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Abstract. This article explores issues related to the adaptive learning of students in higher education institutions, presenting the main
characteristics of both traditional and contemporary educational paradigms. It describes the latter’s advantages in the context of the
dynamic changes of the modern world and, specifically, the demands on the process and outcomes of higher education. In discussing
modern learning concepts, those foundational to adaptive learning are examined separately. The authors provide a description, objec-
tives, methods, and results of a study conducted as an experiment with first-year undergraduate students. The results are assessed in the
conclusion, and recommendations for their practical application are presented.
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In the contemporary world, where technologies
evolve at an incredible pace, the educational process
cannot remain unchanged. Among the innovative
approaches taking a central place in pedagogy in recent
years, adaptive learning stands out prominently [1]. This
method implies the individualization of the learning
process, making it maximally effective for each student.
It considers the unique features, pace of material
assimilation, and students’ interests, thereby ensuring a
deep understanding of the subject and durable retention
of information.

The use of adaptive technologies in education
not only enhances student motivation but also makes
the learning process more flexible and accessible [2].
The relevance of adaptive learning is undeniable — this
educational approach recognizes that traditional teaching
methods, which assume a uniform program for all, no
longer meet the requirements of the times. This method
offers a solution that allows the educational process to
be more flexible and individualized. The significance
of researching adaptive learning becomes particularly
relevant in the context of remote and blended education,
which has become an integral part of life for many
students and teachers worldwide [3]. In such conditions,
adaptive learning technologies can offer effective tools
for maintaining student engagement, motivation, and
success in learning despite the absence of traditional
personal interaction [4].

Furthermore, the importance of adaptive learning
is underscored by the necessity to prepare students
for working in conditions requiring a high degree of
variability, critical thinking, and the ability to learn
independently. In this respect, adaptive systems serve
not only as a method to enhance academic success but
also as a means to develop skills necessary for successful
careers and continuous professional growth in the future
[5]- Thus, the relevance of researching adaptive learning
is determined by its potential to significantly improve the
quality and accessibility of education, tailor learning to
the needs and capabilities of each student, and prepare
students for effective work and life in an ever-changing
world [6].

Traditional teaching methods, characterized by a
standardized approach to teaching, have played a crucial
role in the education system for many years. However,
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considering modern requirements and the dynamically
changing educational environment, these approaches
increasingly demonstrate their shortcomings rather than
advantages. Let us consider the main aspects of traditional
teaching methods that do not meet today’s requirements.

Firstly, the classical teaching system implies a
unidirectional knowledge transfer process from teacher
to student, often using lectures and oral explanations.
In other words, the “teacher-student” relationships are
structured according to a the subject-object system,
where the learner plays the passive participant affected by
the teaching process [7], this limits active participation
in the educational process and does not facilitate the
development of critical thinking and independence.

Traditional teaching methods often rely on a
standardized curriculum, assuming the same volume
and content of material for all students, which does
not consider the individual characteristics of students,
their learning pace, and interests [8]. Such an averaged
approach to learners can decrease motivation and
academic performance. These methods also involve
assessing results by a single standard — using uniform
tests and exams for all students, not always adequately
reflecting individual achievements and skills. Besides
producing inaccurate evaluation outcomes, this approach
negatively affects students’ self-esteem and attitude
towards learning.

Educational systems adhering to the a traditional
pedagogical approach often demonstrates low flexibility
in adapting to changes and innovations [9], this relates
both to the incorporation of new technologies and the
application of innovative teaching approaches. Thus,
the system is characterized by a high degree of inertia,
making it even less effective in the conditions of the
modern dynamic world.

Another characteristic is the insufficient focus on
practical skills. Many traditional methods are centred
on theoretical knowledge, paying inadequate attention
to developing applied competencies [10]. As a result,
students struggle to apply the knowledge gained in real-
life and professional situations, not to mention doubts
regarding the relevance of the knowledge obtained.

Such problems with traditional educational methods
highlight the need for their reevaluation and significant
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adjustment, considering the modern requirements of the
external environment relative to educational institutions.

