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Artificial Intelligence (A1) has become a significant factor that affects the process of using
an educational technology. Al has largely affected the shape of the modern educational technology.
Al-based learning has emerged as the trendsetting model of modern education. This model makes
an emphasis on using various aspects of Artificial Intelligence. When used appropriately, Al-based
learning provides an efficient approach to increasing the effectiveness of using the TPACK
framework in the realm of educational process. The current paper covers the survey conducted
with the purpose of determining the academic benefits which Al-based learning brings to the
educational process. The current paper’s findings demonstrate the effect that Al-based learning
has on modernization and facilitation of the learning process.
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Introduction

The field of educational technology, also known as edutech, represents a learning approach
emphasizing the wide and extensive level of integration between information technologies and
educational process.The main goal of this field is replacement of the traditional paper-based
teaching media with their digital-based alternatives. Educational technology has achieved a high
level of popularity and adoption in the learning process of various subjects taught at secondary
and higher education level. In the majority of cases, one of the most adopted ways to integrate
educational technology with the learning process is the display of multimedia content with
interactive educational content. [ 1] Also Internet access has always been the main requirement for
the usage of ICT in the educational context. [2]

However, the recent trends in the progress and evolvement of modern ICT have caused a
tremendous level of changes in the current state of educational technology. The emergence of the
theory and practice of Al is expected to have a major influence impact on ICT landscape in general
and educational technology in particular. [3][4]

The need for adopting the concepts and methods from Al to educational technology has
been accentuated by the studies carried out by researchers and educators from different sectors of
education. The published works demonstrate the positive outcomes that the integration of Al and
educational technology can bring to the educational process. The existing research covers a
multitude of educational advantages that are to be brought both for teachers and students. Thus, as
indicated by the research [5][6], the integration of Al and educational technology can potentially
yield academic benefits, encompassing enhancements in students' cognitive abilities and their
attitudes toward learning. The findings from [7][8][9][10] also confirm the positive effect that Al
can bring to educational technology.

The current study explores how the integration of Al and educational technology can
positively affect such area of educational technology as Technological, Pedagogical and Content
Knowledge (TPACK) framework. The main emphasis is made on analyzing how the students’
attitude towards learning is affected by the adoption of methods from Al.

Theoretical Framework

The current study interprets the term ‘“Artificial Intelligence” as software solutions
simulating in an efficient way human-like intelligent reasoning and behavior which can bring
educational value to learning process.
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The Technological Pedagogical and Content Knowledge (TPACK) is defined as a
framework within educational technology designed to deal with various challenges that educators
and students meet in the process of adoption of ICT tools for the academic purposes. The
framework is to provide educators with scientific-based means to overcome various obstacles met
in the classroom based on usage of ICT. The TPACK framework serves its intended purpose by
finding the most appropriate ways to combine such components as technology, pedagogy, and
knowledge [6]. The TPACK framework is based on substantiated assumption the interconnection
between technology, the knowledge and the content create conditions for pedagogical advances
and is able to facilitate students’ academic performance. According to [6] the TPACK framework
stresses out three fundamental domains of knowledge. These domains include such components
as technological knowledge, pedagogical knowledge, and content knowledge.

The domain of technological knowledge encompasses various ways in which teachers employ
ICT tools in their work. It encompasses software and hardware solutions used in the learning process.
The main prerequisite of this domain is skills in using various forms of educational technology to
increase the effectiveness of the learning process in a classroom. Technological knowledge also
requires an ability to keep aligned with the latest technological trends and developments.

The domain of content knowledge deals with the level of knowledge that instructors must
possess, related to the academic discipline taught in a classroom. In additional to level of knowledge,
this domain also encompasses such auxiliary concepts as learning methodologies and frameworks
applied to distribute the knowledge to students. The interpretation of content knowledge differs from
one educator to another depending on the specific academic interests and learning environments.

The domain of Pedagogical knowledge included the various ways by which a teacher
presents the material and what he does to make this presentation accessible to students. It mostly
encompasses methodologies and standard practices used in learning. It also deals with such
variables of the learning process as the goals and objectives of learning, lesson planning and
scheduling, classroom management etc.

In many instances, instructors opt for a blend of specific domains. The three most prevalent
combinations include technological pedagogical knowledge, technological content knowledge,
and pedagogical content knowledge.

Technological pedagogical knowledge emerges from the fusion of technical expertise and
pedagogical understanding. It encompasses the various interactions established between ICT tools
and pedagogical methodologies and concepts.

Pedagogical content knowledge arises from the amalgamation of pedagogical expertise and
content knowledge.

It covers interactions and relationships existing between learning goals and pedagogical
principles and methodologies.

The domain of technological content knowledge emerges as the result of combination of
technological knowledge and content knowledge. It encompasses the relationships that are formed
between learning goals and ICT tools used to achieve these goals.

Figure 1 provides a visual presentation of the structure of the TPACK framework.

