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The development of the digital educational environment and the widespread introduction of network
and communication technologies into the secondary education system raise the issue of the adoption of
specialized IT courses by students. Despite the high level of technical fit-out and the innovative status of
Nazarbayev Intellectual Schools, the willingness of students to accept and actively master the course
"Network Technologies", as well as the factors influencing this process, require additional scientific analysis.
This study is aimed at identifying the factors determining the intention of students of Nazarbayev Intellectual
School of Astana to accept and use the knowledge and practical tools of the course "Network Technologies".
The study was performed within the framework of a modified Technology Acceptance Model (TAM)
supplemented by social and motivational variables. The study employs a quantitative approach. The
respondents were selected using a targeted sampling method. An online survey was conducted among
students of Nazarbayev Intellectual School of Astana who were currently studying or had previously
completed the “Network Technologies” course. The data was processed using the SPSS package and the
structural equation modeling (SEM) method. The study results showed that social influence, perceived
usefulness of the course and perceived enjoyment have a statistically significant impact on the intention of
students to take and master the course "Network Technologies". It has been established that social influence
indirectly influences intention through perceived usefulness. At the same time, the perceived ease of learning
the course did not demonstrate a significant direct impact on the intention of its adoption. The results
obtained emphasize the significant role of pedagogical support and the educational environment in the
process of adopting the course "Network Technologies" by students, and also indicate the need to improve
teaching methods and practice-oriented course content.
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Lubpneik 6inim 6epy opmacbkiH dambimy xoHe opma binim 6epy xyleciHe XesniniKk XoHe KOMMYHU-
KayusinbiK mexHonnoeausinapObl KeHiHeH eHeidy binim anywbinapdbiH MamaHOaHObIpbiiFaH IT KypcmapbiH Ka-
bbinday npobriemachkiH e3ekmeHOipedi. TexHUKarbIK XapakmaHOobIpyObiH Xofapbl 0eHaeliHe xoHe Hasap-
baes 3usmkeprik MekmenmepiHiH UHHO8aUusisiblIK MapmebeciHe KapamacmaH, OKywblnapobiH "Keninik
mexHorioeusinap” KypcblH Kabbindayra xoHe bericeHdi ueepyae d0alibIHObIFbl, COHOAl--aK OCbl MPOUECKE 9CeEP
ememiH ¢hakmopriap KocbiMwa fblibiMu mandaydbl manan emedi. Ocbl 3epmmey AcmaHa KanacblHbIH
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Hazapbaes 3usimkepriik mekmebi oKywbinapbiHbIH "XKeninik mexHonoausnap” KypcbiHbIH 6iniMi MeH rnpak-
mukanbik KypandapbiH Kabbinlday xoHe naldanaHy HuemiH alkbiHOalmbiH ¢hakmoprapObl aHbiKmayra
b6arbimmanraH. S3epmmey afieyMmemmik xoHe MomugauusisibiK aliHbIMarnbliapMeH MOJbIKMbIPbITFaH Mex-
Hornoeusinapdel KabbindayodbiH e32epminzeH modeni (Technology Acceptance Model, TAM) weHbepiHde
opbiHdandbl. 3epmmey 6apbicbiHOa caHObIK macin KondaHblidbl. PecrioHOeHmmepdi ipikmey makcammbl
ipikmey adiciMeH xy3eze acbipbindbl. OHnaliH-cayasiHamMa AcmaHa KanacbiHbiH Hazapbaee 3usmkepnik
mekmeObiHiH "XKeninik mexHonoausinap "KypCbiH OKbIN XamKaH Hemece BypbiH OKbiFaH OKYyWbliiapbl apachiH-
Oa xypeizindi. [Jepekmepdi eHOey SPSS nakemiH xoHe KypbinbiMObiK Modesnboey adiciH (SEM) kondaHy
apKbinibl Xy3eze acbipbliiObl. 3epmmey HamuXesnepi aneymemmik acep, KypcmbiH KabbindaHraH naudarsi-
TIbIFbl XXK8HE OKyOaH allbiHambiH XaFbiMObl 8acep OKywblnapObiH "XKeninik mexHonoausinap"KypcelH Kabblinday
JKOHEe MeHeepy HuemiHe crmamucmukarbiK MaHbI30bl 8cep ememiHiH kepcemmi. ©neymMmemmik acep Kabbisn-
OaHraH naddarnbifbiK HUEMKe XaHama acep ememiHi aHbikmarndbl. COHbIMEH Kamap, Kypcmbl uz2epyoiH
KapanalibiMObirbifbl OHbl Kabbiriday HuemiHe mikenel acep emnedi. AfibiHFaH Homuxernep OKywhbinapoblH
"XKeninik mexHonoeausinap" KypceiH Kabbinday rnpoueciHde nedazoaukariblK Konday meH biniv 6epy opmachi-
HbIH MaHbI30bl periH kepcemeli, coHOali-aK OKbimy 80iCMEeMECIH XoHe KypcmbiH moaxipubeze barbim-
marsfaH Ma3MyHbIH Xemindipy KaxemminieiH kepcemedi.

