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THE INFLUENCE OF GAMIFICATION ON THE FORMATION
OF THE KNOWLEDGE COMPONENT
OF THE BIOLOGICAL TRAINING OF FUTURE TEACHERS

Annotation. This article discusses the influence of gamification on the formation of the
educational component in the subject training of future biology teachers in the context of digital
learning. The relevance of the study is determined by the need to modernize the professional
training of teaching staff in higher educational institutions. The main focus of the study is on the
analysis of gamified learning opportunities as a means of improving students’ learning activities
and improving educational achievements. The purpose of the study was to identify the influence of
gamified tasks on learning outcomes and the peculiarities of students’ perception of the learning
process. The empirical research work was carried out on the basis of the Abai Kazakh National
Pedagogical University with the participation of 4th year students of the educational program
“Biology”. Students were divided into experimental and control groups and tested before and
after the experiment. In addition, a survey was conducted among students. The results of testing
and surveys of academic performance of students in the experimental group show that their
motivation to study with academic performance was significantly higher than in the control
group. The practical significance of the study lies in the possibility of introducing gamification
into the educational process of pedagogical universities. The scientific value of the work is to
expand empirical evidence on the role of the gamification method in the professional training of
future biology teachers.
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Introduction

In the context of the transformation of the higher education system, it is of
particular importance to improve the quality of professional training for future teachers,
including biology teachers. The Concept of Education Development of the Republic of
Kazakhstan emphasizes the need to update the content and teaching methods, as well
as the active use of digital and interactive technologies in the educational process [1].
The training of future biology teachers involves the formation of a solid knowledge
component, including the assimilation of fundamental biological concepts, processes
and patterns. According to M. Bolyskanov, traditional forms of higher education do not
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always provide a sufficient level of student activity and depth of knowledge acquisition,
which dictates the need to switch to personality-oriented approaches supported by digital
and interactive technologies [2]. This is especially relevant for biological topics that
require an understanding of complex processes, their interrelationships and practical
significance, such as nutrition, reproduction, growth and development and isolation. In
this regard, there is a growing interest in using gamification as an innovative pedagogical
method that can enhance students’ learning activities and increase the effectiveness of
knowledge acquisition. Gamification is considered as the introduction of game elements
and mechanisms into a non-game educational context in order to increase motivation,
engagement and learning outcomes of students. Historically, gamification research has
evolved gradually. In the early stages, game elements were used primarily in the field of
marketing and personnel management. Their main function was to increase the motivation
and retention of participants. Later, gamification became an object of theoretical
understanding in the academic environment. There were works in which game elements
were considered not only as motivational stimuli, but also as tools for influencing the
behavior and involvement of participants. The very term “gamification” was introduced
in the early 2000s. However, sustained scientific interest in this phenomenon was formed
only in the 2010s. During this period, gamification began to be seen as an interdisciplinary
approach applicable in various social and educational contexts. A similar evolution in the
understanding of gamification is reflected in the works of Kazakhstani researchers. In
particular, in a number of master’s degree studies, gamification is interpreted as the use
of game elements outside the game in order to change behavior, increase engagement,
and indirectly influence performance [3]. Modern research in the field of pedagogy and
educational technologies confirms that gamification can have a positive impact on both
the motivational sphere of students and their cognitive achievements, especially in a
digital educational environment [4]. The context of training future biology teachers, the
issue of integrating gamification into computer-technology-oriented academic disciplines
is becoming particularly relevant, where it becomes possible to flexibly vary the content
and forms of educational activities.

The discipline “Computer Technology and Modeling in Biology” provides favorable
conditions for the introduction of gamified tasks with biological content. A discipline
focused on digital technology and modeling naturally supports the use of gamification, as
it allows for the use of process visualization, interactive tasks, and a fast feedback loop.
This creates the conditions for designing a “gaming” experience without replacing the
educational content with entertainment components.The use of digital tools, interactive
tasks and game forms of learning allows not only to develop the digital competence
of future teachers, but also to purposefully form their biological knowledge. Thus,
gamification within the framework of this discipline can be considered as an effective
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means of developing the knowledge component of the professional training of future
biology teachers. The relevance of this study is also due to the need to obtain empirical data
confirming the effectiveness of gamification in a real educational process in a pedagogical
university. A comparative analysis of the learning outcomes of students in the experimental
and control groups allows us to objectively assess the impact of gamification on the level
of assimilation of biological knowledge and determine its pedagogical potential.

