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Readiness of Teachers to Use Intelligent Search Systems
in the Digital Educational Environment

This research article discusses the implementation and integration of artificial intelligence-based search en-
gines in higher education institutions, as well as theoretical and practical aspects of the implementation of
such systems in Kazakhstan. It describes the current practice, challenges and potential of future achievements
in the field of Al, as the modernization of education has become a global trend, especially in the field of digi-
tal technologies. Examples of existing Al-based search engines in the field of education and science are also
provided. Despite this, there are challenges in ensuring that all universities effectively use available open ed-
ucational resources (OER) and intelligent search engines in the educational process, which could revolution-
ize the design of an open digital educational environment for teachers. It should be noted that the research ar-
ticle deeply examines the aspects of using artificial intelligence-based search engines in the field of science,
namely the potential of advanced technologies and the latest pedagogical innovations. The study provides an
overview and analysis of existing artificial intelligence search engines in the scientific field that provide solu-
tions to pedagogical problems.

Keywords: search engine, digital environment, OER, digital competence, teacher, readiness, artificial intelli-
gence, higher education, educational resources.

Introduction

Modern changes in the educational paradigm associated with technological changes lead to a reassess-
ment of the values and vectors of development of the content of the educational environment. Despite the
growing number of educational resources available, the integration of open educational resources in educa-
tional practice makes it difficult to find and update information; teachers are constantly facing a shortage of
digital tools to access high-quality content, teaching materials, and find the information they need. Curruntly,
open educational Resources (OER) have become indispensable for university teachers seeking to improve
their teaching experience through free, high-quality resourcthe es, as well as to facilitate research tasks.
Many search engines are adapted for reviewing and searching literature for writing scientific papers and dis-
sertations. In particular, Kazakhstan has embarked on a course of development in the field of digital technol-
ogy, as evidenced by the development of the state program “Digital Kazakhstan”, one of the goals of which
is the development of human capital. This program aims to accelerate the Republic of Kazakhstan’s econo-
my and improve its population’s quality of life through advanced digital technologies. It is worth noting that
the country’s prospects in digitalization are positive, as evidenced by the 24th place in the world ranking of
e-government development, which was compiled by the UN E-Government Survey 2024. Another strategic
program is Kazakhstan 2030, which was first announced in the message of the first President of the Republic
of Kazakhstan in 1997. Another long-term strategy is Kazakhstan 2050, which aims to create a prosperous
society in Kazakhstan with a developed economy and opportunities for universal labor, as well as the coun-
try’s entry into the ranks of the developed countries of the world.

The concept of digital competence and active introduction of Al affects the educational environment of
the teacher interpreted by many scientists. Holmes (2019) studied the implementation of intelligent search
engines in higher education institutions; Authors such as Nouri and others (2020) have studied the effective-
ness of using artificial intelligence in teaching while Luckin (2016) believed intelligent search engines make
it easier for teachers to work and free them from the psycho-emotional burden of teaching. Kessler (2018)
studied the issues of improving teachers’ digital literacy using artificial intelligence [1]; Chen (2020) exam-
ined machine learning and semantic search technologies for each user [2].

Many of the technologies used in the modern learning process are aimed at improving the personality,
creating the basis for the effectiveness of learning; it is obvious that the integration of open educational re-
sources is an effective way to improve the quality of Education. In Kazakhstan, the integration of digital ed-
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ucational resources in the educational process, including in higher educational institutions, is carried out
within the framework of the state policy program of digitalization of society and education. The integration
of open educational resources in higher educational institutions involves a new organization of the educa-
tional process in higher educational institutions during the use of information technology tools, creating con-
ditions for increasing the role of teacher and student and their pedagogical activity, improving their profes-
sional IC activities through the use of educational and cognitive actions in the educational system in the con-
text of information. This, in turn, will lead to the development of human capital, provided for in the state
program “Digital Kazakhstan”. Following the above, it can be assumed that any joint efforts will lead to sus-
tainable development in all areas in the two countries, especially in the modernization of higher education.

Currently, the reform of educational policy has led to the differentiation of the traditional system, its
flexibility in the economy, social and social life, as well as integration with the education system. It is obvi-
ous that there is the problem of using information and educational resources in the educational process,
which is determined by multi-stage, continuous, general (accessible to everyone at will), free and transparent
learning [3]. Today, the effective path of the global information educational space is based on the complete
informatization of the educational sphere. By this, one of the points of development of the education system
in the Republic of Kazakhstan is aimed at informatization of education in the information space. Therefore,
this process implements the following actions: improving the management mechanisms of the education sys-
tem based on the use of automated scientific and pedagogical funds, communication networks; improving
methods, sorting strategies, and methods of forms of training per the tasks of personal development in the
context of informatization of modern society. Hence, creation of methodological teaching systems focused
on the intellectual development of students, the formation of skills of independent learning, the implementa-
tion of information-educational, experimental research activities, the diversity of independent work on in-
formation processing; attempts to create and apply a methodology for developing a computer test program
that determines the assessment and control of the level of knowledge of students [4].