TytiHOi ce30ep: xeninik mexHonozusinap, mexHonoausinapobl kabbinday modeni (TAM), aneymem-
mik acep, KabbindaHraH naldarnbinblK, OKyOaH anbiHambiH XafbiMObl acep, opma binim 6epy, nedazoauka-
nbiK Konday, KypblibiMObIK Modesnbley (SEM)
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Passumue yugposol obpaszosameribHOU cpedbl U WUPOKOe 8HEOPEHUE cemesbixX U KOMMYHUKaUUOH-
HbIX mexHonoauli 8 cucmemy cpedHe2o obpa3osaHusi akmyanusupytom rnpobriemy NpuUHAMUS creyuanusu-
poeaHHbIx UT-Kypcoe obyyarouumucs. Hecmompsi Ha 6bICOKUU ypOBEHb MEXHUYECKO20 OCHaWeHUs U
UHHOBaUUOHHbIU cmamyc Ha3zapbaes VIHmernnekmyarsnbHbIX WKOJ, 20MO8HOCMb yHaUUXCs K MNPUHAMUK U
aKmueHoMy 0C80eHUl0 Kypca «Cemesbie MexXHOMo2UU», a makxe ¢hbakmopbi, enusouwue Ha OaHHbIU
npoyecc, mpebyrom OonoHUMesIbHO20 Hay4YHO20 aHanu3a. Hacmoswee uccnedosaHue HanpasesieHo Ha
8bisierieHUe ¢hakmopos, ornpedensouux HamepeHue yydaujuxcss Hazapbaee VIHmennekmyanbHOU WKOMbI
2opoda AcmaHbi MpUHUMamab U UCM0/b308amb 3HaHUS U Mpakmu4yeckue UHCmpymeHmsi Kypca « Cemesbie
mexHonoeuux. MiccriedosaHue 8bINMOIHEHO 8 paMmkax MoOugbuyuposaHHOU MOOesu NPUHAMUS mexHoo2aul
(Technology Acceptance Model, TAM), dornonHeHHOU coyuarnbHbIMU U MOMUBAUUOHHbLIMU epeMeHHbIMU. B
xo0e uccriedoeaHusi bbin MPUMEHEH KonuvyecmeeHHbIl nodxod. Ombop pecrioHOeHmMo8 ocyuwecmernsnics
memoodom uyeneHarnpasneHHol ebibopku. OHnalH-aHKemuposaHue npoeedeHo cpedu ydawuxcs Hasapbaes
UHumennekmyanbHoU wkosbl 20poda AcmaHbl, U3yyYarowux unu usydaswux Kypc « Cemeable mexHoo0auuy.
Obpabomka daHHbIX ocywiecmernsiiachk ¢ Ucronb3oeaHuem nakema SPSS u memoda cmpykmypHo20 mMode-
nupoeaHusi (SEM). Pe3synbmambi uccriedogaHuUs rokasasu, 4mo coyuasnbHOe 8JusHuUe, 80CrpuHuMaemast
ronesHocms Kypca U eocrpuHumaemoe ydogosiscmeue om o0bydYeHusi 0Ka3biearom cmamucmu4yecku
3Ha4yuUMoe BIUSIHUE Ha HaMepeHue y4Yau,uxcs npuHumMampe U oceausamb Kypc «Cemeeabie mexHOI02uuy.
YcmaHoeneHo, 4Ymo coyuarsibHoe 8usiHue ornocpedosaHHO 8o30elicmeayem Ha HaMepeHUe Yepes 80CIPUHU-
maemyto rione3Hocms. [lpu 3mom 8ocrpuHUMaeMas pPocmoma 0CB80EHUSI Kypca He npodeMoHcmpuposarna
3Ha4YUMO20 MPSIMO_20 B/IUSIHUSI Ha HamepeHue ez2o rpuHsamus. llomy4YeHHble pe3yrnbmambi nod4Yépkusarom
3Ha4YUMYIo porib nedazo2uqyecKo2o ConposoXxaoeHus u obpazosamesibHOU cpedbl 8 MPoyecce U3y4YeHus y4ya-
wumucst kypca «Cemeeble mexHomo2uu», a makxe ykasblearom Ha He06Xxo0UMOCMb CO8EePUIEHCME808aHUSsI
mMemoOuKu ripernodasaHusi U MPakmuKo-opUEHMUPO8aHHO20 CoOep KaHUsT Kypca.