In response to this and considering significant
changes in the modern world, new educational concepts
have emerged. They form the foundation of adaptive
learning, offering innovative educational approaches to
make learning more personalized, flexible, and effective.
Let us examine some of them that have facilitated the
development of adaptive learning.

Differentiated learning involves creating diverse
learning paths and tasks adapted for each student.
This concept acknowledges students’ rights to possess
different abilities, preferences, and learning styles, and
offers corresponding methods to maximize engagement,
and effectiveness of learning for each individual [11].

Competency-based learning focuses on students
acquiring specific skills and knowledge necessary for
successful activity in a particular area. Unlike traditional
learning, where the emphasis is on the time spent
studying material, competency-based learning focuses
on demonstrating actual abilities and achievements [12].

Flexible learning creates an educational environment
that gives students a choice regarding how, when, and
where they learn [13]. This approach includes the use
of various educational technologies and methods — such
as online courses, blended learning, and self-study — to
provide students with maximum flexibility and access to
educational resources.

Another concept, personalized learning, strives
to tailor the educational process to the personal
characteristics, needs and goals [14]; this is achieved
through the use of adaptive educational platforms,
learning analytics, and individualized study plans,
allowing students to progress through the educational
route at their own pace and focus on the most significant
aspects of the learning content for them.

The contemporary educational methodologies
signify a departure from uniform, one-size-fits-all
approaches towards more dynamic and student-
centered strategies, showcasing a worldwide shift from
a teacher-centric to a learner-centric paradigm [15].
This learner-centric paradigm heralds a pivotal shift in
educational strategies, diverging from the conventional
model that places teaching at the forefront, to a new
model that prioritizes the learner and their educational
journey. Within this paradigm, the emphasis is on the
proactive involvement of students in their own learning,
underscoring the necessity of an educational atmosphere
that nurtures independent learning, critical analysis, and
the applied use of knowledge. Essential elements of this
learner-centric paradigm encompass:

Learner-Centric Focus

Contrasting with the traditional paradigm where
the educator is seen as the main conduit of knowledge,
this new paradigm places the learner at the heart of the
educational experience. The structuring of the educational
process is thus designed to fully accommodate each
learner’s unique characteristics and learning preferences.

Engaged Learning

This principle advocates for the students’
active engagement in their educational pursuits,
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encompassing activities that foster critical thinking,
project-based learning, group discussions, and
autonomous investigation. Engaged learning is
instrumental in cultivating a profound comprehension
of subjects and honing skills vital for addressing
challenges in the real world.

Cooperative Engagement and Interaction

The paradigm underscores the significance of
mutual cooperation and interaction, both among peers
and between students and educators. This collaborative
engagement and idea exchange are crucial for enriching
understanding of the curriculum and fostering
interpersonal skills.

Technological Integration

The adoption of digital technologies within the
learning process is a cornerstone of this modern paradigm.
Such technologies afford learners access to an expansive
array of informational resources, collaborative tools, and
platforms for exchanging knowledge.

Lifelong Learning

Recognizing education as an ongoing journey that
transcends the confines of the classroom, this aspect
views learning not as a finite phase but as an enduring
component of life. It champions continuous self-
improvement and the perpetual refreshment of knowledge
and abilities.

It is worth noting that adaptive learning, formed
on the principles of the described paradigm, is not just
theory. Implementing various educational programs —
from experimental to integrated into the educational
process — confirms their practical effectiveness. Such
programs facilitate targeted learning and improve
educational outcomes in colleges and universities [16].
Educational platforms created to provide adaptive
education allow students to access learning content
that matches their individual needs and learning styles,
ultimately enhancing academic performance [17].
Systems developed can integrate various learning styles,
significantly improving the efficiency of education [18].
Data analytics and adaptive technologies also contribute
to the personalization of learning, satisfying individual
educational preferences [19]. A separate mention is the
research dedicated to developing an adaptive learning
system based on EEG brainwaves of students, which
is also aimed at improving the efficiency of education
by personally adapting learning materials to students’
strengths [20]. Individually oriented solutions offered by
adaptive e-learning educational systems create specially
designed environments using learning style analytics,
i.e., student patterns [21]. Adapting courses to students’
preferences in adaptive educational systems can also
increase satisfaction with the learning process [22].

