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ABSTRACT
The current study aimed to explore the attitudes of teachers from private schools in
Kazakhstan toward artificial intelligence in education and investigate the relationships
between the attitudes and various external factors, such as age, gender, teaching
experience, subject group taught and core and output factors. Such factors included such
domains as subjective norms, computer self-efficacy, facilitating conditions, perceived
ease of use, perceived usefulness, attitude toward technology and behavioral intention to
use. The study used a non-experimental cross- sectional survey design. The research site
for the study was four private schools in Kazakhstan. The participants were selected using
non-probabilistic convenience sampling procedure. The sample comprised 101 teachers of
various background (gender, age, subject group taught, and teaching experience). Data
was collected using a questionnaire based on Technology Acceptance Model (TAM). Data
was analyzed using descriptive (mean, standard deviation), inferential (t-test, ANOVA),

bivariate (logistic regression) analyses and latent profile analysis.

The results of the study showed that the overall attitudes of teachers toward artificial
intelligence in education are neutral-to-positive with some differences across socio-
demographic information in relation to the core and output factors. Furthermore, there
exist two latent profiles for teachers: those with positive attitude toward artificial
intelligence and those with moderate. Considering these profiles, teachers of languages

and PE tend to have a more moderate stance toward artificial intelligence in their practice.

Keywords: artificial intelligence, education, attitude, Technology Acceptance Model,

private school.
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Ka3zakcrangarsl butim bepy Canaceinnarst Kacanasl UHTEIEKTKE
Myranimaepain Keskapacsol
AHJATIHA

ArpiMIarsl 3epTTey KazakcTaHarpl )KeKEMEHIIIIK MEKTETePAiH MyFalliMACepiHiH OLTiM
Oepyzeri skacaH/1bl UHTEIUIEKTKE KO3KapachlH 3epTTeyre, COHBIMEH KaTap >Kac, *KbIHBIC,
MeIarOrMKAaJIBIK TOKIpUOe, OKBITHUIATHIH TIOHEP TOOBI, HET13T1 XKoHE MIBIFY (pakTopiapsl
CHSIKTBI 9PTYPJIi CBIPTKBI (PaKTOPIAPIbIH KapbIM-KATIHACKIH 3€pTTEyTre OarbITTaIFaH.
MyHnpaii pakTopiapra CyObeKTUBTI HOpMasap, KOMIBIOTEPAIH ©31HAIK THIMALIIT,
KEHUICTETIH XKaFaaiiap, )keke KaObuiaayablH KapanaibIMIbUTBIFbl MEH Maii1albUIbIFbI,
TEXHOJIOTUSIIapFa KO3Kapac jKoHE MaiaanaHyFa AeTeH 31pIliK CUSKTHI JOMEH/IEP KaTa bl
3epTTey/ie IKCIEPUMEHTTIK eMeC KOJIICHeH KUMAIIBIK cayaaHama >K00achl KOJIAaHBUIIBL.
3epTrey Hbicanbl Ka3akcTanaarsl TOPT KEKEMEHIIIK MeKTer 6onasl. KaTeicymibuiap
BIKTUMAJIJIBIK €MEC BIHFAMIIBI IpIKTEY YpIiCi apKbUIbl TaHAAIABL. [pikTeme apTypai
MiHe3nemeci 6ap 101 myFamimai (KBIHBICHI, )KaChl, OKBITATHIH MTOHEP TOOBI KOHE
NeIarorukaslK Taxipuodect) kypansl. Jepekrep TexHomorusHbel Kadbuigay MoJeliHe
(TAM) Heri3nenreH cayajaHaMma apKbUIbl )XHHAIABL. JlepekTep cunarTamaiblk (opTaria,
CTaHIIAPTTHI AYBITKY ), HHPepeHmansl (t-test, ANOVA), OuBapHaTThIK (JIOTUCTUKAIIBIK,
perpeccusi) Tangaysap sK9He JKachIpbIH MPO(UIb/II TalAay apKbLIbl TAJAAHIBI.
3epTTey HOTHXKENepi MyFaliMIepiH OuTiM Oepyieri kacaH bl UHTEIJICKTKE JeTeH YKaJIbI
Ke3Kapachl OeiiTapan-no3uTruBTI eKEHIH KOPCETT1, OipaK HeTi3ri )KOHE IIBIFBIC
(akTopiapra KaThICThI dJICyMETTIK-AeMOrpadusUIbIK aKnapaT OOWbIHIIA KeHOip
apIpManIbUIBIKTap aHbIKTaNAbl. COHBIMEH KaTap, MyFaTiMJep YIUiH €Ki )KachIPbIH
npodmiib 6ap: KacaH bl MHTEJUIEKTKE OH KQHE OpTallla Ke3KapacreH KapauTeiaaap. Ockl
npoduIbJepAl eCKepe OTHIPHII, Tl )KOHE JIeHE IIBIHBIKTHIPY MyFaTiMJIepi 63

TOXipuOeciHae ’KacaH bl MHTEIJICKTKE KaThICThI KOOIHE OpTallia YCTaHbIMFa He.
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Tytiin ce30ep: ’acaHbl UHTEIUIEKT, OUTIM, KO3Kapac, TEXHOJIOTUSHBI KaObUIAaY MO,

KEKE MCKTCII.
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OtHomenne Yuurenei k UckycctBenHomy UHTeIekTy B OOpa3oBaHum B
Ka3zaxcrane
AHHOTALIUSA

Lenbt0 HACTOSIIETO MCCIeI0OBAaHNUA OBUIO U3YYHTh OTHOLICHUE YYUTEICH YaCTHBIX IIKOJI
Ka3axcrana K HICKyCCTBEHHOMY MHTEJUICKTY B 00pa30BaHUH U U3YyYUTh B3aUMOCBSI3b
MEX]ly OTHOILICHHEM U Pa3IMYHBIMU BHEITHUMHU (haKTOpaMH, TAKUMH KaK BO3pacT, MO,
OTIBIT IPETNOaBaHMs, IpenoJaBaeMas IpeIMeTHas TPyIIa, a TAKKE OCHOBHBIEC U
BBIXOJIHBIE (paKTOpHl. Takue GakToOpbl BKIIOYAIN 00IACTH, KaK CyOBEKTHBHBIC HOPMBI,
CaMOJOCTaTOYHOCTh B MCIIOJIb30BaHUH KOMITbIOTEPA, CIIOCOOCTBYIOLIHE YCIOBHS,
BOCIIPHHUMAaeEMast IPOCTOTa MCIIOIB30BaHMs, BOCIIPUHUMAEMas MOJIE3HOCTh, OTHOIIEHUE K
TEXHOJIOTUH U NIOBEJICHYECKOE HAaMEpPEHHE UCTIONb30BaTh. B nccienoBanuu
HCII0JIb30BajIach HEAKCIIEPUMEHTAIIbHAS CXEMa IIepeKpecTHOro onpoca. [lnomaakoit
MCCIICZIOBAHMsSI CTAJIM YEThIpe YacTHbIE MKOIbI B KazaxcTane. YuacTHUKM ObUIH OTOOPAHBI
C UCTIOJIb30BaHUEM YJJOOHOH HEBEPOSATHOCTHON MpoLEeyphl BBIOOPKHU. BEIOOPKY cocTaBmi
101 yuuTens pa3nuuHOro MPOUCXOKACHUS (T10J, BO3PACT, MpenoaaBaeMas peamMeTHas
TpyMIa ¥ OMBIT NpenoaaBanus). JlanHble COOMPANNCH C TOMOIIBIO aHKEThI, OCHOBAHHON
Ha MozemH npuHATUs TexHonoruu (TAM). JlaHHbIe aHaTM3UPOBATIHN C UCTIONIb30BAHUEM
OIMHCATENBHOTO (CpeHee, CTAaHAAPTHOE OTKIIOHEHHE ), BRIBOTHOTO (t-test, ANOVA),
JBYMEPHOTO (JIOTMCTHUYECKAsl perpecchs) aHajiu3a U aHaJIu3a JIJATEHTHOTO MPOQUIIS.
Pe3ynbraThl Hccae10BaHUs TIOKA3ald, YTO 00Iee OTHOIICHUE YUUTENEH K
HCKYCCTBEHHOMY MHTEJUIEKTY B 00pa30BaHUU BapbUPYETCs OT HEUTPaIbHOIO 10
MOJIOKHUTETBHOTO C HEKOTOPBIMH PA3JINYMSAMU B COIUATIBHO-AEMOT papuuecKon
nH(pOpPMAaLMU B OTHOIIEHUH OCHOBHBIX M KOHEUHBIX (akTopoB. bojee Toro, cymecTByoT
JIBa CKPBITHIX MPO(UIIS yUUTENEH: C MOTOKUTETBHBIM OTHOLICHUEM K HCKYCCTBEHHOMY

MHTEJUIEKTY U C yMEPEHHBIM. Y UUTBIBAs 9TU XapAaKTEPUCTUKH, IPENIOJABATEIH SI3bIKOB U
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(U3KYIBTYpPBI, KaK MPaBUIIO, 3aHUMAIOT 00JIee YMEPEHHYO TIO3HIIHIO B OTHOIIICHUHT
HCKYCCTBEHHOT'O MHTEJIJIEKTA B CBOCH MPAKTHKE.
Knrouesvie cnosa: NCKyCCTBEHHBIM UHTEIUIEKT, 00pa30BaHKEe, OTHOIICHUE, MOJIENb

MPUHATHA TGXHOHOFHﬁ, YJaCTHad IIKOJa.

Xii
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1. Introduction

This study seeks to explore the attitudes of teachers in Kazakhstan toward artificial
intelligence (Al) in education, namely technologies that are Al-powered or otherwise involve
Al The purpose of this quantitative, cross-sectional, predictive study is to investigate how the
extent to which teachers in Kazakhstan are aware of Al in education is connected to various
factors, such as their age, work experience, and subject taught. Participants in this study will

include a purposefully selected group of teachers in private schools in Kazakhstan.

The chapter begins with an overview of the context and background that frames the
study. Following this is the problem statement, the statement of the purpose, and the research
questions that guide the study. The chapter concludes with a discussion of the proposed

rationale and significance of this study and definitions of some key terminology used.

1.1 Background Information

The emergence of ChatGPT and other Al-based programs have brough changes to
various aspects of life, including education. Al is a set of various algorithms and programs
built on these algorithms used for analysis and predictions. Such algorithms normally involve
machine learning (ML), but there has been a gradual transition to deep learning (DL)
algorithms in Al in education (Chen et al., 2022). DL enables researchers and educators to
create more personalized educational experiences given more fine tuning of neural network
algorithms that act as a basis of DL.

Teachers are essential to integrating AIEd in school settings. As primary facilitators
of formal education, they have the capacity and right to decide what and how Al tools are
used in classrooms (UNESCO & Fengchun, 2023). In this direction, Kuleto et al. (2022) state
that the attitudes of teachers are essential to integration of AIEd. Not only that, teachers have
the implicit power to control how, or at least, to what degree students use AI when doing

homework assignments and assessment tasks. In their analysis of teachers’ perspectives on
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using Al in teaching, Wang et al. (2021) conclude that integration of Al into teaching is not
difficult to teachers because teachers’ confidence in using Al provides them with a sense of
control of the teaching process. At the same time, AIEd still encounters certain challenges,
such as “reshaping the research trend from general-purpose intelligence to transfer of
intelligence, from computation to cognition, from customization to adaption, from known to
unknown, from technology to humanity, and from one-size-fits-all approach to precision”
(Yang, 2019).

In this context, there is still a lack of clear comprehension about how Al helps
students understand numerous concepts, spanning a variety of subjects, age groups and
students’ needs. In addition to that, because newness and originality of AIEd, certain teachers
may not be fully aware of the technology’s benefits for both teaching and learning (Obidike
et al., 2011). Whereas the abundance of companies offers associated Al-driven products with
various applications of AIEd, most of these are applied with a context of tutoring rather than
independent learning and more formal, school-based learning, where an Al software acts as
an additional learning resource for students. It is also worth mentioning that such research has
not yet been conducted in Kazakhstan, possibly due to the novelty of the field of AIEd and

overall delay in technology implementation in Kazakhstani educational field.

1.2 Problem Statement

The benefits of introducing Al in education are apparent: from creating personalized
learning experiences to reducing teachers’ workload associated with lesson planning, leaving
more room for the actual teaching (Ayala-Pazmifio, 2023). However, while the modern
educational arena has been filled with various types of software (Al-driven and not), there is
still a general lag to incorporate technological solutions into Kazakhstani education as the

state digitalization program was presented only in 2017, highlighting the government’s goal
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of using information and communication technologies as a means of “promoting the
rethinking and change of educational systems and processes” (Bokayev et al., 2020, p. 34).