Knroyesbie cnoea: cemesbie mexHonozauu, mModesnb npuHamus mexHonoaul (TAM), coyuarnbHoe
erusiHUe, 8ocrpuHUMaemas ros1e3HoCmb, 80CrpuHuUMaemoe ydoeosibcmaue om obydyeHus, cpedHee obpa-
308aHue, nedazoau4ecKoe cornposoxoeHue, cmpykmypHoe modesnuposaHue (SEM).

Introduction. The rapid development of digital technologies and network infrastructure in recent years
has significantly transformed the secondary education system. According to international analytical reports,
the use of digital and network technologies is becoming an integral part of the educational process,
especially in schools with an in-depth academic and technological focus. In this context, the role of courses
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aimed at developing students' modern ICT competencies, including understanding the principles of computer
networks and network services, is increasing.

In Kazakhstan, one of the examples of an innovative educational environment is Nazarbayev
Intellectual Schools (NIS), where special attention is paid to the introduction of modern technologies and
updating the content of academic disciplines. The course "Network Technologies" is considered as an impor-
tant component of preparing students for further education and professional activity in the digital economy.
However, despite the availability of a modern material and technical base and updated educational
programs, the degree of acceptance of this course by students, as well as the factors influencing their
willingness to actively master the content and practical aspects of the discipline, remain insufficiently studied.

Compared to traditional academic subjects, the course "Network Technologies” is characterized by a
high degree of abstraction, reliance on technical concepts and the need to apply practice-oriented teaching
methods. This requires students not only to have a certain level of digital training, but also to have a positive
attitude towards using online tools, laboratory work, and digital educational resources. Therefore, the
acceptance of a course by students depends not only on its content, but also on perceived usefulness,
accessibility, interest, and pedagogical support.

Despite the active introduction of digital technologies into the educational process of Nazarbayev
Intellectual School (NIS), practice shows that not all students equally demonstrate their readiness to master
the course "Network Technologies". A significant role in this process is played by the pedagogical factor,
including teaching methods, the level of methodological support and the influence of the teacher as a
significant social subject of the educational environment. Insufficient focus on the practical application of
knowledge or limited use of interactive and project-based forms of work can reduce students' motivation and
their intention to actively participate in the course.

An analysis of scientific research shows that in the context of secondary education in Kazakhstan,
there is an extremely limited number of papers devoted to the study of the adoption of ICT-oriented training
courses from the perspective of technology adoption models. In particular, factors such as social influence,
perceived usefulness of the course, and perceived enjoyment are not sufficiently integrated into the
analytical models used to assess students' attitudes toward technology-oriented courses. This is especially
true for Nazarbayev Intellectual Schools, where the educational environment is characterized by a high
intensity of innovation and expectations from students.

In this regard, this study is aimed at studying the features of the adoption of the course "Network
Technologies" by students of the Nazarbayev Intellectual School of Astana on the basis of a modified
technology adoption model. Special attention is paid to the analysis of the role of social influence, primarily
from teachers, as well as the interaction of this factor with the key components of the acceptance model that
determine the intention of students to master the course. The results of the study will expand the
understanding of the socio-pedagogical mechanisms of adopting ICT courses in the secondary education
system and will contribute to improving the teaching methods of the course "Network Technologies".

The research aims to answer the following research questions:

- What factors influence the intention of students of Nazarbayev Intellectual School of Astana to take
and master the course "Network Technologies"?

- How does social influence, including the influence of the teacher, affect the acceptance of the
course "Network Technologies" by students?

Literature review. Considering that the course "Network Technologies" is considered as an innovative
component of school ICT education, this study uses the Technology Acceptance Model (TAM) as a theore-
tical basis. The TAM model proposed by Taherdoost [1] is based on the theory of rational behavior and aims
to explain the factors determining the adoption and use of information technology. Within the framework of
this model, it is assumed that cognitive beliefs, attitudes, behavioral intentions and external factors make it
possible to predict users' attitudes towards new technologies and educational innovations [2].

The classical TAM model includes two key determinants of technology adoption: perceived usefulness
(UF), which reflects the user's degree of belief that using technology contributes to business efficiency, and
perceived ease of use (EOU), defined as the degree to which technology is perceived as understandable
and not it requires significant efforts to master [3]. According to Li [4], it is these two factors that have a
decisive influence on the formation of behavioral intentions and the adoption of technology. Numerous
studies confirm the validity and universality of TAM, including in the field of education and training using
digital technologies [5], [6].

With the development of the digital educational environment, the TAM model has been expanded to
include additional factors that allow for more comprehensive consideration of the motivational and social
aspects of technology adoption. One of these factors is perceived enjoyment (PEEN), which is defined as
the degree to which the use of technology is perceived as an interesting and exciting process, regardless of
its direct learning or functional results. A number of studies confirm that PEEN has a significant positive
impact on the adoption of educational technologies and the formation of intentions for their use [7]-[9].