Based on foreign experiences, a number of useful Al-based search engines should be noted, one of the
first is Felo Al, which contains more than 200 million scientific articles, supporting international research
gueries in different languages. The next search engine is Wordvice Al, which is a smart writing assistant,
offering an easy way to edit and customize the style of correcting sentence structures and grammar of scien-
tific work on the platform. Typeset is another Al-based assistant that helps automate work with academic
documents, helping to save time on preparing theses and research papers. Scite Al is an excellent example of
a search engine for analyzing the citation of a scientific article based on evidence, which allows you to con-
sider different points of view, analyze articles and their arguments, facilitating the research process at all
stages. The Spotify-based Research Rabbit platform makes it easier for scientists to organize scientific work
by enabling them to manage a large flow of information by sharing between studies. Al-based Consensus
helps researchers extract information from academic resources. The Lumina search engine is one of the fast-
est systems for finding research used by scientists from all over the world. Semantic Scholar makes it easier
to work with academic resources in different fields (Table 1).

Table 1
Characteristics of existing intelligent systems
Intellectugl search Usage Rate (%) Average usage frequency Main purpose of use
engine (once a month)

Felo Al 44.% 49 C_;eneratmg answers to scientific ques-
tions. Formulation of research topics

Scite Al 32 % 36 Anal_yS|s_ o_f scu?ntlflc trends and citation
of scientific articles

CONSensus 17 % 28 Sear_ch _for scientific opinions on contro-
versial issues

Wordvice Al 35 04 35 Edit and formulate the scientific texts in
an Academic style
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Continuation of Table 1

Intellectugl search Usage Rate (%) Average usage frequency Main purpose of use
engine (once a month)
Lumina 14 % 25 Fast generation of scientific texts
Semantic Scholar 58 % 6.1 Analysis of authors and scientific sources
Research Rabbit 26 % 3.2 :?t'g:;?gr?phy analysis by expanding the
Typeset 36 % 43 Automatlng article editing and creating a
list of references

Consequently, there is a growing need to introduce the latest intelligent Al-based systems in educational
institutions that help educators to facilitate the search for academic jobs [5]. In turn, Kazakhstan’s leading
universities integrate the latest digital technologies and OER both in the educational process and in the scien-
tific environment. These changes are taking place by global requirements aimed at improving the effective-
ness of training specialists in various industries. Digitalization as a pedagogical system consisting of interre-
lated and interdependent subsystems [6]: regulatory, information, software, personnel, and content support. It
should be noted that digitalization of education involves the use of modern information technologies, such as
Al, to create a new type of education based on the leading world practices, create favorable conditions for
the comprehensive development of each student’s abilities, as well as improve the efficiency and quality of
the educational process at all levels (Fig. 1).
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Figure 1. Existing popular search engines

However, existing search engines do not provide the necessary level of contextualization of the results
for university teachers, make it difficult to access educational materials and pose a problem for teachers in
terms of finding relevant and accessible content that meets specific pedagogical needs. This issue is particu-
larly relevant in the context of English language teaching, where language proficiency levels vary, curricu-
lum standards and the need for different materials may vary significantly [7].

In general, the capabilities of artificial intelligence can be used from reviewing the literature on the re-
search topic to analyzing and preparing statistical research data. However, it is worth remembering that there
are a number of limitations in the form of ethical standards in the integration of Al in scientific work. But it
is important to remember that Al cannot replace the author and be responsible for scientific accuracy, as an
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incorrectly configured search engine can generate false information and falsify data. Artificial intelligence
serves as an assistant, but not as the author of a scientific paper [8]. Nevertheless, the modern fast pace of life
requires the active introduction of Al-based digital platform. Using the example of Kazakhstani universities,
there are many examples of integrating Al-based tools into the scientific environment. In terms of the list of
references of scientific papers in the field of application of tools in the design of Kazakhstani universities
serves as an example of development in the field of science. Nazarbayev University is actively implementing
Zotero for the preparation of master’s and doctoral theses.