Whereas the government is implementing reforms in education, teachers and students
are often left on their own devices when it comes to learning, especially in such important
subjects as mathematics. While certain students resort to tutoring services, others turn to
technological solutions for help, sometimes only widening a gap in concept understanding
and skills mastery from those who — for certain reasons — have not started on more tech-savvy
approaches to learning. Teachers, in the meantime, are often left by themselves, betaking
whatever resources available, with no clear studies with guidelines about Al implementation
and integration in education, which may greatly affect their intentions to use the technology
(Uygun, 2024).

To this end, research investigating teachers’ attitudes toward AIEd in Kazakhstan is
necessary. It will help both educators and students create better learning experiences: the
former will be able to promote seamless learning that goes beyond a physical classroom and
possibly even curriculum and the latter will have a chance to grasp concept and develop skills
associated with mathematics education, such as abstract thinking, analytical thinking, etc. A
study by Obidike et al. (2011), which investigated technology awareness of 500 teachers in
Nigeria, found out that while teachers were aware of the tools that would improve students’
literacy, they were unaware of the use of those tools. This is just one example of a concept in
education (literacy) in one country, more than a decade before the arrival of ChatGPT and
software alike. More research into teachers’ attitude toward AIEd will help understand how
exactly Al can be used to promote more equitable and efficient education because teachers’
attitude toward a technology defines their actual use of it.

1.3 Purpose of the Study
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The purpose of this study is twofold. First, this study will explore the attitudes toward
Al in education of teachers in private schools in Kazakhstan. Second, it will investigate the
relationship between the attitudes and various factors, such as age, gender, teaching
experience, subject group taught, subjective norms, computer self-efficacy and facilitating

conditions.

1.4 Research Questions

RQ1: What are the attitudes of teachers towards artificial intelligence technologies in

education (AIEd)? This question aims to explore the attitudes teachers have toward AIEd.

RQ2: How do individual, professional and other factors shape teachers' attitudes
toward AIEd? This question investigates various factors that may influence teachers’

attitudes toward AIEd.

RQ3: Can teachers be classified into distinctive profiles based on their attitudes
toward AIEd? This question explores whether teachers can be classified into certain profiles

with regard to their attitudes toward AIEd.

RQ4: How these profiles differ across individual (e.g., gender) and professional (i.e.,
subject, years of teaching experience)? This question puts forth the notion that these profiles

are distinct across various attributes.

1.5. Significance of the Study

The findings of this study will complete a gap in the literature by indicating teachers’
attitudes of the novel technology and subsequent outlining of key factors that limit this
awareness. Additionally, the results of the study might be useful for school leaders seeking to
implement AIEd. Likewise, it is also expected that curriculum designers and teachers might
learn about the connections between certain subjects and how the teachers of these subjects

are more or less likely to adopt AIEd. Finally, this study will provide an analysis of
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correlations between teachers’ awareness of AIEd and other factors, which might be crucial
for policy makers aiming to review both national and international standards in education,

especially involving teacher development, assessment, and academic integrity.

1.6 Summary

This chapter established the rationale for the current study. It provided the context and
background information related to AIEd in Kazakhstan. Also, it stated the research problem,
the purpose, and the research questions. Finally, it presented the significance of the study

and the possible audience who benefit from this research.

The remaining of this thesis is organized in five chapters. In Chapter 2, literature
review pertaining to the matter of this study is presented. In Chapter 3, the methodology
used in this study is outlined. Chapters 4-6 outline the findings, discussion and conclusion of

the study.
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2. Literature Review

2.1 Artificial Intelligence and Learning

Al has become a popular educational tool in recent years as it facilitates a learning
process that is student-centered and enables students to learn faster, yet the role of teacher
will never diminish (Mohamed et al., 2022). Given that children have a great capacity for
using electronic devices and software, technological aids to teaching and learning are what
Audibert (2021) refers to as “easy-to-follow”. One of the domains of education where Al has
already made its first steps is mathematics. The advent of Khanmigo (Khan Academy’s Al
tutor), mathematics education is now on the verge of becoming Al-integrated. While
Audibert (2021) believes that using convolutional neural network! can facilitate better
understanding of math concepts by children, it is still important to understand what are
different applications of Al in facilitating a better mathematics learning experience at
different educational levels and various educational contexts? It must be acknowledge that
mathematics is just one example of AIEd, with other subjects and domains waiting to be
transformed by Al

Even though Al has been a popular topic of discussions both in industry and academia
for decades, there is still ongoing research of its effects on learning. Given the complexity of
both Al and learning, one can appreciate the fact that currently there are limited studies on
implementation of Al-assisted learning in mathematics (Mohamed et al., 2022). Another
potential explanation is a lack of connection between Al and pedagogical theory (Zawacki-
Richter, 2019, as cited in Mohamed et al., 2022).

In their systemic review of intelligence tutoring systems (ITS), Pappas and Drigas
(2016) seek to bridge the aforementioned gap by categorizing both pedagogical frameworks

(something they call “intelligent techniques”) and mathematical domains, including problem

T A type of algorithm often used in artificial intelligence applications
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solving, algebraic and arithmetic operations, fractions and decimals, geometry, standardized
tests, and mathematical logic. In her research report, Schnoberg (2022) finds that higher
usage of IXL, a personalized learning platform, “was positively associated with better
performance on the ACT?” (p. 1).

2.2 Artificial Intelligence and Teaching

Although most teachers are likely to understand some benefits of AIEd, there is still a
general lack of understanding how AI will help their jobs. In a study by McKinsey (Bryant et
al., 2020), it was found out that out of 50 hours teachers work on average, they spend less
than half of that time in direct interaction with students. Because teacher-student interaction
is vital to students’ success, such data demonstrates how teachers have to spend time on other
activities, greatly diminishing academic success of their students. To this end, AIEd can
improve the efficiency of teachers’ other duties, such as administrative or clerical work, as
stated in the U. S. Department of Education Office of Educational Technology’s new policy
report “Artificial Intelligence and the Future of Teaching and Learning: Insights and

Recommendations”.

When contemplating AIEd, one needs to consider the role of teacher in the era of Al
In their comprehensive review of promises and challenges of Al for teachers, Celik et al.
(2022), put forth the idea that teachers will put on the roles of orchestrators of learning for Al

systems to understand pedagogical approaches by collecting appropriate data.
2.3 Technology Acceptance Model

The Technology Acceptance Model is a framework used to understand how users’
acceptance and use of a technology is formed. Within this model, such domains as perceived

ease of use, perceived usefulness, attitude toward technology and behavioral intention to use

2 American College Testing, a standardized test that comprises mathematical and verbal reasoning
questions
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are viewed (Davis, 1989). Perceived ease of use is regarded as how a particular technology is
regarded from ease of interaction, while perceived usefulness — potential enhancement of the
job brought on by this technology. According to this model, the behavioral intention to use a
technology is affected by the attitude toward this technology. Additionally, TAM includes
external variables, the use of which has been extended over time (Guner & Acartiirk, 2018).
Among the external variables, subjective norm (Beldad & Hegner, 2017), computer self-
efficacy (Ariff et al., 2012) and facilitating conditions (Sukendro et al., 2020) can be
attributed to technology acceptance. Figure 1 below presents the structure of the Technology
Acceptance Model with external variables, demonstrating how these external variables can
potentially influence both perceived ease of use and perceived usefulness, which may thus

affect the actual use of the technology.

Figure 1

Technology Acceptance Model

Subjective

Norm
Perceived
Usefulness ¢

A
Computer External Attitude N Behavioral Actual

Self-efficacy Variables Toward Technology Intention to Use Use

Perceived
Ease of Use
Facilitating

Conditions

A 4

A 4

There have been numerous studies involving the TAM to assess educational
technologies in teaching and learning practice. Nikou and Economides (2018) found that the
TAM contributed for nearly half of the STEM teachers’ intentions to use the mobile-based
assessment in their work. Wang et al. (2021) expanded the external variables to include

anxiety and found that a combination of such external variables formed a 70.4% change in
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behavioral intention to use Al by teachers. Darayseh (2023) used the TAM to find that the

acceptance of science teachers in the United Arab Emirates to use Al is high.

2.4 Empirical Studies and Factors Affecting Teachers’ Attitudes

In general, there has been a limited number of studies on educators’ opinions about Al
(McGrath et al., 2023c). Of the present studies, Eyiip and Kayhan (2023c¢) used anxiety and
attitude toward Al scales to survey 232 pre-service Turkish language teachers and found that
these respondents’ attitudes were at moderate levels with no differences across gender in
terms of anxiety. Given variety of educational contexts, it is thus crucial to study how various
domains of teachers’ socio-demographic data (including, but not limited to gender) come into

play to shape teachers’ attitudes toward AIEd.

In their comparison of teachers’ attitudes toward technologies Al in comparison to
technologies without it, Cojean et al. (2023) surveyed 115 teachers online and found that
while teachers’ perception of Al was accurate (as an effective tool from time-input

standpoint), teachers’ acceptability of technologies with Al and without it was similar.

In their study of 16 teachers’ professional development and human factors that
influence teachers’ attitudes toward Al-based educational technology, Nazaretsky et al.
(2021) found that confirmation bias may take place in the educational practice in the era of
Al: teachers tend to trust their previous knowledge more over Al recommendations. To this

end, investigating how teaching experience may influence teachers’ attitudes is important.

Insights pertinent to this study can be drawn from an extensive study of 452 pre-
service teachers in Germany by Zhang et al. (2023b). Their study confirmed that perceived
ease of use and perceived usefulness are two of the most important factors influencing the
intention to use a technology of Al. The study found that AI anxiety does not directly affect

the intention to use Al, but there were some differences in terms of gender: female teachers



TEACHERS’ ATTITUDES TOWARD ARTIFICIAL INTELLIGENCE 10

were more likely to experience Al anxiety, which may be explained by subjective norm and

facilitating conditions, highlighting the need for further research into external variables.

The study by Uygun (2024) of 74 teachers in Turkey reveals that the majority of
participants were positive about AIEd. The study also found that years of service had no
relationship with teachers’ attitude toward AIEd and that teachers’ opinions on AIEd did not
vary according to their fields of study. This may call for further research on teachers’

teaching experience and how subject groups may affect their positions on AIEd.

2.5 Summary

In this chapter, main conceptual underpinnings to the AIEd are presented, along with
an overview of the role of the teacher in the Al era. The Technology Acceptance Model
conceptual framework is also presented to aid the further analysis of teachers’ attitudes
toward AIEd, along with the factors that may affect these attitudes, underscoring how a
combination of these factors (both socio-demographic and external) may affect teachers’

attitudes toward AIEd.

In the next chapter, the methodology used in this study will be presented.
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3. Methodology

This chapter describes the study’s research methodology and includes discussions
around the following areas: research design, research site, description of the research sample,
research methods, data collection tools and procedures, data analysis, and ethical
considerations of this study. The purpose of this study is to explore the attitudes of teachers in
private schools in Kazakhstan toward AIEd and investigate the relationships between the
attitudes and various factors, such as age, gender, teaching experience, subject group taught,

and others.

The chapter is organized into eight sections: in the first section, the research design of
the study is presented, followed by a description of the participants in the second section and
the research site in the third section. The data collection tools and procedures are presented in
the fourth and fifth sections, respectively. The data analysis part is included in the sixth
section. Next, ethical issues are described in the seventh section, followed by a chapter

summary in the eight sections.

3.1 Research Design

A quantitative approach was in used in this study to explore the attitudes of teachers
in private schools in Kazakhstan toward AIEd and investigate the relationships between the
attitudes and various factors, such as age, gender, teaching experience, subject group taught,
subjective norms, computer self-efficacy and facilitating conditions. According to Creswell
(2014), such quantitative approach “identifies a research problem based on trends in the field
or on the need to explain why something occurs” (p. 13), which demonstrates how this

approach is appropriate for this study.