Another important extension of the TAM model is the social influence factor (Sl), originally formulated
in the theory of informed action as a "subjective norm". In subsequent studies, this factor was integrated into
TAM and proved its importance in the context of educational innovation [10], [11]. Social influence reflects
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the impact of significant subjects of the educational environment — primarily teachers and classmates — on
the formation of students' attitudes to the curriculum and their willingness to adopt new educational practices.

Taking into account the specifics of the course "Network Technologies”, which requires the active use
of digital tools, practical tasks and laboratory work, this study uses a modified TAM model supplemented by
factors of perceived enjoyment (PEEN) and social influence (SI). This allows a comprehensive analysis of
the factors influencing the acceptance of the course by students of the Nazarbayev Intellectual School of
Astana.

The study proposes a model that includes five constructs: social influence (SI), perceived usefulness
of the course (UF), perceived ease of learning (EOU), perceived enjoyment from studying the course
(PEEN), and the intention of students to accept and master the course "Network Technologies” (INT). The
proposed research model reflects the interrelationships between these constructs and is used to identify the
factors determining course acceptance in an innovative school environment.

Based on the proposed model, the following research hypotheses were formulated:

» H1: The perceived usefulness of the course "Network Technologies" has a positive effect on the
intention of students of the Nazarbayev Intellectual School (NIS) of Astana to take and master this course.

* H2: The perceived ease of learning the course "Network Technologies" has a positive effect on the
intention of students to take this course.

» H3: The perceived enjoyment of studying the course "Network Technologies" positively influences
the intention of students to take this course.

* H4: Social influence positively influences the perceived usefulness of the course "Network
Technologies".

» H5: Social influence has a positive effect on the intention of Astana students to take the course
"Network Technologies".

» H6: Social influence has an indirect effect on the intention of taking a course in Network
Technologies through perceived usefulness.

__ Perceived Usefulness (UF)

- 1
C :_Soc:ial Influence [SI]_-::)_ . H5 h-“‘"x._x_k
— —_— NS
e HE (via UF) Dl Intention to Accept T
Tt — — —___ Network Technologies Course (INT)
N e g
- - ___d__g:_____d—'r — _
~ Perceived Ease of Use (EOU) T
C._q___ erceived Ease of Use 1__:_') H3

—

¢ Perceived Enjoment (PEEN)

Figure 1 — The research model of the adoption of the course "Network Technologies"
by students of Nazarbayev Intellectual School (NIS)

The aim of the study is to identify the key pedagogical and socio-motivational factors influencing
students’ intention to accept and master the course “Network Technologies” at Nazarbayev Intellectual
School of Astana, based on a modified Technology Acceptance Model (TAM).

The objectives of the study are to analyze the pedagogical features of implementing the “Network
Technologies” course; to determine the main factors affecting students’ course acceptance; to propose and
empirically test a structural model explaining students’ intention to adopt the course; and to develop practical
recommendations for improving teaching methods based on the research findings.

Materials and methods. The present study employed a cross-sectional quantitative design to exami-
ne the associations among the constructs included in the proposed research model (see Figure 1). This
approach enabled the statistical assessment of relationships between social influence, perceived usefulness,
perceived ease of learning, perceived enjoyment, and students’ behavioral intention. Because the patrtici-
pants were recruited through purposive sampling from one school, the findings are interpreted as context-
specific associations and not as representative estimates for all secondary school students in Kazakhstan.

A questionnaire survey was used to collect empirical data as part of a quantitative study. The
guestionnaire was developed on the basis of previous research on the application of the technology accep-
tance model (TAM) in the educational context, with subsequent adaptation of measurement statements to
the conditions of schooling and the specifics of the course "Network Technologies".

The questionnaire included measurement elements for five constructs: social influence (Sl), perceived
usefulness of the course (UF), perceived ease of learning the course (EOU), perceived enjoyment of lear-
ning the course (PEEN), and the intention of students to take and master the course "Network Technologies"
(INT). Each construct was represented by five statements.
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To ensure the meaningful validity of the toolkit, the questionnaire was finalized based on the expert
assessments of two specialists in the field of educational technologies and school ICT education.

The questionnaire consisted of two sections. The first section was aimed at collecting demographic
information about students, including gender, class of study, educational direction, level of digital training and
previous experience in studying ICT disciplines. The second section focused on identifying the factors
influencing the adoption and development of the course "Network Technologies".

The questionnaire was developed through a systematic process of construct identification, contextual
adaptation, expert evaluation, and final revision. First, the five constructs included in the modified Technolo-
gy Acceptance Model were defined on the basis of previous TAM-related studies: social influence (SI),
perceived usefulness (UF), perceived ease of learning (EOU), perceived enjoyment (PEEN), and behavioral
intention to continue engaging with and applying the knowledge and tools acquired in the “Network
Technologies” course (INT) [1-11].