TECHNOLOGICAL PEDAGOGICAL CONTENT KNOWLEDGE (TPACK)

TECHNOLOGICAL
PEDAGOGICAL TECHNOLOGICAL KNOWLEDGE

KNOwLEDGE(TPKI\KNOWLEDGE(TKl /!TCKI

PEDAGOGICAL CONTENT
KNOWLEDGE(PK) KNOWLEDGE(CK]

TECHNOLOGICAL
CONTENT

PEDAGOGICAL
CONTENT
KNOWLEDGE(PCK)

Figure 1 — The structure of the TPACK framework
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Using one of these three combinations, it becomes possible for an instructor to use the TPACK
framework as the model for increasing the academic outcomes with the means of effective integration
of educational technology and the existing learning process. However, the main challenge in this
process lies in selecting the most appropriate combination of the described knowledge domains. And
to a larger extent, this process can be significantly improved by making use of Al combined with
appropriate treatment various factor emerging during the academic acivities.

Methods

To verify the hypothesis stating the effectiveness of using Al methods in tandem with the
TPACK framework an experiment was conducted. The experiment was carried out online and
organized by conducting survey and questionnaire among 15 mathematics instructors who use the
TPACK framework for training students participating in online Olympiads. Seven of the surveyed
instructors specialized in Computer Science, five specialized in mathematics and three in
computational physics. The choice of the respondents was made on a random basis to avoid various
biases which may affect the evaluation of the survey’s results.

The main purpose of the survey was to evaluate the percentage of the respondents which
answered a particular question. If a respondent failed to answer a question in one way or another
it was considered to be equal to 0 percent. The respondents were given two weeks to complete all
the questions and send them back to interviewers.

The questionnaire was distributed to students through the means of email. It contained the
following questions given in Table 1:

Table 1 — The items of the questionnaire
N Content
1 | Do you use the methods provided by Artificial Intelligence in the process of choosing the most
appropriate combination of TPACK’s knowledge domains for organizing your own teaching
process?
2 | Does Artificial Intelligence provide an effective contribution to the improved application
of TPACK framework’s concepts in a classroom?
3 | Do you recommend the application of AI methods to students whose classroom uses the
concepts of the TPACK framework?
4 | Has the usage Artificial Intelligence’s concepts in teaching process changed the
educational landscape significantly?
5 | What specific Artificial Intelligence technology or solution do you use the most for
educational purposes?
6 | What are the main drawbacks of using the methods and concepts of Artificial Intelligence
in the learning context?

The first, second, third and fifth questions of the questionnaire attracted the responses from
all 15 respondents. The fourth question was answered only by 12 respondents, while the last
question received the answers from 13 respondents.

The results extracted from the survey were analyzed by the means of online statistical
analysis resources. The verification of the obtained data was held by the means of Mann-Whitney
U test whose formula is given on the Figure 2 below.

Formula:

Ux = No Ny + Np(Nx+ 1) - Zry
2

Where, Uy is the Mann Whitney calculation for sample X
N is number in the samples

Zreisthe sum of ranks for sample X.

Figure 2 — The formula for Mann-Whitney Test
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Results
Figure 3 below demonstrates the respondents’ answers to the first question.

1st Question

mYes mNo =

Figure 3 — The answers to the first question

Figure 3 demonstrates that in the majority of cases, the respondents used Al to choose a
combination of TPACK’s knowledge domains.
Figure 4 below demonstrates the respondents’ answers to the second question.

2nd Question

mYesy mNo =

Figure 4 — The answers to the second question

Figure 4 shows that the larger part of the respondents consider Al to be an effective tool
for facilitating the usage of TPACK in educational context.
Figure 5 below demonstrates the respondents’ answers to the third question.

3rd Question

mYes mNo =

Figure 5 — The answers to the second question

134



s ISSN 1813-1123 2KY XABAPIIBICbHI Ne2(111)/2024 —~. O 5
C \J o B

From Figure 5 it is easy to see that the majority of the interviewed recommend the usage
of Al to students.
Figure 6 below demonstrates the respondents’ answers to the fourth question.

4th Question

0%

m Yes = No

Figure 6 — The answers to the fourth question
Figure 6 demonstrates that all of the respondents consider the learning landscape to be
affected considerably by Al

Table 2 holds the results of the answers to the fifth question of the questionnaire

Table 2 — Results of the answers to the fifth question

Answer Percentage
Chatbot 60%
Machine Learning 30%
Deep Learning 10%

As is seen from Table 2 the majority of respondents use chatbots as their main Al technology.
Answering the last item of the questionnaire, 100 percent of the respondents mentioned that the
main drawback of using Al is that it has a tendency of reducing students’ ability to independent thinking.

Discussion

The obtained results demonstrate that the application of Al methods has a major role in the
development of ICT in the context of educational technology. The emergence of this concept has
significantly changed the current landscape and trends in educational technology. The current
survey allows to come to the following conclusion covered below.

Teachers actively use the methods provided by Artificial Intelligence in the process of choosing
the most appropriate combination of TPACK’s knowledge domains for organizing their own teaching
process. This choice is not done randomly, but is based on evaluating the various factors and variables.