More specifically, a non-experimental cross-sectional survey design was used to
achieve the purpose of this study. Given the popularity of Al, a cross-sectional survey is most

pertinent as “this design has the advantage of measuring current aptitudes or practices
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(Creswell, 2014, p. 377). Leavy (2017) puts for the idea that “surveys are typically used for
ascertaining individuals’ attitudes, beliefs, opinions, or their reporting of their experiences
and/or behaviors.” (p. 101). Therefore, a cross-sectional survey is appropriate for the purpose
of the current study. In addition to that, because “cross-sectional surveys do offer the
opportunity to assess relations between variables and differences between subgroups in a
population” (Visser et al., 2000), this particular research design is suitable for understanding
which factors shape teachers’ attitudes towards AIEd and if teachers can be classified into

distinctive profiles based on their attitudes toward AIEd.

3.2 Participants

The target population in this study involves 101 teachers from four private schools in
Kazakhstan. A non-probabilistic maximum variation sampling approach was applied to
engage participants for this study and recruit participants with a diversity of personal and
background characteristics. A total of 101 respondents took part in the study. Of these
participants, 69 were female (68.32%) and 32 were male (31.68%). Of the 101 participants,
46 lie within 18-30 age group (45.54%), whereas the rest — 55 are within 30+ age group
(54.46%). As for teaching experience, 41 of the respondents had 0-5 years of experience
(40.60%), while 60 participants had more than five years of teaching experience (59.40%).
Table 1 presents the frequencies of subject groups taught by these teachers, a part of socio-
demographic information. According to the information in Table 1, the participants represent

various subject groups, including tutors and assistants.
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Table 1

Frequencies of Participants’ Subject Groups

Subject Counts % of Total Cumulative %
Humanities 34 33.66 % 33.66 %
Languages 27 26.73 % 60.40 %
Physical education (PE) 6 5.94% 66.34 %
STEM 26 25.74 % 92.08 %
Tutor/Assistant 8 7.92 % 100.00 %

Thus, the participants represented both male and female teachers, with more female
teachers being a typical scenario in a school setting. Additionally, the participants represented
teachers engaged in a variety of subjects, including STEM?, language, humanities, physical
education, and tutors. Other relevant characteristic of this sample was a range of teaching

experiences.

3.3 Research Site

This study took place in four private schools in Kazakhstan. The primary reason for
selecting these particular educational establishments was convenience and availability
because the researcher of this study works at one of these particular schools and has direct
line of communication to other private schools in Kazakhstan. Another argument in favor of
selecting such schools is that these are general education schools that include teachers of
various subjects and with different backgrounds, which is essential to the given research
questions. In addition, the staff of selected schools comprises roughly 200 members, out of
which at least 150 are directly involved in teaching, either as teachers or as tutors or assistant

teachers.

3.4 Data Collection Tools

3 Science, technology, engineering, mathematics
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A questionnaire based on the Technology Acceptance Model (TAM, Davis, 1989) was
adapted to this study to identify teachers’ attitudes toward AIEd. The TAM incorporates such
domains as external variables, core variables, and output variables, and has been used
extensively to explore opinions toward technology in educational and non-educational
settings. The TAM-based survey is a self-report questionnaire consisting of three sections:
social-demographic information, external variables, and core and output variables. This
survey had been devised on the basis of previous research on school teachers’ attitudes
toward multimedia use (Weng et al., 2018), teachers’ adoption of digital technology in
education (Scherer et al., 2019), and a study of motivation and facilitating conditions for
mobile learning (Camilleri & Camilleri, 2022). These studies delve into different variables of
the TAM, each having its own focus. This study combines the instruments from these studies
and presents a version that incorporates relevant variables and appropriate wording of the
items on the questionnaire. The questionnaire consisted of 32 items to capture socio-
demographic information (4 items); external variables, including subjective norms (5 items),
computer self-efficacy (2 items), facilitating conditions (3 items); and the TAM-core and
output variables, including perceived ease of use (4 items), perceived usefulness (4 items),
attitudes toward technology (5 items), and behavioral intention to use (5 items).

The external variables included biographic and professional information, such as
gender, age, subject group taught and professional teaching experience. The inclusion of
these variables was essential to further classification of teachers based on their attitude
toward AIEd.

In addition, the external variables included such domains as subjective norms, computer
self-efficacy, and facilitating conditions. A subjective norm is defined as an individual’s
perception that he or she should behave in a particular way because people who are important

to him or her think this way (Fishbein & Ajzen, 1975, as cited in Scherer et al., 2019). In the
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case of this study, a subjective norm is viewed as a person’s perception that he or she should
use Al because people who are important to him or her think he or she should. An example of
a questionnaire item on subjective norm used in the study is “People whose opinions I value
think I should use AL’ Computer self-efficacy can be understood as the extent to which an
individual believes to be able to perform a task on a computer (Compeau & Higgins, 1995, as
cited in Scherer et al., 2019). For this particular study, this variable was understood as a
person’s ability to perform a task using Al. An example of a questionnaire item on computer
self-efficacy used in the study is “I feel confident in navigating among different Al tools and
applications.” Facilitating conditions represented the extent to which an individual believes
that there were organizational and technical resources to help him or her with the use of
technology (Venkatesh, 2003, as cited in Scherer et al., 2019), Al in particular. Together,
these “external variables represented personal capabilities next to contextual factors” (Scherer
et al., 2019). An example of a questionnaire item on facilitating conditions used in the study
is “I can get help from others when I experience difficulties using AL.”

The core and output variables involved so-called TAM-core variables (Scherer et al.,
2019) and an output variable. Among TAM-core variables, there were perceived ease of use
(PEOU), perceived usefulness (PU), and attitudes toward technology (ATT). The output
variable was behavioral intention to use (BI). According to Davis (1989), perceived ease of
use is the extent to which an individual believes using technology is effortless. In the case of
this particular study, this translates as perceived ease of use of AIEd. Davis (1989) states that
perceived usefulness is the extent to which an individual believes a technology would
improve his or her performance at work. Adapting this definition for the purposes of this
particular study means that perceived usefulness is understood as the extent to which teachers
believe Al would help their job performance. Behavioral intention to use is understood as an

individual’s intention to use AIEd or not.
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In this TAM-based questionnaire, participants rated their attitudes, perceptions and
opinions of certain Al-related practices on a 7-point Likert scale (0 = strongly disagree, 1 =
disagree, 2 = somewhat disagree, 3 = neutral, 4 = somewhat agree, 5 = agree, 6 = strongly
agree). Descriptive statistics can demonstrate general trends in attitudes for all the domains
by comparing the mean values for all listed items.

3.5 Data Collection Procedures

First, the researcher obtained an ethics approval from the review board. A detailed
description of the study was submitted to the Graduate School of Education Institutional
Research Ethical Committee (GSE IREC) of Nazarbayev University. Having successfully
obtained an approval from the GSE IREC, the researcher proceeded with obtaining a
permission to access from the proposed research site.

The researcher wrote a formal letter and sent it via corporate email to the school
administration. A brief presentation about the purpose, risks, and benefits of research was
included in the email. In the email, the researcher specified the willingness to answer and
discuss any questions that may arise about the study (see email invitation attached). After the
formal approval by the school administration, a link to the online survey was shared via
corporate emails and job-related Whatsapp chats. It is important to mention that the link had a
short explanatory note about the research and a reminder that any participant was free to quit
the survey at any moment of time. Additionally, the voluntary nature of the survey was
emphasized at any instances when any reminders about filling out the questionnaire are made.

The first page of the questionnaire was dedicated to a detailed consent form that was
included a short summary of the study, its objectives, estimated time to complete the
questionnaire, the voluntary nature of the study and the rights of the participants, the risks
and associated steps taken to mitigate these risks, and the potential benefits of the study. The

items of the questionnaire were only displayed once a participant had read and agreed to the
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consent form. In case participants did not express willingness to participate in the study, the
survey proceeded to its end, without displaying any items or other information. The survey
took approximately 10 to 15 minutes to complete. The participants had at least two weeks to
complete the questionnaire. The questionnaire was made available in three languages:
English, Kazakh, and Russian.

Friendly reminders by the researcher were sent via corporate email and Whatsapp chats
one and two weeks after the initial take. It was made clear that only the researcher and the
research supervisor have access to the data.

3.6 Data Analysis

The process of data analysis commenced once the data had been obtained. The first step
was to upload the data into the Jamovi software on the researcher’s laptop from Google
Forms in either XLS or CSV format. Before data could be analyzed, reliability and validity
tests were performed. To evaluate the reliability of data supplied, Cronbach’s alpha values
were examined, where a value between 0.70 and 0.95 indicated satisfactory reliability
(Tavakol & Dennick, 2011). To evaluate the validity of the data, confirmatory factor analysis
was done. Model fit was evaluated using numerous goodness-of-fit indices: y? to degree of
freedom ratio ()2 /df), the Root Mean Square Error of Approximation (RMSEA), the
Standardized Root Mean Square Residual (SRMR), the Comparative Fit Index (CFI), and the
Tucker-Lewis Index (TLI). Values y*/df < 3, RMSEA and SRMR < 0.06, and CFI and TLI >
0.95 indicated a good model fit (Hu and Bentler, 1999; Schreiber et al., 2006).

Descriptive statistics were used to address the first research question by calculating
mean and associated standard deviation for each item and comparing the obtained values
against the aforementioned Likert scale.

To address the second research question, independent samples t-tests an ANOVA test

were performed by using core and output (dependent) variables and comparing them against
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external variables (fixed factors). The reason for using ANOVA was because the dataset
included more than two groups; additionally, a one-way ANOVA did not require groups to be
of equal size as it “‘compares variation within a group (on average) to the equivalent variation

based on group means’ variation” (Ross & Willson, 2018).

For the third research question, a latent profile analysis (LPA) was done to classify
the obtained item responses by using relative fit of data as determining factors for the number
of classes. Four models with different number of classes were tested and compared using the
measurements of fit such as Akaike Information Criterion (AIC), Bayesian Information
Criterion (BIC), Entropy. Models were tested in a progressive order, starting with two
classes, having all measurements recorded after every class increase. The AIC is a relative fit
index that was developed as an approximation of out-of-sample predictive accuracy of a
model (Ames et al., 2023b). A lower value of AIC indicates a better fit of a model. Similar to
AIC, a lower BIC indicates a more reliable model fit. Sinha et al. (2020) recommend that for
studies with sample size limitations (<300), both AIC and BIC should be used, highlighting
the importance of using both of these metrics in this study. Since balancing differences
between AIC and BIC is difficult (Vrieze, 2012), other fit statistics were measured for model
selection, such as entropy. It must be noted that even though entropy was used as a
measurement of fit, it was not used for model selection as higher entropy values indicate

model over-fitness (Sinha et al., 2020).

In order to answer the fourth research question, a multinomial logistic regression was
performed to explore the relationship between factors and attitudinal profiles about the use of
AIEd. To implement this, obtained profiles from LPA were used as dependent variable, while
other variables were used as covariates. Similar to PCA, model fit measures included AIC,
but also deviance and the coefficient of determination (R?). Lower values of deviance and

higher values of R? indicate a better predictive ability of the model, but AIC needs to be
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considered too because some indicators may contradict other (Allison, 2014). Additionally,
BLRT test was used for model selection. Using model coefficients with higher p values,
factors more likely determining profiles were identified. To determine the likelihood of a
certain variable being associated with a particular latent profile Z-scores and odds ratios

(ORs) with 95% confidence intervals (Cls) were calculated.

3.7 Ethical Issues

All participants, teachers, school administration, staff and otherwise involved people
were notified of research purposes and benefits. Informed consent was taken from all the
participants prior to filling out the questionnaire. The participation in the study was
completely voluntary and the participants will have an option to withdraw at any moment of
the study. The study was conducted online, and no information such as first and last names,
emails, phone numbers, and IP addresses were collected, ensuring anonymity. In addition,
each participant’s response was assigned an index to keep the identity of the participant
private.

The confidentiality of the participants was protected by storing any collected data in a
password-protected laptop which belongs to the researcher only. Also, all reports emerging
from this study do include the name of the school or the names of the participants nor any
information that could potentially reveal their identities. All findings were reported in an
aggregate form, further impeding identification. Additionally, only the researcher and the
research supervisor had access to the data. There were no paper versions of the survey. No
paper copies of the data were printed and/or otherwise distributed.

3.8 Summary

This chapter presents the research methodology used in this study, including the
research design, sample, site, data collection, procedures and analysis. In addition to that,

ethical considerations are mentioned.
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In the following chapters, the findings of the study are presented along with

discussion and conclusion of the study.

20
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4. Findings

This chapter describes the study’s findings and includes information about the following:
descriptive analysis, differences in external and output variables across socio-demographic
data, teachers’ profiles based on attitudes toward artificial intelligence in education, and

relationship between the attitude profiles and socio-demographic characteristics.