An initial pool of statements was developed by adapting items used in previous technology-acceptan-
ce studies to the context of secondary education. The original references to the acceptance of a technolo-
gical system or digital platform were replaced with references to the content, learning activities, practical
tools, and educational outcomes of the “Network Technologies” course. Particular attention was given to
ensuring that the wording was understandable to students in Grades 9-11 and reflected the educational
context of Nazarbayev Intellectual School.

The preliminary questionnaire contained 25 statements, with five items representing each construct.
Two experts specializing in educational technology and school ICT education reviewed the statements. The
experts evaluated the relevance of each item to its intended construct, clarity of wording, appropriateness for
the students’ age group, and correspondence with the objectives of the study. Based on their feedback,
ambiguous expressions were clarified, overlapping statements were revised, and terminology was
standardized. No items were removed; therefore, the final questionnaire retained 25 statements.

All items were measured using a seven-point Likert scale ranging from 1 (“strongly disagree”) to 7
(“strongly agree”). Higher scores indicated a stronger manifestation of the corresponding construct. The
guestionnaire did not contain reverse-coded items. The complete wording of the measurement items is
provided in Appendix A to improve the transparency and reproducibility of the study.

Purposive sampling was used to recruit students from Nazarbayev Intellectual School of Astana who
were currently studying or had previously completed the “Network Technologies” course. A total of 156
guestionnaires were received. Six questionnaires were excluded because of insufficient response variability
and indications of inattentive completion. Consequently, the final analytical sample comprised 150 students.
All descriptive statistics, reliability and validity assessments, and structural equation modeling results
reported in this study were calculated using these 150 valid responses. With 25 measurement items, the
sample provided a ratio of six respondents per item. Although this ratio was considered acceptable for the
preliminary SEM analysis, the relatively small, purposively selected sample from one school should be
considered when interpreting and generalizing the findings.

Within the framework of descriptive statistics, the main characteristics of the sample were analyzed,
including the distribution by gender, class of study, educational field and level of digital training of students.
The descriptive statistics were used to characterize the final analytical sample. Because purposive sampling
was employed in one school, the sample should not be considered statistically representative of all
Nazarbayev Intellectual School students or the broader population of secondary school students in
Kazakhstan.

Table 1 — Reliability of measuring scales

The construct Indicators  Cronbach's alpha when Cronbach’s alpha
deleting an item

S| - Social influence Sli1 0,881 0,907
SI2 0,889
SI3 0,874
Sl4 0,892
SI5 0,898

UF — Perceived usefulness UF1 0,931 0,948
UF2 0,934
UF3 0,938
UF4 0,941
UF5 0,936

EOU — Perceived ease of learning EOU1 0,915 0,935
EOU2 0,919
EOU3 0,913
EOU4 0,928
EOUS5 0,917
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Continuation of Table 1

PEEN — Perceived enjoyment PEEN1 0,929 0,940
PEEN2 0,924
PEEN3 0,928
PEEN4 0,922
PEENS 0,923
INT — Course acceptance intention INT1 0,924 0,939
INT2 0,923
INT3 0,922
INT4 0,929
INT5 0,925

Note. All values of the Cronbach's alpha coefficient exceed 0.90, which indicates a high internal consistency
of the scales.

Table 2 — Indicators of the validity of measuring scales

Indicator Meaning
The criterion of adequacy of the Kaiser—Meyer—Olkin sample (KMO) 0,971
Bartlett Sphericity Test
Approximate value x? 12 846,372
Degrees of freedom (df) 300
The level of significance (Sig.) < 0,001

Note. The obtained values of the KMO and the Bartlett test confirm the factorial suitability of the data and the
possibility of using structural equation modeling.

Table 3 — Characteristics of the sample of students of Nazarbayev Intellectual School in Astana

Variable Category Frequency Percent (%)
Gender Male 68 45.3
Female 82 54.7
Total 150 100.0
Grade level Grade 9 46 30.7
Grade 10 52 34.7
Grade 11 52 34.7
Total 150 100.0
Academic track Physics and 84 56.0
Mathematics
Natural Sciences 37 24.7
Humanities 29 19.3
Total 150 100.0
Previous experience with ICT-related subjects Yes 128 85.3
No 22 14.7
Total 150 100.0
Self-assessed level of digital competence High 63 42.0
Medium 66 44.0
Low 21 14.0
Total 150 100.0

The results of the reliability and validity analysis confirm the correctness of the measurement scales
and their suitability for further analysis using the structural equation modeling (SEM) method in the context of
secondary education.