A review of numerous studies confirms the
significance of adaptive learning as a tool for enhancing
student learning, demonstrating the practical possibility
of meeting individual educational needs.

Within the scope of studying the described area,
the authors conducted research aimed at a comparative
evaluation of the effectiveness of adaptive learning
compared to traditional methods based on the analysis
of educational data collected during the learning process.
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The research methods included an experiment and
statistical analysis of the collected data. Participants in
the experiment were first-year undergraduate students -
two groups of 30 students each. One group was taught
using an adaptive (experimental) program, the other with
a traditional (control group) program.

Before the start of the learning, preliminary testing
of both groups was conducted to determine the initial
level of knowledge in subject. The average score of
both groups was 55,72 and 54,26 out of a possible 100.
The experimental group followed the adaptive program
scenario during the subsequent learning, while the control
group followed the traditional one. The observation
period lasted one academic semester.

Results

After completing the course, both groups underwent
final testing. The scoring system used was on a hundred-
point scale. The average final score of the experimental
group was 83.27, and for the control group, it was 66.12
(Figure 1).

100
83,27

75
66,12

55,72 54726

50

Test Score

25

Before experiment After experiment

M Control group @ Experimental group

Figure 1. Test results for both groups before and after
the experiment

The following data were taken for subsequent
statistical analysis:

sample size (n): 30 students in each group,

mean values (M): Mi = 83.27 (adaptive learning),
M: = 66.12 (traditional learning),

standard deviation (SD): SD: = 8 for the experimental
group and SD: = 10 for the control group,

the standard error of the mean (SEM), calculated
using the formula SEM = sqrt((SD:#ni1) + (SD2*/n2)),
was SEM = 2.07, t-value: t= (M: - M2) / SEM = 8.28
(for convenience, the results are rounded to the nearest
hundredth within this text).

Using the t-distribution table, with 58 degrees of
freedom (n: + n2 — 2) and a t-value = of 8.28, the p-value
is less than 0.001, significantly below the standard
threshold of 0.05 for statistical significance. It indicates
that the differences between the groups are statistically
significant.

Discussion and Conclusion

The study demonstrates that students’ learning
outcomes in the experimental group are significantly
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higher than those of the control group. It confirms the
hypothesis of a significant increase in the effectiveness
of learning when applying the adaptive learning program
and indicates that an individualized approach, which
takes into account the unique needs and learning paces of
each student, contributes to better material assimilation.

Such learning may also contribute to increased student
engagement and motivation. Although our study did not
directly focus on these aspects, it is reasonable to suggest
that the higher scores achieved by the experimental
group are partly due to increased motivation and interest
in the learning material induced by the personalized
approach. Based on the data obtained, we recommend
that university teachers and course developers actively
explore and implement adaptive educational technologies.
It is important to consider individual differences among
students and provide educational content that matches
their educational preferences.

The experimental study comparing adaptive and
traditional teaching methodologies within a university-
level advanced mathematics course showed a significant
disparity in performance favouring the adaptive model.
This outcome corroborates the hypothesis that tailoring
the educational process to the unique characteristics of
learners enhances material comprehension efficiency.
Notably, despite the primary focus on academic
achievements, increased motivation and satisfaction
among participants in the adaptive group suggest the
importance of emotional and psychological well-being in
the educational journey.

The experiment highlighted the potential of adaptive
technologies in facilitating understanding complex
academic concepts. This discovery implies that such
approaches could be particularly beneficial in disciplines
characterized by high levels of abstraction and theoretical
complexity.