4.1 Descriptive Analysis

The following section provides information about descriptive analysis and
confirmation factor analysis performed during this study. Both validity and reliability
analyses are included in this section.

Table 2 presents factor loadings that were calculated as part of confirmatory factor
analysis. For this analysis, factors are split across two domains: external variables that
include subjective norms, computer self-efficacy and facilitating conditions, and output
variables that include perceived ease of use, perceived usefulness, attitude toward technology

and behavioral intention to use, as presented in Table 3.
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Table 2

Confirmatory Factor Analysis: External Variables

Factor Loadings

22

Factor Indicator Estimate  SE V4 p Stand. Estimate
Subjective norm 5. SN1 1.08 0.13 8.12  <.001 0.73
6. SN2 0.80 0.13 6.00 <.001 0.58
7. SN3 1.30 0.13 1025 <.001 0.85
8. SN4 1.29 0.13 1032 <.001 0.85
9. SN5 1.19 0.12 10.04 <.001 0.84
Computer Self- 10.
efficacy CSS] 1.34 0.13 10.66 <.001 0.87
11.
CSS) 1.37 0.14 998  <.001 0.83
Facilitating 12.
Conditions FC1 1.39 0.12 11.73  <.001 0.92
13.
FC2 0.97 0.13 733  <.001 0.67
14.
1.11 0.13 8.84  <.001 0.77

FC3
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Table 3

Confirmatory Factor Analysis: Output Variables

Factor Loadings

Factor Indicator Estimate SE Z p Stand. Estimate
Perceived Ease of U 3. 104 0.2 845  <.001 0.74
€rceive S€ O S€ PEOUI . . . . .
16. 126 011 1144  <.001 0.90
PEOU2 : : : : :
17. 121 010 1161  <.001 0.90
PEOU3 : : : : :
8. 115 011 1068  <.001 0.86
PEOU4 : : : : :
Perceived Usefulness 19. PU1 0.95 0.11 8.40 <.001 0.74
20. PU2 124 011 1085  <.001 0.88
21.PU3 102 013 803  <.001 0.72
22. PU4 111 0.11 1010  <.001 0.83
Attitude Toward 23. ATTI 106 010 1035  <.001 0.84
Technology
24. ATT2 107 0.1 980  <.001 0.81
25. ATT3 119 010 1132  <.001 0.89
26. ATT4 110 011 1025  <.001 0.84
27. ATTS 117 012 997  <.001 0.82
Behavioral Intention to U 28. 116 010 1105  <.001 0.88
chavio (&) 0) 0 USC BITUI . . . . .
29. 121 0.12 1031  <.001 0.84
BITU2 : : : : :
30. 104 012 901  <.001 0.77
BITU3 : : : : :
21 094 0.2 809  <.001 0.72
BITU4 : : : : :
32. 115 012 925  <.001 0.79
BITUS : : : : :

Table 4 presents the descriptive statistics and reliability coefficients for key variables.
Cronbach’s alpha coefficients across measures ranged from a = .84 to .92, suggesting

satisfactory to good internal consistency of the scores in the sample.
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Table 4

Descriptive Statistics, Internal Consistency and Correlation Coefficients

ittms M SD « 1 2 3 4 5 6 7

1 Subjective norms 5 471 121 88 -
2 Computer self-efficacy 2 4.77 149 84 .54 -
3 Facilitating conditions 3 506 129 84 53 .78 -
4  Perceived ease of use 4 488 122 91 66 .53 .52 -
5 Perceived usefulness 4 491 1.17 87 56 .67 64 .77 -
6  Attitude toward 1.17 69 58 59 84 81 -
5 4.93 .92
technology
7 Behavioral intention to 1.16 73 58 .58 81 .76 84 -
5 4.84 .89
use

Note. All correlation coefficients are statistically significant at p <.001 level.

According to the information in Table 4, given the 7-point Likert scale (where a score
of 1 corresponds to strong disagreement and a score of 7 corresponds to strong agreement),
most respondents somewhat agree with items in the questionnaire because the mean values
range from 4.77 to 5.06 with standard deviation values between 1.16 and 1.49. It must be
noted that facilitating conditions domain had the highest mean score, while subjective norms
and computer self-efficacy had the lowest mean scores among the variables. This indicates a
neutral-to-positive attitude toward AIEd. Another important aspect that needs to be
highlighted is that external variables and output variables demonstrate similar mean and
standard deviation values, potentially alluding to the fact that external factors shape teachers’

attitudes toward AIEd.

4.2 Differences in External and Output Variables Across Socio-demographic Data

The following chapter examines the findings from t-tests and ANOVA with respect to
socio-demographic data of the participants including gender, age, subject-group taught, and

teaching experience.
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Gender. An independent samples t-test was conducted to compare male and female
teachers’ attitudes toward AIEd broken down by external and output variables. Table 5
demonstrates the aforementioned t-test. A Mann-Whitney U test was performed because
normality assumption was not met for all variables. According to the information in Table 5,
there were statistically significant differences in mean values of subjective norms between
male teachers (M = 5.50, SD = 1.35) and female teachers (M =4.52, SD =1.11); U =
799.50, nl =32, n2 =69, p = 0.026, r = 0.28 (nl — number of male teachers, n2 — number of
female teachers). There were also differences in mean values of facilitating conditions
between male teachers (M = 5.30, SD = 1.36) and female teachers (M = 4.95, SD = 1.24); U
=873.50, nl =32, n2 =69, p=0.091, r = 0.21. These results suggest that male teachers tend
to experience higher subjective norm to use Al in their work and also tend to have more

conditions at work that facilitate this use.

Table 5

Independent Samples t-test (Mann-Whitney U) Across Gender

.. Mean .

Statistic p difference Effect Size
Subjective norm 799.50 0.026 -0.60 0.28
Computer self- 1011.50 0.499 -0.00 0.08
efficacy
Facilitating 873.50 0.091 033 0.21
conditions
Perceived ease of use 985.50 0.388 -0.25 0.11
Perceived usefulness 1053.00 0.712 -0.00 0.05
Attitude toward 884.50 0.109 -0.40 0.20
technology
Behavioral intention 903.50 0.143 -0.40 0.18

to use
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Age groups. An independent samples t-test was conducted to compare the attitudes
toward AIEd of teachers of different age groups broken down by external and output
variables. Table 6 demonstrates the aforementioned t-test. A Mann-Whitney U test was
performed because normality assumption was not met for all variables. According to the
information in Table 6, there were statistically significant differences in mean values of
computer self-efficacy between younger teachers (18-30 years old) (M = 5.10, SD =1.71)
and older teachers (30+) (M = 4.50, SD = 1.21); U = 871, nl =46, n2 =55, p=10.007, r =
0.31 (nl — number of younger teachers, n2 — number of older teachers). There were also
statistically significant differences in mean values of facilitating conditions between younger
teachers (M = 5.27, SD = 1.44) and older teachers (M = 4.90, SD = 1.12); U = 935, nl = 46,
n2 =55, p = 0.024, r = 0.26. Additionally, there were statistically significant differences in
mean values of perceived usefulness between younger teachers (M = 5.21, SD = 1.24) and
older teachers (M = 4.67, SD = 1.05); U = 863, nl =46, n2 =55, p =0.006, » = 0.31. There
were statistically significant differences in mean values of attitude toward technology
between younger teachers (M = 5.13, SD = 1.27) and older teachers (M = 4.77, SD = 1.07);
U =973.50, nl =46, n2 =55, p =0.047, r = 0.23. It must be noted too that there were
statistically significant differences in mean values of behavioral intention to use between
younger teachers (M = 5.03, SD = 1.24) and older teachers (M = 4.69, SD =1.07); U =
971.50, nl =46, n2 =55, p = 0.045, r = 0.23. These results suggest that younger teachers
tend to have higher computer skills to use Al in their work and also tend to have more
conditions at work that facilitate this use. In addition, younger teachers tend to exhibit higher
predisposition toward Al’s usefulness and overall demonstrate a more positive attitude

toward technology and intention to use it.
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Table 6

Independent Samples t-test (Mann-Whitney U) Across age

Statistic p Mean difference Effect Size
Subjective norm 1158.00 0.467 0.20 0.08
Computer self-efficacy 871.00 0.007 1.00 0.31
Facilitating conditions 935.00 0.024 0.67 0.26
Perceived ease of use 989.50 0.060 0.50 0.22
Perceived usefulness 863.00 0.006 0.75 0.32
Altitude toward 973.50  0.047 0.40 0.23
technology
Behavioral intention to 971.50 0.045 0.40 0.23

use

Teaching experience. An independent samples t-test was conducted to the attitudes
of teachers with different teaching experience toward AIEd broken down by external and
output variables. Table 7 demonstrates the aforementioned t-test. A Mann-Whitney U test
was performed because normality assumption was not met for all variables. According to the
information in Table 7, there were statistically significant differences in mean values of
computer self-efficacy between less experienced teachers (0-5 years of teaching experience)
(M =5.27, SD = 1.46) and more experienced teachers (more than five years of teaching
experience) (M = 4.43, SD = 1.42); U =808, nl =41, n2 =60, p=0.003, r = 0.34 (nl —
number of less experienced teachers, n2 — number of more teachers). There were also
statistically significant differences in mean values of facilitating conditions between less
experienced teachers (M = 5.45, SD = 1.05) and more experienced teachers (M = 4.80, SD =
1.37); U =877.50, nl =41, n2 =60, p = 0.014, » = 0.29. Additionally, there were also
statistically significant differences in mean values of perceived ease of use between less
experienced teachers (M = 5.20, SD = 1.10) and more experienced teachers (M = 4.66, SD =

1.27); U =900, nl =41, n2 =60, p = 0.026, » = 0.26. There were also statistically significant
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differences in mean values of perceived usefulness between less experienced teachers (M =
5.27, 8D = 1.20) and more experienced teachers (M = 4.67, SD = 1.09); U = 820.50, nl =
41, n2 =60, p = 0.005, » = 0.33. In addition, there were also statistically significant
differences in mean values of attitudes toward technology between less experienced teachers
(M =5.27, SD = 1.02) and more experienced teachers (M = 4.71, SD = 1.22); U =893.50, nl
=41, n2 =60, p = 0.020, » = 0.27. There were also statistically significant differences in
mean values of behavioral intention to use between less experienced teachers (M = 5.17, SD
= 1.07) and more experienced teachers (M = 4.63, SD = 1.18); U =882, nl =41, n2 =60, p
=0.016, » = 0.28.

Table 7

Independent Samples t-test (Mann-Whitney U) Across Teaching Experience

Statistic p Mean difference Effect Size
Subjective norm 1148.50 0.575 0.20 0.07
Computer self-efficacy 808.00 0.003 1.00 0.34
Facilitating conditions 877.50 0.014 0.67 0.29
Perceived ease of use 909.00 0.026 0.50 0.26
Perceived usefulness 820.50 0.005 0.75 0.33
Altitude toward 893.50  0.020 0.60 0.27
technology
Behavioral intention to 882,00 0.016 0.60 028

use

Subject groups. A one-way non-parametric ANOVA was conducted to compare the
values of variables across subject groups. Table 8 presents differences across subject groups.
A Kruskal-Wallis test was used because normality assumption was not met for most
variables. The results show statistically significant differences in mean values of perceived
ease of use, attitude toward technology and behavioral intention to use across subject groups.

Overall, pair-wise comparisons demonstrated that PE teachers tend to have a significantly
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different positions toward PEOU, ATT and BITU in comparison to the teachers of other
subject groups.

As per the mean values of perceived ease of use, teachers of humanities and PE
teachers exhibited a considerable difference (W =-3.12, p = 0.18), alongside teachers of
languages and PE teachers (W = -3.32, p = 0.13). Similarly, PE teachers and STEM teachers
demonstrated a difference (W = 3.32, p = 0.13); likewise, PE teachers and tutors/assistants
showed a significant difference (W = 3.58, p = 0.084).

When it comes to the mean values of attitude toward technology, teachers of
humanities and PE teachers exhibited a considerable difference (W =-2.95, p = 0.23),
alongside teachers of languages and PE teachers (W = -4.30, p = 0.020). Similarly, PE
teachers and STEM teachers demonstrated a difference (W = 3.66, p = 0.072); likewise, PE
teachers and tutors/assistants showed a significant difference (W = 3.69, p = 0.068).