On the one hand, Kazakh National University is actively implementing the Mendeley program for stu-
dents to work together in a scientific context. Another illustrative case is the Gumilyov Eurasian National
University, which uses the EndNote program to automate the design of literature lists in scientific papers. On
another hand, Astana IT University launches LaTex plug-ins for engineering and technical specialties, and
also widely uses platforms such as Mendeley and Zotero. Karaganda University named after academician
E.A. Buketov, as a research university, actively uses search tools in the preparation of dissertations and sci-
entific articles indexed in Scopus and Web of Science databases. It can be noted that Zotero is often used by
doctoral students and teachers, especially in the humanities and social sciences, and Mendeley helps to pre-
pare publications in international journals (Elsevier, Springer), especially in natural sciences and in IT areas.
It is also worth noting that the BibTeX program is used by mathematics teachers. These tools are capable of
automatically extracting data from online databases such as JSTOR, Google Scholar, and others. They are
able to make lists of literature in the new age, adding a collection every day. The data and the tool can find
and analyze the citations of articles, as well as collect references, update the list of references, and extract the
necessary data from online databases [9]. Taking Mendeley as an example, it can be seen that it is able to
find articles on certain topics, add them to his library as favorites, generate the necessary literature, edit and
work with rare sources (Fig. 2).
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Figure 2. Comparison of Universities on the Integration of Al-based Research Tools

These findings suggest that using Al for research purposes not only automates the work and facilitates
the teacher’s work, but also speeds up the process and improves the quality of the literature review.

Methods and materials

To analyze the effectiveness of the introduction of artificial intelligence in shaping the digital environ-
ment of the teacher, a survey was conducted, during which a comprehensive statistical analysis was carried
out, which included both quantitative and qualitative data. The effectiveness of Al implementation in the ed-
ucational process, in particular for foreign language teachers, was assessed using a mixed approach to data
analysis. The data was collected in a survey format among teachers. An assessment of the faculty’s readiness
for the daily integration of Al tools into the educational process was also carried out. 108 respondents were
accepted, their quantitative data was analyzed using the t-test, and qualitative data was obtained during the
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interview, which helped to conduct a statistical analysis to study general trends in higher education. The ex-
pected learning outcomes were assessed using the Chi-square method, and teacher readiness was assessed, as
mentioned earlier, using t-tests. These statistical analyses provide an opportunity for qualitative analysis of
the data obtained during the study.

Results and Discussion

During a survey of university teachers about search engines, it turned out that the assessment of the
readiness of using Al-based search engines by teachers, it can be concluded that the t-criterion revealed a
significant difference (t(112) = 2.98, p < 0.01), and the results of the experimental group using Al-based
search engines was 4.3, while for control group using traditional search tools was 3.7 (Fig. 3).

5 Readiness of University Teachers to Use Search Engines

4.3

3.7

Assessment Score

Al-based Search Engines Traditional Search Tools

Figure 3. Group Comparison of Readiness Scores

The surveys were also analyzed on a Likert scale, and a total of 108 teachers participated in them. The
survey assessed the involvement and willingness of the teaching staff, as well as the expected learning out-
comes. Several criteria were used in the quantitative analysis, such as the level of engagement, which was
assessed on a scale from 1 (not involved) to 5 (strongly involved) (Fig. 4).
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Figure 4. Rating on Likert Scale
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In terms of the perceived learning outcomes, and then getting an answer to the question of whether Al-
based search engines are effective and how they affected their learning, 88 % of respondents answered that
they had improved positively, whereas 9 % responded neutral, and only 3 % reported a negative impact. This
shows a favorable perception of Al-based search engines, and indicators (Fig. 5).

Perceived Learning Outcomes of Al-based Search Engines

Neutral

Negative Impact

Paositive Impact

Figure 5. Perceived Learning Outcomes of Al-based Search Engines

The indicator of readiness for Al-based search engines was answered positively by 88 % of respond-
ents. According to the results of the Chi-square analysis, it can be seen that there is a significant relationship
between the university affiliation and the perceived readiness to use search engines systems in the digital
educational environment, which is equal to (x2(1, N = 200) = 10.24, p < 0.01) (Fig. 6).