Moreover, the study underscores the necessity of
reevaluating the instructor’s role in the contemporary
educational landscape. In an era of digitalization and
personalized learning, the preparation and adaptation of
teaching staff to new educational paradigms emerge as a
crucial success factor.

However, the study’s limitations regarding duration
and sample size call for future research to extend the
investigative scope, including analyzing long-term effects
and the impact on developing independent learning skills
and critical thinking.

In conclusion, the research findings clearly
demonstrate that adaptive learning contributes to
improved academic outcomes and opens new avenues
for deepening material understanding and stimulating
student interest and motivation. These insights may
catalyze further advancement of educational practices
and technologies, making the learning process more
personalized and responsive to student needs.

Reference list
1. Muiloz J.L.R. et al. Systematic review of adaptive
learning technology for learning in higher education //
Eurasian Journal of Educational Research. — 2022.—
Vol. 98. —P.221-233.



MexxgyHapopHas
Hay4HO-MeToguyeckas KoHepeHLUs

2. Alamri H. A., Watson S., Watson W. Learning
technology models that support personalization within
blended learning environments in higher education //
TechTrends. —2021. — T. 65. — P. 62-78.

3. Stevanovi¢ A., Bozi¢ R., Radovi¢ S. Higher
education students’ experiences and opinion about distance
learning during the Covid-19 pandemic //Journal of
Computer Assisted Learning. —2021. — T. 37. — Vol. 6. —
P. 1682-1693.

4.Wang S. et al. When adaptive learning is
effective learning: comparison of an adaptive learning
system to teacher-led instruction //Interactive Learning
Environments. —2023. — T. 31. — Vol. 2. — P. 793-803.

5. Katsaris 1., Vidakis N. Adaptive e-learning systems
through learning styles: A review of the literature //
Advances in Mobile Learning Educational Research. —
2021.—T. 1.— Vol.2. — P. 124-145.

6. El-Sabagh H. A. Adaptive e-learning environment
based on learning styles and its impact on development
students’ engagement //International Journal of
Educational Technology in Higher Education. —2021. — T.
18.—Vol. 1. - P. 1-24.

7. Semen M. Levin. Distance learning and education
modernization — deadlock or opportunity? // Journal
of Wellbeing Technologies. — 2021.— Vol. 2 (41).—
P. 139-148.

8. Tukhtasinov 1., Khakimov M. Modern views on the
problem of distance and traditional methods of teaching
the Italian language in higher educational institutions //
Society and Innovation.— 2021.— T.2.— Vol.2.—
P. 111-117.

9.King I. et al. Rethinking engineering education:
Policy, pedagogy, and assessment during crises //IEEE
Signal Processing Magazine. — 2021. — T. 38. — Vol.3. -
P. 174-184.

10. Sultanova L. et al. Development of soft skills of
teachers of Physics and Mathematics //Journal of Physics:
Conference Series. — IOP Publishing, 2021. — T. 1840. —
Vol. 1. - P. 012038.

11. Chorshanbiev Z.E. Differentiated training of
students in higher mathematics classes at a technical
university //Academy. — 2021. — Vol. 4 (67) — P. 42-47.

12. Wang H. et al. Investigating feedback implemented
by instructors to support online competency-based learning

MH>xeHepHoe obpasoBaHune
B LncpoBoM obLiectse

(CBL): a multiple case study //International Journal of
Educational Technology in Higher Education. — 2021. —
T. 18.— Vol. 1. - P. 1-21.

13. Miiller C., Mildenberger T. Facilitating flexible
learning by replacing classroom time with an online
learning environment: A systematic review of blended
learning in higher education //Educational Research
Review. —2021. —T. 34. — P. 100394.

14. Watters A. Teaching machines: The history of
personalized learning. — MIT Press, 2023.

15. Semen M. Levin. Higher education: transition
from form to content/ Modern education: integration
of education, science, business and government.
Transformation of education, science and production is the
basis of a technological breakthrough. —2023. — P. 48-53.