The novelty of this study is to provide empirical data on the impact of gamification
on the knowledge component of the training of future biology teachers in the framework
of an integrative ICT-oriented course (“Computer technology and modeling in Biology™).
Unlike studies that focus primarily on motivation, this study puts learning outcomes into
practice by using a standardized test of student academic achievement before graduation
(SAT) with an assessment of the magnitude of the effect. In addition, the document
proposes and tests a mission/station-based training program related to specific digital tools
(Google Docs, Excel-based modeling, and artificial intelligence feedback) that allows for
the creation of evaluable learning artifacts. The results obtained expand the evidence base
of gamification as a cognitive-supportive pedagogical method in teacher education.

The purpose of this study is to study the influence of gamification on the formation
of the knowledge component of the biological training of future teachers in the context
of the use of computer learning technologies. In accordance with the stated purpose, the
following research questions were formulated in the study:

—does the use of gamification have an impact on the level of formation of the
knowledge component in biology among future teachers in the process of studying
educational topics of biological content?

—are there differences in the dynamics of boundary control results between the
students of the experimental and control groups after the introduction of gamified learning
tasks?

— how do future biology teachers assess the impact of gamification on their learning
motivation, interest and involvement in the process of studying biological material?

In accordance with the research questions, the following hypotheses were put
forward:

—the introduction of gamification into the educational process contributes to a
statistically significant increase in the level of formation of the knowledge component
in biology among students of the experimental group compared with the control group;

—the growth rate of frontier control results among students who studied
using gamification is higher than that of students who studied in traditional learning
environments;

— the use of gamified learning tasks has a positive effect on educational motivation,
interest and involvement of future biology teachers in the educational process.
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Despite the growing number of publications, the problem of the influence of
gamification on the formation of subject biological knowledge remains insufficiently
studied, especially in pedagogical universities. One of the most authoritative sources in the
field of gamification is the meta-analysis by M. Sailer and L. Homner, based on empirical
research published in the journals Scopus and Web of Science [5]. The authors have shown
that gamification has a statistically significant positive effect not only on motivation, but
also on cognitive learning outcomes. At the same time, it is emphasized that a steady
increase in knowledge is observed in cases when game elements are integrated into
the content of an academic discipline. These conclusions are developed in a later meta-
analysis by M. Li, S. Ma, and W. Lu, where the authors found that gamification has a
more pronounced effect in natural sciences than in humanities [6]. This is due to the need
for active processing of information, visualization and repetition of the material, which
is especially typical for biological courses. Linking words, gamification is considered not
only as a motivational tool, but also as a means of cognitive support for learning.

Directly in the field of biology education, T. Pathiraja and A. Ranasinghe have made
a significant contribution by introducing a gamified team quiz into biology courses [7].
The authors recorded a statistically significant improvement in test results and an increase
in student engagement. The synthesis of the considered studies allows us to conclude that
gamification is an effective pedagogical method for the development of the knowledge
component, provided it is purposefully integrated into the subject content. At the same
time, there remains a shortage of empirical research focused on the training of future
biology teachers in pedagogical universities, which determines the scientific novelty and
practical significance of this study.

Materials and methods

The study was conducted using a quasi-experimental design with experimental and
control groups according to the pre-test post-test scheme. This design made it possible to
assess the impact of gamification on the formation of the knowledge component of the
biological training of future teachers in a real educational process.

The experiment consisted of three stages:

— the ascertaining stage;

— formative stage;

— the control stage.

The study involved 84 4th-year students of the Kazakh National Pedagogical
University named after Abai, studying in the field of Biology. The research was conducted
in the 7th semester in the framework of the discipline “Computer Technology and
Modeling in Biology” (5 credits). The educational process strictly followed the calendar
plan, where gamified missions on the topics of “Nutrition”, “Reproduction”, “Growth and
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development” and “Isolation” were integrated into seminars and workshops. Software
tools and platforms approved in the syllabus of the discipline were used to implement
the tasks. The final year students were included in the study, since by this stage they
have completed the development of the core of biological disciplines and have a well-
formed subject base. This allows us to assess the impact of gamification not on the “initial
acquaintance”, but on the quality of assimilation and structuring of knowledge. The final
year is a critical stage in the professionalization of a future teacher, when teaching methods
are correlated with subsequent pedagogical practice. The participants were divided into
experimental and control group. Both the experimental and control groups studied with the
same teacher during the semester. The total number of academic hours, program content,
learning objectives, and control tasks were the same in both groups. The only variable
changed was the learning format: the experimental group performed biological modules
in a task-based game format, while the control group studied the same content using
traditional teaching methods (lecture-seminar format without game mechanics). This
design allowed us to identify the gamification factor as the main independent variable.