The data was analyzed using the SPSS software packages and the Structural Equation Modeling
(SEM) method. The analysis procedure included several stages.

At the first stage, descriptive statistics (averages, standard deviations, and coefficients of variation) were
calculated for all variables studied.

At the second stage, the convergent and discriminant validity of the constructs was checked within the
measurement model.

At the third stage, the structural model assessed the influence of independent variables (SI, UF, EOU,
PEEN) on the dependent variable — the intention of students to take and master the course "Network
Technologies” (INT).

At the fourth stage, the indirect effect of social influence (SI) on the intention to adopt a course through
perceived usefulness (UF) was analyzed.
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At the final stage, the hypotheses concerning the associations among the studied constructs were
tested.

Results and Discussion. The analysis included 150 valid questionnaires from students of
Nazarbayev Intellectual School in Astana. The average values for all measuring points ranged from 4.67 to
5.14, which indicates a generally positive attitude of students towards the course "Network Technologies".
The values of the standard deviation were in the range of 1.17-1.28, which indicates an acceptable level of
variability in responses and sufficient uniformity of the sample.

The skewness values ranged from -0.707 to -0.243, and the kurtosis ranged from -2.07 to 0.55, which
meets the requirements of an approximate normal data distribution and allows the use of structural equation
modeling methods. Detailed results of descriptive statistics are presented in Table 4.

Table 4 — Descriptive statistics of measuring points of the course "Network Technologies” (N = 150)

Variable Max Min Average SD Asymmetry Excess
SI1 7 1 4,77 1,24 -0,301 0,097
SI2 7 1 4,69 1,25 -0,293 0,101
SI3 7 1 5,07 1,24 -0,579 0,362
Sl4 7 1 5,14 1,21 -0,707 0,532
SI5 7 1 4,78 1,28 -0,239 -0,207
UF1 7 1 4,75 1,24 -0,291 0,010
UF2 7 1 4,78 1,22 -0,270 -0,093
UF3 7 1 4,84 1,26 -0,314 -0,172
UF4 7 1 4,79 1,21 -0,255 -0,041
UF5 7 1 4,99 1,24 -0,511 0,333
EOU1 7 1 4,95 1,21 -0,321 -0,154
EQU2 7 1 4,91 1,19 -0,269 -0,121
EOU3 7 1 4,95 1,17 -0,393 0,109
EQU4 7 1 4,94 1,23 -0,328 0,038
EOUS5 7 1 5,00 1,20 -0,380 0,054
PEEN1 7 1 4,86 1,18 -0,243 -0,108
PEEN2 7 1 4,67 1,22 -0,441 0,212
PEEN3 7 1 5,00 1,22 -0,455 0,219
PEEN4 7 1 4,85 1,22 -0,327 0,124
PEENS 7 1 4,90 1,19 -0,313 0,309
INT1 7 1 4,81 1,22 -0,263 0,021
INT2 7 1 4,91 1,18 -0,369 0,268
INT3 7 1 4,93 1,19 -0,474 0,306
INT4 7 1 4,78 1,21 -0,289 0,067
INT5 7 1 5,04 1,26 -0,571 0,549

Note. The highest average values were recorded for items related to interest in the course and perceived
usefulness, reflecting the positive perception of the course "Network Technologies" by students of the
Nazarbayev Intellectual School.

The measurement model was evaluated using the AMOS 26.0 software package using the maximum
likelihood method. During the analysis, factor loadings, composite reliability (CR), and average extracted
variance (AVE) were calculated. The results of the analysis are presented in Table 5.

Table 5 — Convergent validity of the measurement model

The construct Indicator Factor load CR AVE
Sl Sl1 0,837 0,916 0,687
SI2 0,799
SI3 0,882
Sl4 0,834
SI5 0,788
UF UF1 0,902 0,952 0,798
UF2 0,926
UF3 0,884
UF4 0,861
UF5 0,893
EOU EOU1 0,899 0,941 0,761
EOU2 0,889
EOU3 0,906
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Continuation of Table 5

EQU4 0,816
EOUS 0,848
PEEN PEEN1 0,856 0,945 0,774
PEEN2 0,885
PEEN3 0,862
PEEN4 0,899
PEENS 0,895
INT INT1 0,894 0,945 0,774
INT2 0,873
INT3 0,894
INT4 0,859
INTS 0,877

The standardized factor loads of all measuring points ranged from 0.788 to 0.926, which exceeds the
recommended threshold of 0.6 and indicates a high reliability of the indicators. The composite reliability (CR)
values for all the studied constructs exceeded 0.8, which confirms the high internal consistency of the scales.

The AVE values for all constructs exceeded 0.5, which indicates sufficient convergent validity of the
measurement model.