16. Cai Y. Adaptive Learning Analysis System for
Colleges and Universities Based on Online and Offline
Mixed Teaching //2023 IEEE International Conference
on Control, Electronics and Computer Technology
(ICCECT). — IEEE, 2023. — P. 1125-1128.

17. Boussakuk M. et al. A fully individualized adap-
tive and intelligent educational hypermedia system: De-
tails of cleveruniversity //International Journal. — 2020. —
T. 8.—Vol. 5.

18. Kulagli¢ S. et al. Influence of learning styles on
improving efficiency of adaptive educational hypermedia
systems //2013 12th International conference on infor-
mation technology based higher education and training
(ITHET). — IEEE, 2013. - P. 1-7.

19. Santos S.M.A. V. et al. Personalizing education:
the role of adaptive technologies in individualized educa-
tion /CONTRIBUCIONES A LAS CIENCIAS SOCIA-
LES.—2024.—T. 17.—Vol. 2. — P. €5190-¢5190.

20. Hu P. C., Kuo P. C. Adaptive learning system for
E-learning based on EEG brain signals /2017 IEEE 6th
Global Conference on Consumer Electronics (GCCE). —
IEEE, 2017. - C. 1-2.

21. Katsaris 1., Vidakis N. Adaptive e-learning sys-
tems through learning styles: A review of the literature.
Advances in Mobile Learning Educational Research, 1 (2),
124-145. —2021.

22. Popescu E., Badica C., Moraret L. Accommodat-
ing learning styles in an adaptive educational system //In-
formatica. — 2010. — T. 34. — Vol. 4.

AJANITABHOE OBYYEHHWE - HEOTBEMJEMBIA ®PAKTOP D®PPEKTUBHOCTH
YUYEBHOI'O ITPOLHECCA

Jleun C.M., Ucakosa A.I.

Tomckutl 20cyoapcmeentbill ynusepcumem cucmem ynpagienus u paouodnekmponuxu, 2. Tomck, Poccus,

semen.m.levin@tusur.ru

AHHoOTamms. B crathe paccMaTpuBalOTCs BONPOCHI aJallTUBHOTO OOYYEHHs CTYJCHTOB BBICIIMX 0Opa30BaTEIbHBIX YUPEKICHHH,
HPHUBOJIATCS] OCHOBHBIC XapaKTEePUCTHKU TPAJUIIMOHHON M COBPEMEHHOIT 00pa3oBaTenbHbIX MapaaurM. OMIChIBAIOTCS IPEUMYILECTBA
MOCJITHUX B CBETE ANHAMHYESCKUX U3MEHEHHI COBPEMEHHOTO MHpPa 1, B YaCTHOCTH, TPeOOBAaHHH K IIPOLIECCY U Pe3yJIbTaTaM BBICIIETO
obpa3oBanus. B pamkax o0CyXAeHHsI COBPEMEHHBIX KOHIIEIIUI 00y4YeHHs OTIENbHO PACCMAaTPHUBAIOTCS T€ U3 HUX, KOTOPBIC JIekKAaT
B OCHOBE aJaNTHBHOrO OOy4eHHs. ABTOpBI MPHUBOJIT OMHCAHHUE, IIEIH, METOIbI M PEe3yJbTaThl HCCIEIOBAHUS, HMPOBEIEHHOTO B
(dbopMe dKCIIepUMeHTa ¢ YYaIUMHUCS MIEPBOTro Kypca IporpaMMbl OakanaBpuara. B yacTi BEIBOJOB IPUBOJIMTCS OLICHKA MOIYYEHHBIX

PE3YJBTATOB U PEKOMEHAAIINHN TSI UX IMTPAKTHYIECKOI'0 IIPUMEHEHU .

KnroudeBble ciaoBa. ApantuBHoe oOyuyeHHe, TpaaulMOHHOE oOyueHHe, BhIcIIee OOpa3oBaHUE, CTATHUCTHYECKUH aHaIus3,
WH/MBUlyaln3UpPOBaHHOE 00yUeHHe, CTy ICHTOLIGHTPUPOBAHHOE O0yUeHHE.
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