In this study, gamification was considered not as the use of ready-made digital
games, but as a pedagogical strategy for designing the educational process based on
the integration of game mechanics into educational tasks with biological content. This
approach corresponds to modern concepts of gamification as a way of organizing learning,
in which game elements are used to enhance learning activity and assimilation of content,
rather than to replace learning goals. As an illustrative example, the topic “Nutrition”
was implemented using a mission-based gamified format. The mission included four
stations: “Functions of nutrients”, focused on the classification and comparison of
biological concepts; “Energy balance”, involving the solution of computational problems;
“Metabolic pathways”, aimed at building cause-and-effect relationships; “Scenarios of
diets”, implemented in the format of a case analysis.

Using the example of gamified tasks in Table 1, the total mission implementation
time was 90 minutes of classroom work and 45 minutes of ISWT, which is confirmed
by logs of student activity in Google Docs. Points were awarded for completing tasks at
each station in accordance with predefined criteria, including accuracy, reasonableness
of answers, and quality of teamwork. Upon completion of work at the station, the teams
received feedback and the opportunity to move on to the next stage. Each mission included
several tasks, arranged according to the principle of complexity and requiring the active
application of biological knowledge. The transition to the next stage was possible only after
completing the previous task, which ensured logical coherence and a gradual deepening
of the content. The classes were based on the principle of station training.
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Table 1 — Structural and functional model of the gamified mission “Nutrition”

problems.

Stage (Station) Didactic Purpose Game Mechanics Technology Generated result
g (Syllabus) (Gamification) Stack (IT Tools) (Evidence)
. Classification Time Attack / . .
Station 1. of macro- and . A joint register of
. . . Collaboration. Team | Google Docs,
Functions of micronutrients, . cross-referenced
. . ; search and sorting Cloud storage. .
nutrients analysis of their role nutrients.
. . of data for speed.
in metabolism.
Leveling / Accuracy. Mathematical
Solving computational | The transition to model of the
Station 2. problems; mastering | the next level is MS Excel, character's energy
Energy balance | biological modeling possible only with Calculators consumption
methods. accurate calculation (screenshot of the
of BMR and TDEE. calculation table).
Al assistant
. . Puzzle / Feedback. | (Gemini/ A ﬁowchar.t
Station 3. Construction of . “ . of metabolism
. . . Build a “metabolism | ChatGPT,
Metabolic causal relationships of vy er generated and
. . map” with instant Notebooklm AT) .
pathways biochemical cycles. . . . adjusted by the
error checking. for verification of
. . student.
circuit logic
Storytelling /
. Case analysis and Role-playing. The Google Docs, An analytical
Station 4. .. e ;
. application of role of the “digital | Databases conclusion (case
Scenarios of . e .
diets knowledge in non- nutritionist” in of scientific report) uploaded to
standard situations. solving the patient’s | literature. the LMS.

To assess the results of completing tasks, a scoring system was used, which allows you
to record educational achievements in digital form. In the course of gamified learning, the
teacher served as a designer of the learning environment and moderator of the educational
process. His functions included designing assignments, organizing learning activities,
advising students and ensuring a pedagogical balance between play and educational
content. The teacher did not directly interfere with the tasks, but provided support in
case of difficulties and monitored compliance with learning objectives. Linking words,
gamification in this study acted as a means of activating cognitive activity and forming a
knowledge component in biology, rather than as an end in itself.

To assess the level of formation of the knowledge component, the results of the
border control, which was conducted twice, before and after experiment. The test was
developed based on the content of the discipline module and included tasks for reproducing
key concepts, understanding cause-and-effect relationships, and applying knowledge
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in learning situations. The equivalence of the «before/after» forms was ensured by the
coincidence of thematic coverage and levels of complexity with different formulations.
The substantive validity was confirmed by the expert assessment of teachers of biological
disciplines. The maximum possible score was 100, while the actual results did not exceed
95 points.