As for the mean values of behavioral intention to use, teachers of humanities and PE
teachers exhibited a considerable difference (W =-3.44, p = 0.11), alongside teachers of
languages and PE teachers (W = -4.54, p = 0.012). Similarly, PE teachers and STEM teachers
demonstrated a difference (W =4.07, p = 0.032); likewise, PE teachers and tutors/assistants

showed a significant difference (W = 3.58, p = 0.084).
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Table 8
ANOVA Across Subject Groups

Kruskal-Wallis

1 df p e
Subjective norm 6.34 4 0.175 0.06
Computer self-efficacy 2.38 4 0.667 0.02
Facilitating conditions 4.36 4 0.359 0.04
Perceived ease of use 9.89 4 0.042 0.10
Perceived usefulness 6.25 4 0.181 0.06
Attitude toward technology 11.24 4 0.024 0.11
Behavioral intention to use 13.36 4 0.010 0.13

4.3 Teachers’ Profiles Based on Attitudes Toward Artificial Intelligence in Education
Table 9 provides the LPA model estimates and class comparisons for the one- to four-
profile model solutions tested in this study. The two-profile model with varying variances and
varying covariances (Model 6) demonstrated the best fit according to the AIC, BIC, and
entropy, and the BLRT test. Thus, the two-profile model with varying variances and varying

covariances was considered optimal and selected in this study (i.e., model 6, class 2).
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Table 9
Latent Profile Models and Class Comparisons
Model Class AIC BIC Entropy BLRT p

1 1 2331.18 2367.80 1.00

1 2 2054.19 2111.72 0.90 0.01

1 3 1913.77 1992.22 0.90 0.01

1 4 1855.04 1954.41 0.90 0.01

2 1 2331.18 2367.80 1.00

2 2 2035.70 2111.54 0.93 0.01

2 3 1880.73 1995.79 0.93 0.01

2 4 1838.60 1992.89 0.94 0.01

3 1 1735.58 1827.11 1.00

3 2 1724.43 1836.88 0.85 0.05

3 3 1706.75 1840.12 0.91 0.01

3 4 1745.45 1899.74 0.84 0.75

6 1 1735.58 1827.11 1.00

6 2 1650.50 1836.17 0.87 0.01

6 3 1695.60 1975.41 0.91 1.00

6 4 1712.67 2086.63 0.94 0.95

Note. AIC = Akaike Information Criteria, BIC = Bayesian information Criteria; BLRT =

bootstrapped

likelihood ratio test.

Figure 2 presents the latent profile solution consisting of two classes (i.e., profiles):

Class 1, labeled Positive attitude toward AIEd (n = 44; 43.6%) and Class 2, labeled Moderate

attitude toward AIEd (n = 57; 56.4%). Means and standard deviation values of scores in Class

1 were characterized by higher levels of subjective norms, computer self-efficacy, facilitating

conditions, perceived ease of use, perceived usefulness, attitude toward technology and

behavioral intention to use. It must be noted, too, that the differences between the two classes

were particularly highlighted in the domains of subjective norms, computer self-efficacy,
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attitude toward technology and behavioral intention to use, whereas the values of scores in

Class 2 were characterized by lower levels across corresponding domains.

Figure 2

Teachers’ Latent Profiles on Attitudes Toward Artificial Intelligence
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Caption. Two distinctive profiles of teachers’ attitudes toward artificial intelligence in

education: Class 1 = Positive attitude (43.6%), higher, more positive values across all

domains; Class 2 = Moderate attitude (56.4%), relatively lower values across all domains.

4.4 Relationship Between the Attitude Profiles and Socio-demographic Characteristics

Table 10 presents the binomial logistic regression for predicting latent profiles. The

binomial logistic approach was selected because there were two classes in the latent profile

analysis. The positive attitude class (Class 1) was designated as the reference level and was

compared against the other, moderate attitude class (Class 2). The results indicated that the
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teachers in moderate attitude class (those with moderate attitude toward AIEd compared to
positive attitude class, were more likely to be from languages and PE subject groups. Table

10

Socio-demographic Characteristics Associated With Latent Class Membership

Model Coefficients - Membership M6C2

95%
Confidence
Interval
Predictor Estimate Lower Upper  SE Z Odds
ratio

Intercept -0.81 179 0.17 0.50 1.62 0.104 0.44
1. Gender:

Male — Female -0.20 | 14 0.74 0.48 0.42 0.676  0.82
3. Subject:

Languages - 1.30 0.16 243 058 224 0.025 3.66

Humanities

Physical education -

(PE) — Humanities 2.03 0.30 4.36 1.19 1.71 0.088 7.63

STEM — Humanities 0.10 0 97_ 1.17 0.55 0.18 0.853 1.11

Tutor/Assistant — -

Humanities 1.22 0.47 291 0.86 1.42 0.157 3.39
2. Age:

30+ —18-30 0.35 0 71_ 1.41 0.54 0.65 0.516 1.42
4. Teaching experience:

5+ years — 0-5 years 0.68 0 4?: 1.79 0.57 1.20  0.229 1.97

Note. Estimates represent the log odds of "Membership M6C2 = 2" vs. "Membership M6C2
=1"



TEACHERS’ ATTITUDES TOWARD ARTIFICIAL INTELLIGENCE 34

5. Discussion

The present study aimed to explore the attitudes of teachers in private schools in
Kazakhstan toward AIEd and investigate the relationships between the attitudes and various

factors, such as age, gender, teaching experience, subject group taught and others.

This chapter consists of five sections: the first one discusses overall teachers’ attitudes
toward artificial intelligence in education, while the second one explores the differences in
these attitudes across socio-demographic factors. The chapter then continues with teachers’
latent profiles on attitudes and corresponding relationships with aforementioned factors,

followed by a conclusion.

5.1 Teachers’ Attitudes Toward Artificial Intelligence in Education

The findings revealed that, in general, teachers demonstrate a neutral-to-positive
attitude toward AIEd, which aligns with the position taken by French teachers, who did not
view Al as a threat to their work, but rather view it as something that is less time consuming
for the given workload input (Cojean et al., 2023). While some pre-service teachers may
experience Al anxiety (AIA), but nonetheless demonstrate moderate attitude toward AIEd
(Eyiip & Kayhan, 2023), the current study finds teachers attitude to be neutral-to-positive.
This contrast between pre-service and active-duty teachers’ attitudes can be explained by
active-duty teachers’ capacity building in the field, utilizing some Al tools in actual practice
and the fact that most studies have focused on active-duty teachers. Overall, the teachers
show a neutral-to-positive attitude toward AIEd (RQ1), as such domain as facilitating
conditions having the highest mean score, while subjective norms and computer self-efficacy
having the lowest mean scores. This overall position aligns with the position of teaches in the

USA (OECD, 2023).

5.2 Differences in Attitudes Across Socio-demographic Factors
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The findings also demonstrated that male teachers are more likely to experience
higher levels of subjective norms and have more facilitating conditions to use Al at work.
This aligns with previous studies’ findings: female teachers often demonstrate higher levels
of AIA (Zhang et al., 2023), which shapes their more moderate attitude toward AIEd.
Explanations for such differences often include less exposure to STEM by females, females’
tendency for risk aversion and gender stereotyping (Zhang et al., 2023). As for the age
groups, the current study yielded results that go along with previous studies about teachers’
age and their computer self-efficacy, including Al self-efficacy. The study’s findings indicate
that younger teachers (less than 30 years old) tend to have better computer skills and utilize
facilitating conditions better to implement Al. This agrees with the confirmed hypothesis that
younger teachers are more competent when it comes to computer use (Sabi¢ et al., 2021). The
study’s findings about teaching experience are tied closely to age: less experienced teachers
(less than five years of teaching experience) demonstrated more positive attitude toward Al
through such domains as perceived ease of use (tied to computer self-efficacy), perceived
usefulness, attitude toward technology and behavioral intention to use. This contrasts the
findings by Darayseh (2023), who found that such domains as gender and teaching
experience do not produce statistically significant differences in behavioral intention to use
Al. An important note that needs to be addressed in this contrast is that Darayseh refers to
behavioral intention to use, which is only one of multiple domains of the output variables that
describe a teacher’s attitude toward AIEd. For the subject group taught, PE teachers
demonstrated statistically significant differences in attitudes: their mean values for perceived
ease of use, attitude toward technology and behavioral intention to use contrasted those of
other teaching disciplines. Some scholars state that PE teachers’ lack of competence and
incomplete training may offer an explanation to their reserved attitude toward ICT (Koh et

al., 2021), which offers a possible explanation as to why their attitudes toward AIEd were
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different from those of teachers of other subject groups. In general, individual and

professional factors vary differently in their influence on teachers’ attitudes toward AIEd

(RQ2).

5.3 Teachers’ Latent Profiles on Attitudes Toward Artificial Intelligence

The study demonstrated the existence of two latent profiles of teachers: those with
positive attitude toward Al and those with moderate attitude. Previous studies on teachers’
attitudes that included latent profile analyses focused predominantly on teachers’ attitudes
toward ICT in general. Even though a direct comparison between Al and ICT is unlikely as
Al constitutes a part of ICT competencies, some contrast between LPA classes might reveal
interesting insights into how teachers’ attitudes are different toward AIEd. Lee (2023) divides
teachers into three classes: ‘minimal users’, ‘moderate users’, and ‘versatile users’, whereas
the current study divides teachers only in two classes (positive and moderate attitudes). In
this study, Thurm (2018) uses an LPA to find four classes of teachers attitudes toward
technology: ‘positive beliefs—frequent users’, ‘positive beliefs—infrequent users’, ‘negative
beliefs—infrequent users’, and ‘negative beliefs—frequent users’. Even though the focus of his
research was on teachers’ frequency of use, this model practically demonstrates that teachers
are either positive or negative about technology in their practice, whereas the current study
describes teachers attitudes rather as positive or moderate. Overall, teachers can be classified

into two classes according to their attitudes toward AIEd positive and moderate (RQ3).

5.4 Relationship Between the Profiles and Socio-demographic Factors

The results of the logistic regression revealed that the teachers in moderate attitude
class (those with moderate attitude toward AIEd compared to positive attitude class, were
more likely to be from languages and PE subject groups. This can be potentially explained by

an overview of the works of scientists and the subsequent notion that PE teachers often do not



TEACHERS’ ATTITUDES TOWARD ARTIFICIAL INTELLIGENCE 37

have enough competencies and do not undergo enough proper professional training to use
ICT and Al in teaching (Koh et al., 2021). According to the study by Eyiip and Kayhan
(2023Db), pre-service language teachers in Turkey have moderate (both positive and negative)
position toward Al. The researchers further state that teachers’ moderately positive attitudes
may further be influenced by capacity building. Altogether, both language and PE teachers’
reservations about AIEd might be explained by relatively low awareness and the need for
proper training on the matter of AI’s use in education. On the whole, the aforementioned
classes (positive and moderate attitudes toward Al) differ predominantly across subject group

taught: teachers of languages and PE tend to have a more reserved position toward Al (RQ4).

5.5 Conclusion

Overall, teachers in Kazakhstan hold a neutral-to-positive attitude toward artificial
intelligence, which mostly aligns with the views of the colleagues from other countries. It
must be mentioned that teachers’ positions are most pronounced when viewed from
facilitating conditions domain (highest mean score), while subjective norms and computer
self-efficacy are in the lower parts of the spectrum — all of the three lie within the external
variables portion of the TAM, whereas TAM core domains (perceived ease of use, perceived
usefulness, attitude toward technology and behavioral intention to use) also demonstrate
relatively high mean scores, indicating a generally positive attitude toward Al. As for the
factors, both individual and professional factors differ in their influence on attitude toward
AIEd. Next, there are two latent profiles of teachers with respect to their attitudes toward
AIEd: positive and neutral. Additionally, these classes differ mostly across the subject group

taught component.
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6. Conclusion

6.1 Introduction

This chapter will present final conclusions of the study, implications for theory and
practice, and limitations and future research recommendations. The current study aimed to
explore the attitudes of teachers from private schools in Kazakhstan toward AIEd and
investigate the relationships between the attitudes and various external factors, such as age,

gender, teaching experience, subject group taught and core and output factors.

This chapter consists of several parts. Firstly, the implications for policy makers,
teachers and school administrators will be provided. Secondly, limitations of the study will be
investigated, and suggestions for future research will be given. Next, the chapter will be

sealed with final remarks.

6.2 Summary of key Findings

On the whole, teachers in Kazakhstan have a neutral-to-positive attitude toward AIEd
with some significant differences across gender, age, subject group taught and teaching
experience. There are two latent profiles: positive and neutral, which are mostly predefined
by the subject group taught: teachers of PE and languages exhibit a generally more reserved

position toward AIEd.