Readiness for Al-based Search Engines Among University Teachers

Other Responses

Positive Readiness

Figure 6. Readiness to Use Digital Tools by Teaching staff

According to the analysis of the teaching staff’s readiness to use intelligent search engines, many
respondents demonstrated confidence in their responses. The t-criterion showed a significant difference
(t(98) = 4.12, p < 0.001), for example, the average indicator was 4.1.
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The qualitative data gathered through interviews depicted a favorable university environment is an im-
portant aspect and the teachers of both universities noted the need to support the integration of intelligent
search engines, as well as increase the number of joint projects that help strengthen the confidence of teach-
ers in the Al-based search engines in everyday academic practice [10]. The next important aspect influencing
readiness was the availability and accessibility of digital resources; for example, teachers stated that there
were difficulties associated with limited access to high-quality content and digital materials, compounded by
occasional instability in Internet connection, which undoubtedly creates obstacles in the process of using dig-
ital platforms. Finally, the adaptation of innovative pedagogical practices in universities, where methods of
interactive modeling are often used, and the indicators are simply impressive. Innovative practices are being
applied in contexts where Al-based search tools are integrated into both language learning and instruction,
particularly in foreign language education. Statistical analysis revealed a significant difference in the effec-
tiveness of integration intelligent search engines in the digital environment of a teacher, variations exists in
the level of teachers engagement and the willingness to use intelligent search engines for preparing lectures
and seminars. The finding from qualitative data is summarized as statistical analysis.

Overall, it can be noted that the results of the research show that the universities demonstrate the need
to create a favorable institutional environment for all participants in the educational process. Undoubtedly, in
the presence of a digital environment, such as intelligent search engines obviously gives an impetus to the
professional development of faculty and researchers, as well as the development of digital competencies. The
results of qualitative data analysis demonstrate the importance of expanding access to high-quality resources
such as intelligent Al-based search engines. In addition, regular professional development for teaching staff
and researchers — including refresher courses and seminars on Al integration and digital tools — is current-
ly underway, positively contributing to teachers’ digital literacy.

Conclusions

In conclusion, based on the results of the research, it can be said that the integration of Al-based search
platforms to search for academic papers and create a list of references expand the digital capabilities of the
teacher. The integration of digital tools into language training will significantly improve opportunities in the
higher education system. By examining research data such as expected learning outcomes obtained through
Chi-square analysis and teacher readiness through t-tests, there is no doubt that the prospects for using OER
and digital technologies are showing positive trends.

Kazakhstani universities demonstrate strong potential in the field of artificial intelligence, supported by
advanced research laboratories that actively contribute to scientific innovation and practice, which ultimately
allows teachers to adapt to work in a digital environment. Universities comprise many buildings, as well as
separate technology parks, laboratories, and other campuses for scientific research. The analysis identified an
urgent need to develop a new intelligent search engine, referred to as Intelligent OpenEd. Powered by artifi-
cial intelligence, this system offers a scalable solution for enhancing the accessibility and relevance of educa-
tional resources. Its implementation is expected to not only improve the quality of available materials but
also positively influence the overall level of education in Kazakhstan. Furthermore, the model supports the
evolution of innovative teaching practices and contributes to strengthening the competitiveness of scientific
institutions.
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C.T. A6apaxmaHoBa

IeparorrapabiH CaHABIK 0i1iM Oepy OpTaChbIHAA 3UATKEPJIIK
i31ey xyiesepin naaananyra 1aibIHABIFbI

Makanana xorapsl OKY OpbIHIApbIHIA KaCaHIbl UHTEJUICKT HETI3iHC 13[ey JKYHeNepiH eHri3y jKoHe WHTe-
rpanusiay macenenepi, Kasakctanma OChIHIA >KyHenepli EHTi3ydiH TEOPHSJIBIK JKOHE MPAKTUKAIBIK
acrieKTizepi KapacTeIpsutraH. biniM Gepyai MoxepHH3anmsIay, scipece HUQPIIBIK TEXHONOTHSIIAP B! KOJIIaHy
canmaceiHIarsl kahaHIBIK YpAiCKe aifHAIFaHOBIKTaH, Ka3ipri Toxipube, mpoOinemanap skoHe Oomamrak KU
JKETICTIKTEpiHiH oneyeTi cunarranrad. CoHpaif-ak, OutiM Oepy >koHe FBUIBIM canachiHnarsl KU HerisiHmeri
i3ney OKy#ernepiHiH MbIcamaapbl KenTipinreH. OcbFaH KapamacTaH, OapibIK YHHUBEPCHUTETTEPHiH OKY
nporecinae Ko ketimai ambik 6imim 6epy pecypcrapsin (ABBP) jkoHe MHTeIeKTyanasl i31ey Kyienepin
THIMJII TalJaTaHybIH KAMTaMachl3 €Ty/e KUBIHIBIKTap 0ap, OYJ1 MyFalliMHIH alllbIK CaHABIK OiTiM Oepy opTa-
ChIH k00anayzia TOHKepic xkacaii anansl. Afita KeTy Kepek, 3epTTey Makauachl FbIIbIM CalachIHIaFbl JKacaH-
IIbl MHTEJUIEKTKE HETi3MeNTeH 3/1ey JKYHEeNepiH maiiianany acreKTiIepiH, aTal aiTKaHaa 03bIK TEXHOJIOTHSI-
JIap MEH COHFBI ITe/IarOTHKANIBIK MHHOBALUSIAP/IBIH QJIEYEeTiH TePEeH KapacThIpajbl. 3epTTey MelarorHKaIbK
Macesienepl IIenyAi KaMTaMachl3 eTETiH FhUIBIMH CalajaFbl KOJNIAHBICTAFbl JKAaCaHAbl MHTEIUICKT i37ey
XKy#enepiHe 10Ty MEH TallAaybl YChIHABI.