To study the educational motivation, interest and involvement of the students of
the experimental group, a questionnaire was used after completing the formative stage
of the experiment. The survey was implemented using Google Forms and included 20
statements. The survey was conducted on the basis of an adapted questionnaire developed
based on the provisions of the theory of self-determination by E. Deci and R. Ryan, as
well as modern research on the gamification of learning. The assessment was carried
out on a five-point Likert scale (from 1 — “totally disagree” to 5 — “totally agree”). The
reliability of the scales is assessed by the internal consistency coefficient a > (0.70.

Descriptive and logical statistical data were used to analyze the results of border
control. The averages and standard deviations were calculated. To compare the SAT
results before and after the experiment, a paired Student’s t-test was applied in each group,
while the independent Student’s t-test was used to compare the experimental and control
groups based on the results after testing. The practical significance of the differences was
assessed using the magnitude of the effect (Cohen coefficient). The level of statistical
significance was set at p < 0.05. In the tables, N indicates the number of participants, M is
the average value, SD is the standard deviation, and A is the change in indicators between
the results of the pre-test and the post-test.

To test the hypotheses of the study, the Student’s t-test was applied. The paired
t-test was used to compare the SAT results before and after testing in the experimental
and control groups (Tables 1 and 2). An independent t-test was applied to compare the
results after testing between the experimental and control groups (Table 4). The practical
significance of the observed differences was assessed using the effect value (Cohen’s d).
Statistical significance was established at the level of p < 0.05.

Results and discussion

This section presents the results of a pedagogical experiment based on conducting
pre- and post-test testing in experimental and control groups. Changes in learning outcomes
were assessed by comparing SAT scores before and after the intervention in each group,
as well as by comparing post-test scores between groups. The significance of the observed
differences was verified using the Student’s t-test, and their practical significance was
assessed by calculating the magnitude of the effect (Cohen’s d). This approach allowed
us to substantiate the conclusion about the higher learning outcomes demonstrated by the
students of the experimental group. The Student Performance Test (SAT) consisted of 30
assignments covering the key topics of the module. The test included three types of tasks
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such as multiple choice questions assessing factual knowledge (10 points), short-answer
questions requiring explanations of biological processes (10 points), and applied tasks
involving the interpretation of biological scenarios (10 points). The maximum possible
score was 100 points. For each correct answer with multiple choice answers, 2 points
were awarded; tasks with short answers and problem tasks were evaluated according to a
predefined category (0-5 points per task) based on completeness, scientific accuracy and
logical justification.

The answers of the students of the experimental group obtained during the survey
aimed at determining the level of educational motivation, interest in the lesson and the
degree of participation in the educational process were considered. Descriptive statistics
methods were used to generalize and present the data obtained, and standard statistical
comparison methods were used to identify differences between indicators.

Table 2 — Descriptive statistics of SAT results before the experiment

Group N Min Max M SD
Experimental group 42 67 90 82,4 5,8
Control group 42 68 89 81,9 6,1

Table 2 shows the SAT results before the introduction of gamified learning. The
range of values, averages, and standard deviations for the experimental and control groups
are presented.

Table 3 — Descriptive statistics of SAT results after the experiment

Group N Min Max M SD
Experimental group 42 75 95 91,5 4,9
Control group 42 74 94 87,6 5,6

Table 3 shows the SAT results after completing the formative stage of the experiment,
including the range of values, averages, and standard deviations in both groups.

Table 4 — Dynamics of SAT results

Group M (Pre) M (Post) A (score) A (%)
Experimental group 82,4 91,5 +9,1 11%
Control group 81,9 87,6 +5,7 7%

Table 4 shows the changes in the average values of SAT scores before and after the
experiment in the experimental and control groups, including the increase in points and
percentages.
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To demonstrate the structure and cognitive requirements of the assessment tool,
an example of the SAT application is provided. “Explain how increasing carbohydrate
intake affects ATP production through glycolysis and oxidative phosphorylation.” In
the control group, students usually described glycolysis and ATP production as separate
processes, without directly linking substrate availability and regulatory mechanisms. On
the contrary, the students from the experimental group were more likely to demonstrate
complex thinking, clearly linking carbohydrate intake, glycolytic flow, NADH production
and ATP synthesis in mitochondria.