6.3 Implications for Educational Practice

Having considered the findings and associated insights from this study, one can make

certain recommendations for policy makers, teachers and the school administrators.

While certain countries have adopted Al use policies (some even have gone as far as
to adopt an Al use policy in education and even created the ministry of Al), Kazakhstan has

not declared a clear position on Al. Educational institutions have to resort to global best
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practices and come up with their own policies that are often difficult to follow or lack clear
cohesiveness. As the findings of this study indicate, teachers’ attitudes often translate into the
actual use if they are provided with proper training on technology use. However, before
educational institutions, and schools in particular, can embark on this journey of professional
development in the era of Al, a nationwide policy on Al use must be developed to address

concerns related to data privacy and Al ethics (UNESCO, 2021).

In order for teachers to embrace the ethical and efficient use of technology for the
benefit of students, a comprehensive training program must be developed that takes into
account not just language of instruction (as it is done within the framework of multilingual
education), but also socio-demographic and professional data, such as the age and subject
taught by the teachers. Potential professional development sessions on Al use in education
should include differentiation scaffolding for teachers of different subjects, as some might be
more receptive to the new technology due to variety and complexity of both core factors
(subjective norms, computer self-efficacy, and facilitating conditions) and output factors
(perceived ease of use, perceived usefulness, attitude toward technology and behavioral

intention to use).

While the output factors are usually individual and are unique to most teachers, the
core factors can help school administrator shape better professional learning communities
within their schools to facilitate a smooth Al adaptation. Understanding how teachers’
subjective norms affect their position on Al use, school administrators can design better
professional development sessions, which offers benefits from both leadership and corporate
perspectives. Providing teachers with conditions necessary to help them develop computer
self-efficacy and Al self-efficacy may act as a powerful instrument in the hands of caring and

modern school leader.
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6.4 Limitations and Future Research Recommendations

One limitation of the current study is that it included teachers only from private
schools in Kazakhstan. Private schools in Kazakhstan are a minority, meaning that the
attitudes of the majority of teachers in Kazakhstan have been left out of this research. In
addition, private schools usually operate on an independent budget, which usually means that
they are more likely to hire more competent teachers (subjective norms, computer self-
efficacy) and/or facilitate better, up-to-date professional development for their teachers.
Private schools are also usually better equipped, which may also shape a different attitude

toward Al and ICT in general (facilitating conditions).

Another possible limitation of this study is that not all teachers have a common
understanding of Al and how it can be used in education. For some teachers, it is yet another
buzzword that they perceive as something foreign and fleeting. Thus, they may not be
inclined to study it further, not to mention to understand how to use it in their practice. This is
where the issue of English language comes into play. Since most of Al tools are in English, it
is English-speaking teachers who are most likely to adopt the new tools. This limitation of the
study is linked to the previous one as most teachers in private schools are more likely to have
higher levels of English proficiency compared to the teachers in mainstream schools in

Kazakhstan.

One limitation of the study had to do with the fact that Al is a rapidly evolving
phenomenon in today’s world, potentially leading to a scenario where participants’ opinions
may have changed greatly, rendering this snapshot obsolete. Over the course of this study,
dozes, if not hundreds, of new Al-driven educational technology solutions have emerged,
along with tutorials, media materials and policies in certain countries, which may have played

a significant role in reshaping teachers’ attitudes toward AIEd.
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Relatively small sample size and non-probabilistic nature of this study may limit the

generalization of the findings and may thus act as yet another limitation.

Taking into account these limitations and the findings of this study, future studies in
Kazakhstan should involve teachers from various school across the nation to better
understand how the type of school plays into shaping teachers’ attitudes and opinions. A
study on Al policies will be extremely useful as it will help educators and policy makers
build a common language when it comes to AIEd. Such research will allow educators to see
both advantages and disadvantages of Al use under different scenarios and within different
educational challenges, greatly expanding the current use cases of the technology. Finally,
more research needs to be done in the field of professional development to bring about the
previously mentioned capacity building among all involved stakeholders. Studying best
global practices on teaching training, learning opportunities and practice exchange will

facilitate a comprehensive understanding and better use of AIEd.

6.5 Concluding Remarks

Considering the findings of this study, it is necessary to study global best practices on Al
use in the field of education to create not only effective policies, but to promote professional
development of teachers, leading to ethical and effective use of Al for both teaching and

learning.
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Appendices

»
%

Teachers’ Attitudes Toward Artificial Intelligence in Education in Kazakhstan
Appendix A — Declaration of the Use of Generative Al

I hereby declare that I have read and understood NUGSE’s policy concerning appropriate use
of Al and composed this work independently (please check one):

L1 with the use of artificial intelligence tools, or
without the use of artificial intelligence tools.

(If you have used Al tools as defined in the GSE policy document, please complete the rest of
this form.)

During the preparation of this thesis/examination, I used [NAME of
TOOL] to [REASONT*.

I also declare that I

[l am aware of the capabilities and limitations of Al tool(s),

L1 have verified that the content generated by Al systems and adopted by me is factually
correct,

L1 am aware that as the author of this thesis I bear full responsibility for the statements and
assertions made in it,

L1 have submitted complete and accurate information about my use of Al tools in this work,
and

L] acknowledge that there may be disciplinary consequences if I have not followed NUGSE’s
guidelines regarding Al appropriate use.

Sh BawD

Name: Baurzhan Shaikhin Signature:
Date: 20.04.24

4 Examples of REASON: brainstorm ideas / find or select sources on a topic / paraphrase / structure and organize the written text / edit the
text for clarity and grammar / ask for tips to improve coherence / cite and reference sources
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Appendix B

Site Access Request Letter (English)

[Date: 24.11.2023]
Teachers’ attitudes toward artificial intelligence in education
Dear School Administrator,

My name is Baurzhan Shaikhin. I am a MSc Educational Leadership master’s student
at Nazarbayev University and I am conducting a study to explore teachers’ attitudes
toward Al in education in Astana, Kazakhstan. Also, it will investigate the relationship
between attitudes and various factors, such as age, gender, teaching experience, subject
group taught, subjective norms, computer self-efficacy, and facilitating conditions.

In this research project, I am requesting permission to access your school to data from

teachers at your institution. More specifically, we would like teachers at your school to
complete a brief survey questionnaire to explore teachers’ attitudes toward using Al in
education.

Nazarbayev University requires that we obtain written consent from you, giving your

approval for us to conduct this research at your institution. If you grant permission for
us to proceed with this research, we would ask you to share a brief questionnaire with
the teachers of your institution.

This research has been approved by the GSE Institutional Research Ethics Committee
Sub-Committee Committee.

What you need to know about the research process?

e The name of your university will not appear in any report produced within this
project.

o Participation in this study is strictly voluntary.

o Participants can change their mind and choose not to participate in the research
at any time.

o Ifa participants decides to withdraw from the study any information a person
has contributed will be deleted, up until the project has been published.

e The contribution of participants will be strictly confidential.

o The data will not be supplied to any other person outside of the research team.

e The data from this project will be stored securely at password protected
computers, and/or locked cabinet at Nazarbayev University.

o The data will be stored for a minimum period of 3 years, after which it will be
destroyed.

If you would like more information, please contact Daniel Hernandez-Torrano
(Supervisor) on +77172709359 or by email: daniel.torrano@nu.edu.kz.

51


mailto:daniel.torrano@nu.edu.kz

TEACHERS’ ATTITUDES TOWARD ARTIFICIAL INTELLIGENCE 52

When you have had time to read this information sheet, please sign the consent below
and email it back to me if you are willing to allow us to conduct this research in your

institution. Please indicate who we should contact for all future communication about
this research project.

Yours sincerely,

Baurzhan Shaikhin

Site access consent:

L

[name of the Principal], Principal of

[name of the school],

grant permission to Baurzhan Shaikhin to conduct the study on mental health and help-
seeking behaviors of university students in Kazakhstan under the conditions indicated

in this information sheet.

Signature: Date:

Contact details of the responsible person for all communication about this research

project:

Name:

Position:

Phone number:

Email:




TEACHERS’ ATTITUDES TOWARD ARTIFICIAL INTELLIGENCE 53

Appendix C

Site Access Request Letter (Kazakh)

[Kyni: 24.11.2023]
Myranimaepais Oinim Oepyneri xkacanabl nHTe/uiekTKe (JKW) Ke3kapacTapbl
Kyp™meTTi MekTen oKimIIiiiri,

Mewnin ateiM Baysip:xan Hlaiixun. Men HazapOaeB YHuepcuretinne 0inim 6epy
KeIOacbLIbIFbI OoiibIHIIA MarucTparypanblH (GSE) MarucTpanThIMBIH KoHE ACTaHAIaFbl,
Kazakcranaarsl 611im Oepyaeri XKW-ke MmyramimMaepIiH Ko3KapachklH 3epTTEy MaKcaThIHIa
3epTTey KYprisim xatbipMbiH. CoHali-aK, jKac, XKBIHBIC, EJarOTUKANIBIK TOXKipuoe,
OKBITBUIATHIH MIOHJIIK TOII, CYOBEKTUBTI HOpMasap, KOMIBIOTEPAIH ©31HAIK THIMALIITT XKoHE
KEHUICTETIH XKaFaaiaap CHUAKTHI K@3KapacTap MEH opTypii (hakTopiap apachbiHIAFbl
OalIaHbICTHI 3ePTTEUTIH OOabI.

Ocpl 3epTTey K00aChIHa MEH Ci3/11H MEKTeO1HI3/1eTT MyFalliMICPAiH JepeKTepiHe KO
KETKI3yre pyKcar cypaiiMbIH. HakTeIpak aifTKaHaa, Ci3iH MEKTeOIHI3AIH MyFaliMaepi
MmyraniMaepain 6inim 6epyae KHM-1i KongaHyFa AereH Ko3KapachlH 3epTTey YIIiH KbICKalla
cayaJlHaMaHbI TOJITBIPFaHBIH KalTalMBbI3.

Hazap6aeB YHuBepcuteTi OyJ1 3epTTeyi Ci3AiH MEKEMEHI3/Ie KYprizyre pykcar oepe
OTBIPBIIL, Ci3/IeH jka3z0alia KeiciM amybIMBI3/IbI Tasan ereai. Erep ci3 6i3re ockl 3epTTey i
KaIIFaCTBIPyFa pyKcaT OE€pCeHi3, Ci3/IeH MEKEMEHI3/I1H OKBITYIIbIIAPIMEH KbICKAIIIA
cayaJHaMaHbI 0eJIiCyiHi3/1i CypaiiMBbI3.

byn 3eprreyni GSE MHCTUTYTTHIK 3€pTTEY ITHKACHI KOMUTETIHIH KOCATKbl KOMHUTETI
MaKyJI1aIbl.

3epTTey npotieci Typaibl He 011y Kepek?

* Ci3ziH MeKTeOIHI3IiH aThl OCHI 5k00a asChIH/IA JKacallFaH emoip ecenrte KopceTiIMen/Ii.
* By 3epTTeyre KaThICy epiKTi.

* Katpicymibiiap ©3 oifbIH ©3repTil, Ke3 KeNTeH YaKbITTa 3epTTeyre KaThIcTay (bl TaHIai
ayafpl.

* Karpicymisiap 3epTreyieH 6ac TapTyabl mIelice, xo0a KapusUlaHFaHFa AeiH aJaM KOCKaH
Ke3 KeJIT'eH aKnapaT KOUbLIa/Ibl.

* KaTeicymbiap/piH KOCKaH yileci KaTtaH Type Kymust 0onabl.

* JlepexTep 3epTTey TOOBIHAH THIC K€3 KEeJITeH 0acka agamra OepiaMeii.

* Byt xx00aHbIH JepekTepi Kynus co30eH KOpFajFaH KOMIIBIOTEpIIepAe KoHe/HeMece
HazapOaeB YHuBepcuTeTIHACTI KYJIBINTAIFaH MKaTa Kayirnci3 cakTraiabl.

* JlepexTep keM AereHze 3 KbUI CaKTaIalbl, COMaH KSHiH KOMBLIAIBI.

Kocsimina aknapaT anFbIHbI3 Kence, [[pauen DpHannec-Toppanora (XKerekri)
+77172709359 nemece daniel.torrano@nu.edu.kz 37eKTPOHIBIK MOIITACH APKBLIBI
xa0apachIHbI3.