To assess discriminant validity, the method of comparing AVE square roots with Pearson correlation
coefficients between constructs was used. As shown in Table 6, the square roots of AVE exceed the
corresponding correlation coefficients, which indicates good discriminant validity of the model.

Table 6 — Indicators of the quality of the structural model fit

The indicator Recommended value The value of the model

X2 The less, the better 1020,818

df The more, the better 267

X2/df <5 3,823

RMSEA < 0,08 0,074

SRMR < 0,08 0,080

TLI (NNFI) > 0,90 0,937

CFI > 0,90 0,944

GFI > 0,90 0,926

AGFI > 0,90 0,917

The results presented in Table 6 show that the model demonstrates satisfactory compliance with
empirical data.

The value of the ratio x2/df = 3.823, the RMSEA index = 0.074, SRMR = 0.080, and the values of the
indices TLI = 0.937, CFl = 0.944, GFI = 0.926 and AGFI = 0.917 exceed the threshold value of 0.9. The
results obtained indicate the acceptable quality of the structural model for the adoption of the course
"Network Technologies" by students of the Nazarbayev Intellectual School.

Table 7 — The path coefficients of the structural model

Hypothesis Way B t/S.E. p Result
H1 UF — INT 0,306 5,538 <0,001 Confirmed
H2 EOU — INT 0,102 1,945 0,052 Not confirmed
H3 PEEN — INT 0,387 7,790 <0,001 Confirmed
H4 Sl — UF 0,758 17,666 <0,001 Confirmed
H5 SI — INT 0,171 3,251 0,001 Confirmed

The results of the analysis of the path coefficients presented in Table 7 showed that:

* Social influence (SI) has a statistically significant impact on the perceived usefulness of the course
(UF) (B = 0,758, p < 0,001);

* Perceived usefulness (UF) (B = 0.306, p < 0.001) and perceived enjoyment (PEEN) (B = 0.387, p <
0.001) they have a significant impact on the intention of students to take the course "Network Technologies"
(INT);

 The perceived ease of learning (EOU) did not demonstrate a statistically significant effect on INT (B =
0.102, p = 0.052).

The coefficient of determination R2 showed that 57.5% of the UF variance was due to social influence,
and 69.9% of the INT variance was due to the combined effects of SI, UF, EOU and PEEN (see Figure 2).
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Figure 2 — Structural model of students’ acceptance of the course “Network Technologies”

The analysis of the results confirmed the following hypotheses:

» H1 — confirmed: the perceived usefulness of the course positively influences the intention to adopt it;

» H2 — not confirmed: the perceived ease of learning the course does not have a statistically significant
effect on the intention of the students;

» H3 — confirmed: the perceived enjoyment of learning a course significantly influences its acceptance;

» H4 — confirmed: social influence has a positive effect on the perceived usefulness of the course;

* H5 — confirmed: social influence has a direct impact on the intention to adopt a course.

An analysis of the mediation effect using the bootstrap method (1,000 repetitions) showed that the
perceived usefulness of the course (UF) acts as a complete mediator between social influence (Sl) and the
intention of students to take the course "Network Technologies" (INT).

The indirect effect was statistically significant (p = 0.045), while the confidence interval [0.028; 0.502]
did not include a zero value. At the same time, the direct effect of SI — INT turned out to be statistically
insignificant (p = 0.288), which confirms the presence of complete mediation. Thus, the H6 hypothesis was
confirmed.

Table 8 — Mediation effect Analysis (Bootstrap, 1,000 repetitions)

Effect Evaluation SE 4 p 95% DI 95% DI

(bottom) (upper)
The overall effect SI — INT 0,418 0,147 2,852 0,004 0,149 0,719
Indirect effect (via UF) 0,241 0,120 2,009 0,045 0,028 0,502
Direct effect SI — INT 0,177 0,167 1,063 0,288 -0,111 0,557

The results of this study, carried out on the basis of the structural equation modeling method, allowed
us to identify the key factors influencing the adoption of the course "Network Technologies" by students of
the Nazarbayev Intellectual School of Astana. The data obtained confirmed the applicability of the modified
TAM model in secondary education and demonstrated its high explanatory ability.

It has been established that the perceived usefulness of a course is one of the key predictors of the
intention to adopt it. Students who consider the course "Network Technologies" as significant for the
development of digital and engineering competencies show a higher willingness to master it.

The lack of a statistically significant impact of the perceived ease of learning of the course may be due
to the specifics of the educational environment of Nazarbayev Intellectual School (NIS), where students have
a fairly high level of digital literacy and do not perceive the complexity of the content as a critical barrier.

At the same time, the perceived enjoyment of learning the course had a significant positive impact on
its adoption, which underscores the importance of using interactive, practice-oriented and project-based
forms of learning in teaching "Network Technologies".