Table 5 — Checking the statistical significance of the differences (t-test, p) and the effect size

Comparison Criterion t Df P Cohen’s d
Experimental group: Pre and Post test | paired t-test 9,87 41 <0,001 1,45
Control group: Pre and Post test paired t-test 6,12 41 <0,01 0,89
Experimental and Control groups: Post | independent 3,84 82 <0,001 0,84
tests t-test

Table 5 contains the results of a statistical analysis of differences within and between
groups after the experiment. The Cohen’s d effect size is also presented as an indicator of
the practical significance of the differences.

Table 6 — The results of the survey of students in the experimental group (Likert 1-5)

Indicator of statements Number M SD
Educational motivation 4 4,25 0,58
Interest in biological topics 4 4,32 0,61
Involvement in the learning process 4 4,41 0,55
Understanding the learning material 4 4,36 0,60

Table 6 shows the generalized results of a survey of students in the experimental
group on key indicators of motivational and cognitive perception of gamified learning.
The questionnaire consisted of 20 statements grouped into four subscales: motivation to
learn, interest in biological topics, involvement in the learning process, and perceived
understanding of the material (4 points in each subscale).

The sample included the following items:

— “Game tasks have increased my interest in biological topics.”

— “The task-based format has helped me to better understand cause-and-effect
relationships in biological systems.”

— “Teamwork has increased my involvement in the learning process.”
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The high level of understanding and engagement recorded during the survey
(M =4.36 and 4.41, respectively) is objectively confirmed by the quality of digital artifacts
obtained during gamified missions. For example, due to the cognitive support provided
by artificial intelligence-enabled tools at the Metabolic Pathways station, students have
developed structured conceptual models as you can see in Figure 1.
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Figure 1 — Digital mental map of «Advanced Nutrition and human Metabolism»
created by a group of students using the NotebookL M Al platform

The students demonstrated the ability to establish causal relationships between
nutrient intake and ATP production, as well as to identify regulatory mechanisms that
affect the efficiency of metabolism. Such a structured representation of biological processes
indicates not only the acquisition of factual knowledge, but also the development of a
systemic and integrative understanding.

The purpose of this study was to assess the impact of gamification on the formation
of the knowledge component of the biological training of future teachers. The results
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showed a positive trend in academic achievement in both groups, while the increase in the
experimental group was more pronounced. In particular, the average Student Achievement
Test (SAT) score in the experimental group increased by 11% (from 82.4 to 91.5 points),
while in the control group the increase was 7% (from 81.9 to 87.6 points). In addition, an
intergroup comparison of the results after the experiment revealed statistically significant
differences, and the size of the effect (Cohen’s d) indicates the practical significance of
the implemented pedagogical impact. These results suggest that gamification can be an
effective tool for developing the knowledge component in biological education, especially
when integrated into a digital educational environment.

The observed dynamics in the control group seems to be expected and can be
explained by a natural learning effect. Throughout the module, students of both groups
worked with the same biological content (nutrition, reproduction, growth and development,
isolation), which involves the consistent accumulation of knowledge, repetition of
terminology and consolidation of key concepts. Such dynamics are often recorded in
studies using the pre-test and post-test design, where the growth of indicators reflects a
normal learning trajectory. The higher growth rate in the experimental group indicates
the presence of an additional impact factor associated with the use of a gamified learning
format. To explain the more pronounced increase in the experimental group, it is important
to consider the gamification mechanisms that were involved in the study. Gamification
in this case was not limited to the use of a “ready-made game”, but was a pedagogical
strategy for designing training sessions, including level progression, a scoring system,
team interaction, competitive elements and immediate feedback. According to a meta-
analysis by M, Sailer and L. Homner, it is precisely such mechanics (feedback, progression,
goals, social interaction) that are most likely to influence not only motivation, but also
cognitive outcomes [5]. The authors emphasize that gamification is effective primarily
when game elements support learning goals and provide cognitive activity, rather than
acting as an external “decoration”. In our study, game mechanics were integrated into
tasks aimed at updating biological concepts and understanding processes, which enhances
the explanatory power of the results.