TEACHERS’ ATTITUDES TOWARD ARTIFICIAL INTELLIGENCE 54

Ocpl akmapat maparbiH OKyFa YaKbITBIHBI3 OOJIFaH Ke3/1e, TOMEH/IET] KeTiciMre KOl KOUBI,
OCHI 3epTTEY/Ii 63 MEKEMEHI3/Ie XKYPTi3yre pyKcaT OepriHi3 Kejce, OHbI MaFaH dJIEKTPOHIBIK
MOIITA apKBUIBI XKi0epiHi3. Ockl 3epTTey k00achl Typasbl Ooamakra xabapiay YIIiH KiMre
xabapiacy KepeKTiriH KepceTiHi3.

Cizre mbIH OepinreH,

baysipxan [laiixu
MekTernke Kipyre pykcar:

MeH,

[IMpEeKTOPIbIH aThI-XKOHI |,
[MeKkTenTiH aTaysl| tupekTopsbl, baysipxkan LllalixuHre ochl aKmapaTThIK MapaKTa
KOpPCETUITeH MIapTTapia MyFalimMaepaiH 0iimM Oepyaeri )kacaH bl HHTEIUICKTKE JeTeH
KO3Kapachl TypaJbl 3epTTey KYprizyre pykcar 6epeMiH.

Komnsr: Kyni:

Ocpl 3epTTey k00achl Typasbl OapIbIK Xabapay YIIiH jKayanThl TYJIFaHbIH OalIaHbIc
JepeKTepi:

ATBI-KOHI:

Jlaya3bImbl:

Tenedon HeMipi:

DNEeKTPOHABIK MOLITA!
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Appendix D

Site Access Request Letter (Russian)

[Hdara: 24.11.2023 r.]
OTHomeHue yuuTenelt K HicKyccTBeHHOMY HHTeekTy (M) B oOpazoBanuu
YBakaeMblil aJMUHUCTPATOP LIKOJIBI,

Memns 30ByT baypxkan [lalixuH. 5 ydych Ha MarucTparype o HarpasJIeHUIO «JIugepcTBo B
obpaszoBannn» Hazap6aeB YHHBepcUTETa M TPOBOXKY UCCIICAOBAHUE C IIETBI0 U3YyYUTh
otHomenue yuureneit k UM B obpazoBanuu B Actane, Kazaxcran. Kpome toro, s Oymy
HCCIIEIOBATh B3aMMOCBSI3b MKy OTHOLICHUAMH M Pa3IMYHBIMH (PaKTOpaMu, TAKUMH Kak
BO3PACT, 10JI, OIBIT MPENOaBaHus, MpenogaBaeMas IpeAMeTHas rpymna, CyObeKTUBHBIC
HOPMBI, KOMITBIOTEPHAs! CAMOI0CTaTOYHOCTh U CLIOCOOCTBYIOIIHE YCIOBHS.

B »TOM HccenoBaTenbcKOM MPOEKTE S 3aNpalliBal0 Pa3pelieHre Ha JOCTYI BalleH MIKOJIbI
K JJAHHBIM yUYHUTeJeH Ballero yupexaeHus. B uacTHOCTH, MBI XOTeH Obl, YTOOBI YUUTEIS
BaIlleH IIKOJIBI 3aMOJTHWIM KPATKYI0 aHKETY, YTOOBI U3yUYUTh OTHOIIEHUE YUUTENIEH K
ucnonb3oBanuio MU B oOpazoBanum.

HazapGaeB YHuBepcutet TpeOyeT, YTOObI MBI MOJIYYMIH OT BaC MUCbMEHHOE COTJIacue,
Jarollee corjacue Ha MPOBEACHUE TAHHOTO HCCIeI0OBaHUS B BallleM YUpexKIeHUH. Ecu BbI
JaTuTe HaM pa3pelieHne IpoI0JKHUTh 3TO UCCIEI0BAHNE, MBI ITOTIPOCUM Bac MOJICIUTHCS
KpaTKOW aHKeTOH ¢ mpenoaBaTesiMH BalIero yueOHOTO 3aBe/ICHHS.

Jto uccnenoBanue 66u10 og00penHo [lonkomuteToM KomuTeTa 1o 3tuke
MHCTUTYLIMOHANBHBIX UccienoBannii GSE.

UTo Hy»HO 3HATh O MPOLIECCE UCCIIETOBAHMS?

» Ha3zpanue Bamieil mkosnsl He OyaeT purypupoBars HU B OJTHOM OTYETE, IIOATOTOBIEHHOM B
paMKax 3TOTo MPOEKTa.

* YyacTue B 3TOM HCCIIeIOBAaHUU CTPOTO JOOPOBOJIBHOE.

* YY4acTHUKHU MOTYT NEpeayMaTh U OTKA3aThCs OT YYacTUs B MCCIIEJOBAHUH B JII000E BpeMsl.
* Eciin y9acTHUK pelmT BBIATH U3 UCCIIEOBAHUS, JI00ast peJoCTaBIeHHas UM HHPOpMaLus
Oyzer ynaneHa 0 TeX Mop, OKa MPOEKT He OyAeT oImyOIMKOBaH.

* Bxuiag y9acTHUKOB OyA€T CTPOro KOH(PHICHIIMATIHHBIM.

* Jlannbie He OyIyT IPEIOCTABIATHCS HUKOMY, KPOME MCCIIE0BATENbCKOM TPYIIIHI.

* JlaHHBIE ATOTO MPOEKTa OYAYT HAZECKHO XPAHUTHCS HA KOMIBIOTEPaX, 3aIlUIIEHHBIX
napoJieM, U/ 3aneproMm kabunere B Hazap6aeB YHuBepcurere.

* JlanHple OyAyT XpaHUTHCSI MUHUMYM 3 TO/1a, TIOCJIE Yero OyAyT YHHUTOXKEHBI.

Ecnu Bam Hy’kHa JToTIoJIHUTENbHAs HH(pOpMaIHs, CBsSLKUTECH ¢ JlaHuanem DpHaHaec-
Toppano (pykoBoautenem) mo tenedony +77172709359 unu 1o 31€KTPOHHON MOYTE:
daniel.torrano@nu.edu.kz.
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Korpna y Bac Oyaer Bpemst Ipo4YnuTaTh 3TOT MHPOPMALIMOHHBIN JIUCT, MOJMHUIINTE COTIacue
HIDKE U OTIIPABbTE €r0 MHE 110 3JIEKTPOHHOMU I10YTE, €CIIU BBl TOTOBBI pa3pelIUTh HAM
IIPOBECTH 3TO UCCIIEAOBAHUE B BalleM yupexacHuu. [loxkanyiicra, ykaxxure, K KOMy HaM
clieyeT odpamaTbes Ui AajJbHEeUIero oOeHns Mo OBOIY 3TOT0 UCCIEI0BATEIBCKOTO
IIPOCKTA.

Hckpenne Bam,

baypsxan laiixun

Cornacue Ha JOCTYII B IIKOJY:

A,

[MMs AMpeKTopa], IUPEKTOP

[Ha3BaHUE LIKOJbI|, 110
paspemenue baypxxany IllaiixuHy Ha IPOBEIEHKUE UCCIEAOBAHUS 10 OTHOLICHUIO yUUTEIEH
K UCKYCCTBEHHOMY MHTEJUIEKTY B 00pa30BaHUU HA yCIIOBUAX, YKA3aHHBIX B HACTOSILEM
MH(POPMALIMOHHOM JIHCTE .

Jlata moanucanus:

KoHTakTHBIC TaHHBIE OTBETCTBEHHOTO JIMIIA 32 BCIO HH(MOPMAIIHIO0 00 STOM
HCCIIEI0BATENBCKOM IIPOEKTE:

Nms:

Tlo3uius:

Howmep Tenedona:

DneKTpOHHAas NoyYTa:
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Appendix E

INFORMED CONSENT FORM
(for teacher participants)
Teachers’ Attitudes Toward Artificial Intelligence in Education

DESCRIPTION:

You are invited to take part in a study on teachers’ attitudes toward artificial intelligence in
education. Your participation in this survey will help to better understand current teachers’
attitudes toward artificial intelligence in education and contribute to the existing knowledge on
factors affecting these attitudes. You will be asked to fill in a questionnaire about your
attitudes toward artificial intelligence. Your anonymity will be protected since your real name
or any information that would identify you as a participant will not be collected nor used in
any research report derived from this study. Moreover, during the analysis process, only the
supervisor and the researcher will have access to the data.

TIME INVOLVEMENT: Your participation will take approximately 10-15 minutes.

RISKS AND BENEFITS:

There are minimal risks to your personal and professional life from participating in this study.
No research report derived from the analysis will include your name, e-mail address or IP
address. The coding scheme that will be used to replace the participants' actual names will only
be known by the researcher. All the data gathered for this study will be kept on the researcher's
password-protected personal computer. A possible benefit is the opportunity to reflect on
teaching practices through participation in the study. Participating in this survey will allow you
to analyze your teaching practice, and perhaps will help you to further reveal your potential as
a teacher, especially in the domain of appropriate artificial intelligence integration in teaching
and learning. Participation in the study does not provide any rewards. Your decision whether
to participate or not in this study will not affect your work in school.

PARTICIPANT’S RIGHTS:
Please be aware that your decision to engage in this project after reading this form is
voluntary, and that you have the right to withdraw your consent.

The findings of this research project may be presented at conferences for professionals or
scientists or documented in scholarly publications.

CONTACT INFORMATION:

Questions: If you have any questions, concerns or complaints about this research, its
procedures, risks and benefits, contact the Master’s Thesis Supervisor
daniel.torrano@nu.edu.kz.

Independent Contact: If you are not satisfied with how this study is being conducted, or

if you have any concerns, complaints, or general questions about the research or your rights as
a

participant, please contact the NUGSE Research Committee at
gse_researchcommittee(@nu.edu.kz
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Please choose the option below to participate or withdraw from the study.

I have read and understood the above consent form. I certify that [ am 18
years old or older and, by clicking the next button to enter the survey, I
indicate my willingness to voluntarily take part in the study.

[ ] (route to

survey page)

I do not wish to participate in this study.

[ ] (route to
final page)

58
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Appendix F

INFORMED CONSENT FORM (Kazakh)
(for teacher participants)
Teachers’ Attitudes Toward Artificial Intelligence in Education

AKITAPATTBI KEJIICIM ®OPMACHI
(MyFaiM KaTbICyIIbUIAPhI YIIIiH)
Myranimzaepain 6is1iM O6epyeri jkacaH/1bl UHTEIUIEKTKE KO3Kapachl

CUITATTAMACBI: Cizpepni 6imim  Oepyzeri jkacaHAbl HHTEIUIEKTKE MyFaliMIEpaiH
KOe3KapachlH 3epTTeyre KaThicyFa mIakpipaMbi3. Ci3iH OCHl cayajqHaMara KaTbICYBIHBI3
MyFaniMaepAiH Oimim  Oepyaeri »kacaHAbl HWHTEIUIEKTKE KaTbICThl Ka3ipri Ke3KapachlH
KAKCBIPAK TYCIHYre KOMEKTECe/l JKOHEe OChl Ke3KapacTapra acep eTeTiH (pakropiap Typaibl
6ap Oimimre biknan ereni. Ci3feH acaHIbl WHTEIUIEKT Typajbl KO3KapacTapbIHBI3 Typallbl
cayaJlHaMaHbl TONTHIPY cypanansl. Ci3fiH KYNUSIbUIBIFBIHBI3 KOpFajalbl, OHUTKEHI Ci3IiH
HaKThl aTHIHBI3 HEMEHE 0acKa Ci3/li aHBIKTAWTBIH aKmapaT OChl 3€pPTTEYJCH ajJblHFaH emoip
3epTTey ecebinne maiinananpuiMaiinel. COHBIMEH Kartap, Tanjgay OapbIChIHIA JepeKTepre TeK
’KETEKIII1 MEH 3epTTEYIIi FaHa KOJI )KETKi3e ajaJbl.

YAKBITTBI K¥PV: Cizaig karbicyblHbI3 mamaMeH 10-15 MUHYTTHI anabl.

