ce3oep: celimugpukayus, ouvin
MEeXHON02UNAPYL, OKYUIBLIAPObIY MOMUBA-
yusacel,  OuonocuAnblK  OiNiM,  YUPDPABLIK
niamegopmanap, uHmepakmuemi OKbimy.

Mamepuan 6acnaza 02.09.24 mycmi
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T'eitmugpuxkayus 6 odyuenuu ouonozuu:
KaK uzpoevle mexHouio2uu noevluiaonm
MOMUBAYUIO CHYOECHN 08

Annomauus

Cospemennoe 0bpazosanue aKmueHO
ucnonvb3zyem yugposvie MexHoN02Ul,
BKAIOUAS 2celuMUpuUKayuio, Kax UHCMpyMeHm
NOBbIUIEHUSL  MOMUBAyuUU  CmyoeHmos. B
OanHoll cmamwe paccmampusaromcs
OCHOBHbIE  NPUHYUNBL  celimuukayuu
oOyueHuu OuonocUU, NpUMepbl YCHEUHBIX
USPOBLIX MEMOOUK, A MAKICe UX GIUSHUE HA

B06/1EHEHHOCTD u ycnesaemocnp
cmyoenmos.  Llenvro  Oannoti  cmambu
ABISEMCSL AHAU3 GIUAHUSL 2eUMUPUKAYUU HA
MOMUBAYUI0  CMYOEHmos Npu  U3V4eHul
ouonocuu. B ycnosusx — cospemennoeo
00pa306anuss  UCHONL30BAHUE  USPOBLIX
MexHOI02UlL npuobpemaem 0cobyio
AKmMyanbHOCmMb, MaKk Kaxk Ccnocoocmeyem
NOBBLIUEHUIO  BOBIEUEHHOCMU U YCNesd-

emocmu yuyawuxca. B cmamwve paccmam-
PUBAIOMC  OCHOBHLIE  NPUHYUNBL  2eUMU-
Qurayuu, npumepvl YCHEWHbIX USPOBLIX
MemOoOUK U ux 8IuUsAHUE Ha 06PA3068aMeNbHYLL
npoyecc.  Hccredosanue,  ekaouarouee
aHKemMuposanue U aHaIu3 yCcneeaemocmu,
NOKA3a10, Ymo eeumuuxayus cnocoocmey-
em nosvluieHuio momusayuu Ha 35% u
VAYYWEHUIO  3ANOMUHAHUSL MEPMUHO8 HA
28%. Obcyacoaromes  npeumyujecmea U
8b1308bl BHEOPEHUsL USPOBBIX DJIEMEHMO8, d
makaice pekomeHoayuu no ux
aghghexmusrnomy npumernenuio.

Knwoueevte cnoea: ceumugurayus,
uepogvie MexHOI02UU, MOMUBAYUSL
cmyodenmos, Ouonocuyeckoe 0o6pazosarue,
yugpposvie niamgopmvi, UHMEPAKMUBHOE
obyueHue.

Mamepuan nocmynun ¢ pedaxkyuro

02.09.2024

Conflict of interest. The authors de-
clare no conflict of interest.

59