One of the possible mechanisms for improving SAT scores in the experimental
group is increased repetition and active retrieval practice, which is often provided by
gamified formats. One of the possible mechanisms for improving SAT scores in the
experimental group is increased repetition and active retrieval practice, which is often
provided by gamified formats. The role of immediate feedback, which is an important
component of gamified learning, should also be considered. In the traditional educational
process, feedback is often delayed, which reduces the possibility of quick error correction
[8]. In a gamified environment, students receive information about the correctness of a
decision immediately, which improves the quality of self-regulation and contributes to a
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more accurate consolidation of knowledge [9]. Gamification in the experimental group
included collaboration, role allocation, and joint problem solving, which could contribute
to a deeper discussion of the material and the development of argumentation. A meta-
analysis by M. Li, S. Ma and W. Lu indicates that in natural science disciplines, group
interaction combined with game mechanics can enhance cognitive outcomes through
active knowledge sharing and collaborative reflection [6]. In our study, this logic is
confirmed by the fact that the increase in the experimental group was not only statistically
significant, but also exceeded the increase in the control group.

The results of the survey are also consistent with the SAT data and allow us to clarify
the psychological mechanisms of influence. According to the survey results, the students
of the experimental group demonstrated high average scores in motivation, interest in
biological topics, engagement, understanding of the material and positive perception of
gamification. Although the survey is not a direct measure of academic success, it suggests
that gamification created a more favorable motivational background, which, combined
with cognitive activity, could affect final academic achievements. A gamified score and
level system enhance a sense of competence, teamwork supports social inclusion, and
the ability to choose a task strategy can enhance a sense of autonomy [10]. Thus, the
survey results complement the test data and allow us to consider the gamification effect as
complex — both motivational and cognitive. The data obtained confirm that gamification
is applicable not only as a method of increasing interest, but also as a tool for developing
the knowledge component in the biological education of future teachers.

The value of this research lies in the fact that gamification is understood not as the
use of ready-made digital games, but as a pedagogical strategy for developing curricula
that integrate game mechanics into domain-specific learning tasks. This approach makes
it possible to align gamification with educational goals and cognitive learning outcomes,
rather than with entertainment goals. By providing an empirically proven task-based
biology learning model, the study demonstrates how gamification can promote both
knowledge acquisition and student engagement in the digital learning process.

Despite the convincing results, the study has a number of limitations that should be
taken into account when interpreting the conclusions. Firstly, the sample is limited to one
university and one course of study, which may reduce the generalizability of the results
to other contexts. Secondly, the experiment covered one training module and a limited
set of biological topics; perhaps, with a longer intervention, the dynamics might have
been different. Thirdly, the SAT forms of the test were equivalent in terms of domains
and complexity, but not identical, which is standard practice, but could potentially affect
the accuracy of the pre/post comparison. Fourthly, the survey was conducted only in the
experimental group, which does not allow direct comparison of perception and motivational
changes between the groups. Finally, the study did not analyze the long-term effect, so it
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is impossible to conclude that the effect persists over time. Nevertheless, these limitations
do not negate the significance of the results obtained and their practical potential. The
study demonstrates that gamification, implemented as a pedagogical design, is able to
enhance the formation of a knowledge component in future biology teachers in the context
of digital learning. The practical value lies in the fact that the proposed gamification
implementation model can be scaled and adapted to various biological sections, as well
as integrated into other disciplines of professional teacher training. Further research may
be aimed at expanding the sample, comparing different types of gamified mechanics,
assessing the stability of the effect, and including additional methods to better understand
which components of gamification have the greatest impact on learning outcomes.

Conclusion

The present study was aimed at assessing the impact of gamification on the
formation of the knowledge component of the biological training of future teachers in
the context of digital learning. The relevance of the work is due to the need to increase
the effectiveness of teachers’ professional training and the introduction of innovative
approaches that ensure not only the growth of students’ motivation, but also an increase
in the quality of subject knowledge in biology. The results of the Student Achievement
Test (SAT) showed positive dynamics in both groups, but the increase in the experimental
group was more pronounced: 11% versus 7% in the control group. An intergroup
comparison of the final indicators revealed statistically significant differences in favor
of the experimental group, which confirms the effectiveness of gamified learning for
the development of the knowledge component. Additionally, a survey of students in the
experimental group recorded high levels of motivation, interest, engagement, and positive
perception of gamification (M = 4.25-4.48), which allows us to consider the effects of
gamification as complex, affecting both the cognitive and motivational spheres. The
practical significance of the research lies in the fact that the proposed gamification model,
based on missions, level progression, a point system, teamwork and immediate feedback
can be applied in pedagogical universities and adapted to selected areas of biology under
comparable instructional conditions. The results should be interpreted taking into account
the limitations: the study was conducted in one university, covered one module, and the
survey was performed only in the experimental group. The prospects for further research
are related to expanding the sample, increasing the duration of the intervention, and
studying the stability of the effect over time.
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A. Axkubexosa*!, P. 36acaposa’, JI. AGayina’