Kinm co30ep: i3aey xyiieci, canaplk opta, ABBP, caHIbIK KY3BIPETTiTiK, OKBITYIIBI, AalbIHIBIK, YKacaHIbl
MHTEJUICKT, XKOFaps! OiniM, OiniM Gepy pecypcTapsl.

C.T. AbnpaxmaHoBa

I'oToBHOCTB MeAAroroB K padore ¢ HHTEJIEKTYAJIbHBIMHA
NOUCKOBBIMHU CHCTeMaMH B 1M (poBoii 00pa3oBaTe1bHOM cpeae

B craThe paccMaTpuBarOTCsA BONPOCH! BHEAPEHUS U MHTErPallii OUCKOBBIX CHCTEM Ha OCHOBE MCKYCCTBEH-
HOTO MHTENJIEKTA B BBICHINX yYEOHBIX 3aBEACHUAX, TEOPETHUECKUE U MPAKTUUECKUE ACTIEKTh BHEJPEHUS Ta-
kux cucreM B Kazaxcrane. OmucheiBaeTcs TeKyIias IIpaKkTHKa, MPOOIEMbl U MOTSHIHAN OyIyIINX TOCTHXKE-
Hui B obsacti MU, mockonbky MozaepHH3aImst o0pa3oBaHUs CTaja INIOOATbHON TEeHACHIMEH, 0COOSHHO B
o0JlacTH IPUMEHEHHSI OU(PPOBBIX TEXHOJNOTHH. Takxke NPHUBOIITCS HMPUMEPH CYHMIECTBYIOMNX ITOMCKOBBIX
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cucreM Ha ocHoBe MU B ob6nactu oOpa3oBanus 1 Hayku. HecMOTpst Ha 3T0, CyIIECTBYIOT pobiaeMbl B obec-
HEYEHUH TOTO, YTOOBI BCE YHUBEPCHTETHI 3()(EKTHBHO MCIIOIB30BAIM JOCTYIIHBIE OTKPBITHIE 00pa30BaTeb-
Hble pecypchl (OOP) u UHTeNIEeKTya bHbIE IOMCKOBBIE CHCTEMBI B Y4€OHOM IIpoliecce, YTO MOTJIO OBl peBo-
JIOLMOHU3UPOBATh MPOSKTHUPOBAaHUE OTKPHITOI 1M(ppPOBOiIl 00pa3zoBaTenbHON cpenbl nenarora. Cienyer or-
METHTb, YTO B CTaThe MOJPOOHO PAcCCMATPUBAIOTCS ACIEKThl MCIIOJIb30BAHUS TIOUCKOBBIX CHCTEM Ha OCHOBE
HCKYCCTBEHHOTO MHTEJUICKTa B HayKe, a IMEHHO ITOTSHIHA ePeJOBBIX TEXHOIOTHH M HOBEHIINX MeJaroru-
YeCKUX MHHOBALMH. B nccnenoBanny mpencrasiieH 0030p 1 aHAIN3 CYNIECTBYIOMNX IOMCKOBEIX cucteM U
B Hay4HOH c(epe, KOTOphIe COCOOCTBYIOT PELISHHIO ITeIarOrMIeCKHX 3a1ad.

Knioueswie crosa: onckosas cuctema, mu¢posas cpena, OOP, nudpoBast KOMIETEHTHOCTb, IIPEIoIaBaTeb,
TOTOBHOCTB, HCKYCCTBEHHBII HHTEIUIEKT, BEICIIee 00pa3oBaHue, 00pa3oBaTeIbHbIE PECYPCHL.

Information about the author

Abdrakhmanova S.T. — Postdoctoral Fellow, Karaganda Buketov University, Karaganda,
Kazakhstan; e-mail: samal_1-3@mail.ru

Cepus «[lMeparorukay». 2025, 30, 3(119) 29