Artificial Intelligence does an effective contribution to the improved application of TPACK
framework’s concepts in a classroom. Moreover, this contribution does not depend on the
particular academic discipline.

Teachers actively recommend the usage of Al methods in their learning process,
particularly in the field of self-education.

The application of Al practices and concepts in teaching process significantly change the
educational landscape and pedagogical approaches.

As the survey shows chatbots are the dominant Al technology used by educators and students.

The results of the current study prove the educational advantages that can be brought by
the integration of Al and educational.
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Conclusion

To increase its effectiveness, educational technology needs to adopt the concepts and
methods provided by AL The need for application of the concepts and methods from Al to
educational technology has been accentuated by the studies carried out by researchers and
educators from different sectors of education. The published research demonstrates the positive
outcomes that the integration of Al and educational technology can bring to the educational
process. The existing studies cover a multitude of educational advantages that are to be brought
both for teachers and students. Thus, the integration of Al and educational technology can
potentially bring many academic benefits, encompassing enhancements in students' cognitive
abilities and their attitudes toward learning. The findings from various studies also confirm the
positive effect that Al can bring to educational technology.

The current study demonstrates one of the possible ways by which the integration of Al and
technology can have a positive impact on the TPACK framework. The main emphasis is made on
analyzing how the students’ attitude towards learning is affected by the adoption of methods from AL
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HUCKYCCTBEHHBIN HHTEJNJIEKT B OBPA3OBATEJIbHBIX TEXHOJIOT USIX
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HKemuvicyckuil ynueepcumem umenu Unvsca Kancyeyposa, Tanovikopean, Kazaxcmarn
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Hckycemeennviii unmennekm (MH) cman snauumviym paxmopom, iusiowum Ha npoyecc
ucnonvb306anus obpazosamenvuvlx mexuonrocul. UM 6 3Hauumenvholl cmenenu NOGIUSL HA
Gopmuposanue cospemenHbix obpazosamenvrulx mexronozui. Obyyenue na ocnose MU cmano
nepedoBoll MOOelbl0 COBPEMEHH020 00pazoeéanus. IOma Mmooelb Oelaem aKyeHm Ha
UCNONL308AHUU  PA3IUYHBIX  ACNEKMO8 UCKYCCmEenHo2o unmennekma. Ilpu npagunvHom
ucnonvzosanuu oodyuenue Ha ochogse MU obecneuusaem s¢hghekmusHviii n00X00 K NOBbIUEHUIO
pe3yremamusHocmu ucnoavzosanus cucmemvl TPACK 6 oopazosamenvnom npoyecce. B oannoii
cmambve paccmampueaemcs UCCie008anue, NPOBeOeHHOe C Yelblo ONPeOeleHUsl aKa0eMUu4ecKux
npeumyujecms, Komopwvle obyyeHue Ha ocHose MU npusHocum 6 obpazoeamenbHulil npoyecc.
Pesynomamotr  uccnedosanuss demoucmpupylom —euusHue ooOyuenusi Ha ocHoge MU Ha
MOOepHU3ayuIo U obae2uenue yuebno2o npoyecca.

KuroueBsle cinoBa: edutech, onnaiin-ooyuenue, E-Learning, MU, UKT, oucmanyuouuoe
obyuenue

BIJIIM BEPY TEXHOJOI'USIJIAPBIHIAYBI "/KACAHAbI UHTEJIJIEKT
Caxubaes C.P., Caxubaesa b.P.

Tnusc Kancyeipos amvinoaegel ’Kemicy ynusepcumemi, Tanovikopzan, Kasaxcman
e-mail: bakhorl@mail.ru

Kacanowr unmennexm (JKH) 6inim 6epy mexnonocusnapvin natoaiaumy npoyecine acep
ememin Mauwiz0vl akmopza avnanovl. KU Kaszipei 3amanevt Oiim Oepy mexHon02usiapbii
Kanvinmacmulpyea aumapnvikmatl viknan emmi. KU Hezizinoe oxvimy Kaszipei 3amanevl Oinim
Oepydiy 03bIK yieicine auHanovl. bByn modenv dcacanovl unmenieKmmiy mypii acnekmiiepin
natioanaumyza baca Hasap ayoapaovl. KU necizinde oKbimy OYpbic NAUOANAHBLIZAH HCALOALOA
oinim 6epy npoyecinoe TPACK ocyiiecin natioananyovly Hamudiceniniein apmmulpy2a muimoi
macindi kammamacwlz emeodi. byn oanma KU nezizinoe oxeimy 0inim 6epy npoyecine axenremin
AKAOeMUANbIK — APMBIKWbLILIKMAPObl  AHLIKMAY — MAKCAMbIHOA — JCYp2i3ineeH  3epmmey
Kapacmulpbinaovl. 3epmmey nomudicenepi KU necizinoe okblmyowvly 0Ky Npoyecin Hcayulpmyea
JHCIHe JceHinoenyee acepin Kopcemeoi.

Kinr ce3nep: edutech, ounaiin oxeimy, E-Learning, KU, AKT, kawwvixkmeixman oKvlmy.
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