! AGaii areingarsl Kazak YITTBIK M€arorukaiblK YHHBEPCUTETI
Anmarsel, Kazakcran

2Manaiizus [lytpa yausepcuteti, Cenanrop, Manaiizus

Boaamak MmyrajgiMaepain 0M0J0rusiIbIK JasipiAbIFbIHAAFBI OLTIMAIK
KOMIIOHEHTTIH KAJbINTACYbIHA reiMU(UKAIUSIHBIH BIKIAJbI

AnHotanusi. by Makanama 1UQPIBIK OKBITY KOHTEKCTiHZIC Oojamiak OHOJIOTHS MYFaliMICpiH
NOHIK Jasipyiayaa OiiaiM 6epy KOMIOHEHTIHIH KaJIbIIITacyblHa TeHMU(BUKALUSIHBIH 9cepi KapacThIPbLIabl.
3epTTeyaiH ©3eKTUIr JKOFapbl OKY OpBIHAApbIHIA MpPO(ecCOpIbIK-OKBITYIIBIIBIK KYPaMHBIH KICciOu
JAWBIHIBIFBIH JKAHFBIPTY KAKCETTLTINIMEH aHBIKTadaabl. 3€PTTCYIIH HETi3ri OarbIThl CTYACHTTEPIIH OKY
iC-9peKeTIMEH JKETICTIKTEPiH XKaKcapTy Kypaibl peTiHIe reiMU(pUKAMIaHFaH OKBITY MYMKIHIIKTEpiH
Tanjayra OarbITTaIFaH. 3epTTeyAiH MaKkcaThl reiMu(UKaLMsIIaHFaH TallChlpMallap/iblH OKY HOTHIKENIEpiHe
9CepiH XKoHE OKYIIBUIAP/BIH OKY NMPOIECiH KaOblliay epeKIIeNiKTepiH aHbIKTay OOJIbl. DMINPUKAIBIK
3epTTEY JKYMBICHI AOail aThIHIAFrbl Ka3ak ¥JITTHIK Ilemarorukanblk YHHUBEPCUTETIHIH 0a3ackiHga «buo-
sorus»» OimiM Oepy OarnmapramachlHbIH 4-Kypc CTYACHTTEpiHIH KaTbiCybIMeH kyprisingi. CryneHTTep
SKCIIEPUMEHTTIK JKOHE OaKbliay TONTapbIHA OOJIIHII, YKCIICPUMEHTKE JCHIHT1 JKOHE KEHIHTI TeCTUICYICH
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orTi. COHBIMEH Karap, CTYISHTTEpIiH apachlHIa cayajHama Xypriziigi. DKCIEepUMEHTTIK TONTaFbI
CTYICHTTEPIH OKY YJTEpiMiH TECTIIey MEH cayaJHaMa apIblH HOTIDKEJIEPl OJNApIbIH OKY YJIrepiMiMeH
OKyFa JIereH MOTHBAlIMSUIAPbIHBIH OaKbliay TOObIHA KaparaH/ia dj/ie Kaia >Korapbl OOIFaHbIH KOpCeTel.
3epTTeyaiH MPaKTHKaIbIK MaHbI3IbUIBIFBI IIEJJarOTMKAIIBIK YHUBEPCUTETTEPIIH OKY IpolleciHe reiMuduka-
LUSTHBI €HT13y MYMKIHJITiH]IE )KaThIp. YKYMBICTBIH FBIIBIMU KYHJIBUIBIFBI OOJIAIIaK OMOJIOT Ul MYFaTIMIEPiH
KociOu nasipraynarbl rediMuduKaiys 9ICiHIH pejl Typajbl SMIMPHKAIBIK JaJeNaAepl KeHEUTy O0bIn Ta-
ObLITAIBL.