TOVEKEJJIEP MEH TIAWJIA: Byn 3eprreyre KaThiCyJaH Ci3JiH JKeKe JOHE KoCiOu
eMipiHi3re MEWIIiHIIe a3 BIKMAN eTe/dl. Tannay HOTHKECIHE allblHFaH embip 3epTTey ecedinme
CI3IIIH aTBIHBI3, €-MIIII MeKeHX albIHbI3, [P MekeHxkalbiHbI3 OonMaiinbel. Kateicymibiapasia
HaKThl €CIMJIEPiH aybICTHIPY YIIIH KOJJAHBUIATHIH KOATAY CXEMAaChIH 3€pTTEYIli FaHa Oineni.
Ocbl 3epTTey YUIIH JXUHAJIFaH OapiblK JOEpeKTep 3epTTEYyLIiHIH KYIusce30eH KOpraiFaH
nepbec KOMIbIOTEpiHAE cakraiajbl. bIKTUManm apTHIKIIBUIBIK — 3€pTTEyre KaTbICy apKbLIbI
OKBITY ToXipubeci Typaisl Oiilay MYMKIHZAIN.. bByn cayanHamara Katbicy —Ci3fiH
MEeIaroruKaiblK TOKIPUOEHI3 Typanbl Talfay jkacayFa MYMKIHIIK Oepeii oHE MyFaliMm
peTiHae Ci3iH QJIeyeTiHI3MI aHBIKTayFa KeMEeKTeceli, acipece >KacaHIbl MHTEIUICKTTIH OKY
NpOIECiHEe COMKEC WHTETpalusIchl calachblHAa. 3epTTeyre KaThICy eIIKaHAal ChIfaKbl
Oepmeiini. by 3eprreyre Katbicy-KaTbiCliay Typasibl HICHIIMIHI3 Ci3/iH >KYMBICBIHBI3FA 9cep
eTIenIi.

KATBICYUIBIHBIH K¥KBIKTAPBI: Ochl yiriHi OKbIFaHHAH KEHiH OCBI )00aFa KaThICY
TypaJIbl HICIIIMiHI3 epiKTi EKEeHIH KoHE KeJICIMiHI3/11 KalTaphIll alyFa KYKbIFBIHBI3 Oap eKeHiH
€CKepiHi3.

byn 3eprrey KoOachlHBIH HOTIDKENEpl MaMaHAapFa HEMece FalbIMJapra apHajFaH
KOH(epeHIHsIap/a YChIHBUTYBI HEMeCEe FhUIBIMU OaChUTBIMIApAa KY)KaTTaTybl MYMKIH.

BAMJIAHBIC AKIIAPATHI:

Cypaxkrap: Erep ci3ae ocel 3epTTeyre KaTbICThI CYPaKTapBbIHbI3, allaHAayIIBUIBIFBIHEI3 HEMECE
[IaFBIMIAPBIHEI3 00JICa, OHBIH MPOIleaypaIap, TOyeKeIaep MEH apThIKIIBUIBIKTAp OOMBIHIIIA
MarucTpIiK auccepranus xketekmricine daniel.torrano@nu.edu.kz xabapnachiHbI3.

Toyenciz OGaitmanbic: Erep ci3  ocbl  3epTTeyliH Kamaid OKYpri3iiin  JKaTKaHbIHA
KaHaraTTaHOacaHbI3 HEMece 3epTTeyre HeMece Ci3iH KYKBIKTapbIHbI3Fa KaTHICTHI KaHAal Ja
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Oip alaHAayIIBUIBIKTAp, MIaFbIMIAp Hemece kaimbl cypakTapbelHbi3 6osca NUGSE 3eptrey
KOMHTETIHEe gse researchcommittee(@nu.edu.kz xabapiachIHbI3.

3epTTeyre KaThiCy HEMece OKYJIaH IIBIFY YIIiH TOMEHAETI HYCKaHbl TaHIaHbI3.

MeH xorapbla KenTipijreH KemniciM GopMachkiH OKBII, TyciHaiM. MeH 18 | (cayainama
’KacTa HeMece OJ1aH YJIKEH eKeHIM/II pacTaliMbIH )KOHE cayallHamMara Kipy

YILIH Keneci TyHMeHi 6acy apKbUIbl 3epTTeyre 63 epKIMMEH KaThICyFa OeTiHe OTY)
JaibIH eKeHIMI OUTAIpEeMiH.
Men Oyi1 3epTTeyre KaThICKbIM KeIMEen/Ii (conrsl OeTke

eTy)
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Appendix G

INFORMED CONSENT FORM (Russian)
(for teacher participants)
Teachers’ Attitudes Toward Artificial Intelligence in Education

OOPMA NTHOOPMHUPOBAHHOI'O COI'TTACUA
(17151 y4aCTHUKOB-YUHTENEH)

OTtHoleHne yuuTeneil K ICKyCCTBEHHOMY MHTEIIEKTY B 00pa30BaHNU

OITMCAHMUE:

Bac nmpurnamarot npuHTh y4acTue B UCCIEIOBAHUN OTHOIICHUS YUUTENEH K
HCKYCCTBEHHOMY MHTEJUIEKTY B 00pa3oBaHuu. Baiie yyacTie B 3TOM OIpoce MOMOXKET

JIy4llle IOHATh TEKYLIEe OTHOLICHUE YUUTEIEH K UCKYCCTBEHHOMY MHTEJUICKTY B

00pa3oBaHUM U BHECTHU BKJIAJl B CYIIECTBYIOIINE 3HAHUS O (haKTOpax, BIUSIIOMIUX HA 3TU
oTHolIeHHs. Bam OynieT npeioKeHo 3aroIHUTh aHKETY O BallleM OTHOIIEHUH K
MCKYCCTBEHHOMY MHTEJUIEKTY. Baiia aHoHUMHOCTB OyIeT 3aluilneHa, Tak Kak Balie
HaCTOsIIIee UM WIK Kakas-mu0o Apyras MHGOpMAaIHs, pacKpbIBaOLIas Bally JUYHOCTh, HE
OyZIeT UCTI0JIb30BaThCS B KAKUX-TTUOO0 MCCIIEIOBATENBCKUX OTUETAX, MTOJIyYEHHBIX U3 3TOTO
uccnenoBanust. Kpome Toro, B mporecce aHaiau3a I0CTYI K JaHHBIM OyJIeT UMETh TOJIBKO
PYKOBOAMTEIIb U UCCIEA0BATEIb.

BPEMA YUACTHUA: Bawe yuactue 3aiimer okosio 10-15 MuHyT.

PUCKM W TIPEUMVYIIECTBA: VYwuactue B 3TOM HCCIEIOBAHUHM COIPSIKEHO C
MUHHMAJIBHBIM PHUCKOM JJIsi Balled JUYHOM M mpodeccHoHanbHOM >ku3Hu. Hu B omgHOM
UCCIIEIOBATENIbCKOM OTYETE, MOJTYYSHHOM B pe3yibTaTe aHalu3a, He OyAeT yKa3aHO Balle
ums, e-mdiin, IP agpec. Cxema KoaupoBaHMsA, KOTOpas OyAeT HCIOJIB30BaThCA I 3aMEHBI
HACTOSIIIMX HMEH Y4YacTHHMKOB, OyJeT H3BECTHa TOJIBKO HccienoBarenio. Bcee maHHbIe,
coOpaHHBIE UIS 3TOTO HCCIICAOBAaHUS, OyAyT XpaHUTbCS Ha IEPCOHAIBHOM KOMIIBIOTEpE
UCCIEA0BATEINd, 3alIMINEHHOM  IapoyieM. BoO3MOXHBIM  NPEUMYLIECTBOM  SIBIICTCS
BO3MOKHOCTb IIOPa3MBILUIATh HAJ IPAKTUKOM IPENOAABaHUSA IOCPEACTBOM Yy4YacTHs B
HCCIEAOBAHUHU. YUacTUe B OTOM HCCIEJOBAaHUU IIO3BOJIMT BaM IIPOAHAIU3UPOBATH Ballly
[IEJarOTUYECKYI0 IIPAKTUKY M, BO3MOKHO, IIOMOXKET BBIIBUTH Balll IIOTCHIMAJ KAaK Y4YUTEIs,
0cOOEHHO B OO0JIACTH TOAXOJSINEH HMHTErpalMd HUCKYCCTBEHHOTO HMHTEJUICKTa B
o0pa3oBaTeNbHBIA MpoOLECC. YUyacTHEe B HCCIEJOBAaHUM HE IPEIyCMaTpPUBAET HUKAKUX
BO3HArpax<ZicHuil. Baie pelleHre y4acTBOBaTh WIM HET B OTOM HMCCJICOBAHUM HE IOBJIMSIECT
Ha Baly padoTy B LIKOJIA.

I[TIPABA YYACTHUKA: NmeiiTe B BUIly, UTO Ballle PELIEHHE Yy4acTBOBATH B ITOM IIPOEKTE
1ocje MPOYTEHUs ATOH (OpPMBI ABISIETCS JOOPOBOJIBHBIM, U YTO BBl UMEETE MPABO OTO3BATh
CBOE COIJIacHe.

Pe3ynbraThl 3TOTO  HMCCIENOBATEIBCKOTO MPOEKTa MOTYT OBITh IpeJICTaBlIeHbl Ha
KOH(pepeHIMIX s MpOo(pEeCCHOHATIOB MM YYEHBIX WM 33J0KyMEHTUPOBAHBI B HAyUYHBIX
nyONIMUKaLusX.

KOHTAKTBI: Bonpocsr: Ecnu y Bac ecTh Kakue-1u60 BOIPOCH], ONACEHUS HITH 5KaI00bI 110
MOBOJY 3TOT'0 UCCIIEOBAHUS, €r0 MPOLEIYPhl, PUCKH U IPEUMYIIECTBA, CBSIKUTECH C
HaY4YHBIM PYKOBOJUTENIEM MarucTepckon padbotsl daniel.torrano@nu.edu.kz.
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HezaBucuMBIit KOHTAKT: €CITU BBI HE YJIOBJIETBOPEHBI TeM, KaK MPOBOUTCS 3TO HCCIEIOBaHNE,
WJIH €CJIM Y BaC €CTh KaKue-IM00 OMAaceHHUs, K00kl HITH OOIIHE BOMPOCKHI 00 UCCIeI0OBAaHUT
WM BaIllUX MPaBaxX KaK YYaCTHHK, MOKAITYICTa, CBSKUTECH ¢ VccienoBaTeIbCKUM KOMUTETOM
NUGSE no anpecy gse_researchcommittee@nu.edu.kz.

[Toxaiyiicta, BBIOEpUTE BapUAHT HUXKE, YTOOBI IPUHATH YUaCTHE WM BBIMTH U3

HCCIICOBAHUS.
S mpouunTan ¥ MOHST MPUBEICHHYIO BBIIIE OPMY COTIACHS. (mepexoxa Ha
S moaTBepkaaro, uto MHE 18 Toa MM Ooblle, U, HAXKUMAast KHOTIKY
«Jlanmee» st ydacTust B ONPOCE, sl BBIPAXkKalo CBOIO TOTOBHOCTh CTpaHHMILY OIIpOca)

IL06p0BOJ'H:HO IMPUHATDH YUaCTHUC B UCCIICAOBAHNMN.

(mepexon
51 He X04y y4acTBOBaTh B ’TOM HCCIIEIOBAHUU
MOCJIETHEN CTpaHULIC)
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Appendix H
Questionnaire on Teachers’ Attitudes Toward Artificial Intelligence in Education

The version of the survey in English:
https://docs.google.com/forms/d/1DzSOIpNhhrOQXFw8VDFvdQ68inXjgXvplwBIKnphlTs/

edit#settings

The version of the survey in Kazakh:
https://docs.google.com/forms/d/1ASck9KuvWUQjtUgcdWZS1m-oW__ wm4bg-
0TY9qFRC2U/edit

The version of the survey in Russian:
https://docs.google.com/forms/d/1Zkd18d-
xC4dgrhrpZshSsRjVo9jloQwqjHiVg5Sgd3Kl/viewform?edit_requested=true



https://docs.google.com/forms/d/1DzSOIpNhhr9QXFw8VDFvdQ68inXjqXvp1wBIKnphITs/edit#settings
https://docs.google.com/forms/d/1DzSOIpNhhr9QXFw8VDFvdQ68inXjqXvp1wBIKnphITs/edit#settings
https://docs.google.com/forms/d/1ASck9KuvWUQjtUgcdWZS1m-oW__wm4bg-0TY9qFRC2U/edit
https://docs.google.com/forms/d/1ASck9KuvWUQjtUgcdWZS1m-oW__wm4bg-0TY9qFRC2U/edit
https://docs.google.com/forms/d/1Zkd18d-xC4dgrhrpZshSsRjVo9jIoQwqjHiVg5gd3KI/viewform?edit_requested=true
https://docs.google.com/forms/d/1Zkd18d-xC4dgrhrpZshSsRjVo9jIoQwqjHiVg5gd3KI/viewform?edit_requested=true