Kinrri ce3mep: reiimudukaius,0MONOTUAHBI OKBITY, OUTIMIIK KOMIIOHEHT, Oojamiak OWOJOorHs
MyFaiimMzaepi, nudpiasik 6iiM Oepy TexHogorusapsl, Student Achievement Test (SAT)

A. AxxuGexosa*!, P. U36acaposa', JI. AGayina’

'Kazaxckuii HanmoHasIbHbBII IearorniecKiii yHUBEpCUTET UMEHH Abast
Anwmarsel, Kazaxctan

2 Vuugepcuret [Tyrpa Manaiisun, Cenanrop, Manaiizus

Biausinue reiimupuxanuu Ha GopMHUPOBaHUE 3HAHUEBOIO
KOMIIOHEHTA 0HMO0JI0rH4YecKOoii MOArOTOBKHU Oy1yIIUX yUUTe e

AnHotanus. B nanHoli crarbe paccmarpuBaercs BIMsSHUE reiMuduKanuy Ha popMHUpOBaHUE 3HA-
HHEBOTO KOMIIOHEHTa B NPEIMETHOM MOATOTOBKE OyAyIIUX y4UTENeHd OMOJIOrUU B KOHTEKCTE IM(POBOTO
00yueHHs. AKTyalbHOCTh UCCIIE0BaHUs 00YCIIOBIIEHA HEOOXOANMOCTHIO MOJIEPHHU3AIINH ITPOPECCHOHAITB-
HOM MOATOTOBKH MTPOQecCcopCKo-IPEnoaaBaTeIbCKkoro cocraBa B By3ax. OCHOBHOE BHUMaHKE B HCCIIEI0BA-
HUH yACISICTCS aHATU3Y BO3MOXKHOCTEH reiMU(DUITIPOBAHHOTO O0yUCHHSI KaK CPECTBa YIydIIeHUs yueo-
HOM JIeATeIbHOCTH M YIYYIICHUs y4eOHbBIX TOCTIKEHUH o0yuaronuxcs. Llenbio ucciaenoBanus ObUIO BbIs-
BUTD BIUSTHHE FeMMU(QHUIIMPOBAHHBIX 338JaHUIl Ha Pe3yJbTaThl 00yueHUsI 1 0COOCHHOCTH BOCIIPHATHS 00Y-
YaIOMIMMHKCS Y4eOHOTO Ipoliecca. IMIUPUIECKOe HCCIleIoOBaHHE MMPOBOAMIOCH Ha 6aze Kazaxckoro Hanu-
OHAJILHOTO NE€AarOrHUeCKOr0 YHUBEPCUTETa UMEHN ADast C y4acTHEeM CTYIEeHTOB 4 Kypca 00pa3oBaTesbHOM
MporpaMMbl «buonorus. CTyI[eHTI:-I 6])IJ'II/I pa3acICHbl Ha SKCIICPUMECHTAJIBHBIC U KOHTPOJIbHBIC I'PYTIIBI U
NPOLITN TECTHPOBAHKE J0 U TOCIIE dKcIiepuMenTa. Kpome Toro, cpeau cTyeHTOB ObUI IMTPOBEICH OINpPOC.
Pe3ynbrarhl TECTOB M ONPOCOB YCIEBAEMOCTH CTYJCHTOB SKCIIEPUMEHTAILHON I'PYNIbI OKA3bIBAIOT, I7E
HX MOTHBAIKA K yde0e ¢ YCIIeBaeMOCThIO ObLIa BBIIIE, YeM B KOHTPOJIBHOM rpymie. [IpakTnueckas 3Hauu-
MOCTb MCCJIEZOBAHUS 3aKJII0YAaeTCS B BO3MOXKHOCTH BHEAPCHUS redMHu(UKanny B y4eOHBIN Mpolecc Ie-
Jaroru4yeCKmux By30B. Haquaﬂ ICHHOCTb pa6OTI:I 3aKJII0YAaCTCA B paCIMPEHUU OMIIUPUYCCKUX TAHHBIX O
posin MeTona redimMuduKanyy B npodecCHOHaIbHON MTOArOTOBKE OyAyIIMX yunuTeaeld OHOIOTHH.

KirwueBsblie ciioBa: reiiMudukarivs, mpernoaaBaHiue OMOIOTHH, 3HAHUEBBIH KOMIIOHEHT,, OyIyIie
yuuTens ouosoruu, udpossie oOpazoBareabHble TexHONMOrUH, Student Achievement Test (SAT).
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