The factor of social influence, primarily from the teacher, demonstrated particular importance in the
framework of the study. Pedagogical recommendations, support and methodological support significantly
increase the perceived usefulness of the course, and through it, the intention of students to accept and
master the discipline, which confirms the key role of the teacher as a mediator between the content of the
course and the educational motivation of students.

Conclusion. In this study, the features of the adoption of the course "Network Technologies" by
students of the Nazarbayev Intellectual School of Astana were studied on the basis of a modified technology
adoption model (TAM). The results of the analysis confirmed that three key factors — Social influence (SI),
perceived usefulness of the course (UF) and perceived enjoyment from studying it (PEEN) — have a
statistically significant impact on the intention of students to take and master this course.
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An additional analysis of the role of social influence showed that pedagogical support, teacher recom-
mendations and his active use of course elements in the educational process have a significant impact on
the formation of a positive attitude of students towards the course "Network Technologies". This confirms the
key role of the teacher as a mediator between the content of the academic discipline and the educational
motivation of students in an innovative school environment.

The results obtained are of practical importance for the administration and teachers of Nazarbayev
Intellectual Schools, as they allow us to identify potential problems and areas for improving the teaching of
ICT-oriented disciplines. In particular, the results of the study indicate the need to strengthen the practice-
oriented content of the course, expand the range of laboratory and project tasks, as well as the use of
interactive forms of learning that enhance student learning interest and engagement.

It is important to note that the perceived ease of learning the course did not demonstrate a statistically
significant effect on the intention to take it. This may be due to the relatively high level of digital education of
Nazarbayev Intellectual School (NIS) students, for whom the complexity of the content is not a key deterrent.
Nevertheless, this aspect requires further study, since the results of the study partially differ from the conclu-
sions of a number of previous works performed in other educational contexts.

Despite the significant findings, the study has several limitations that should be considered when
interpreting the results. The participants were recruited through purposive sampling from only one Nazar-
bayev Intellectual School in Astana. This educational setting may differ substantially from other Kazakhstani
secondary schools in terms of student selection, digital infrastructure, availability of technological resources,
teacher preparation, and the intensity of ICT-oriented instruction. These contextual characteristics may con-
tribute to students’ relatively high level of digital competence and their positive perceptions of the usefulness
and enjoyment of the “Network Technologies” course. They may also explain why perceived ease of learning
did not significantly predict students’ behavioral intention.

Consequently, the reported associations should be interpreted as context-specific findings rather than
as estimates that represent all secondary school students in Kazakhstan. The strength and significance of
the relationships identified in the structural model may differ in mainstream urban schools, rural schools, and
schools with more limited technological infrastructure. The results therefore cannot be directly generalized to
the national school population. Future research should employ a larger, multi-site sample including Nazar-
bayev Intellectual Schools, mainstream public schools, and rural and urban educational institutions from
different regions of Kazakhstan. Stratified or probability-based sampling would further improve the external
validity of the findings. In addition, interviews or focus groups could provide a deeper understanding of how
school context influences students’ acceptance of ICT-oriented courses.

In general, the results of the study expand the understanding of the mechanisms of adoption of ICT-
oriented training courses in the secondary education system and can be used to improve the teaching
methods of the course "Network Technologies" in Nazarbayev Intellectual Schools and other innovative
educational institutions.
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APPENDIX A. QUESTIONNAIRE ITEMS USED TO MEASURE THE STUDY CONSTRUCTS

Instructions for participants: Please indicate the extent to which you agree with each statement concerning
the “Network Technologies” course. Responses were recorded using a seven-point Likert scale: 1 = strongly
disagree, 2 = disagree, 3 = somewhat disagree, 4 = neither agree nor disagree, 5 = somewhat agree, 6 =
agree, and 7 = strongly agree.

Construct Code Measurement statement
Social influence SI1 My teacher encourages me to engage actively with the “Network
Technologies” course.
SI2 My teacher considers the knowledge provided by this course important for
my education.
SI3 My classmates generally have a positive attitude toward the “Network
Technologies” course.
Sl4 People whose opinions are important to me believe that studying network
technologies is useful.
SI5 The school environment encourages students to develop knowledge and
skills in network technologies.
Perceived UF1 The course improves my understanding of how computer networks
usefulness operate.
UF2 The course develops digital competencies that are useful for my studies.
UF3 The knowledge acquired in the course will be useful in my future
education.
UF4 The course helps me solve practical problems related to network
technologies.
UF5 The competencies developed through the course may be useful for my

future career.
Perceived ease of EOU1  The main concepts presented in the course are understandable to me.
learning

EOU2  |find it easy to follow the explanations and instructions provided during
the course.

EOU3  Learning how to use the network tools introduced in the course is easy for
me.

EOU4 | can complete the practical assignments without excessive difficulty.

EOU5  Itis easy for me to become proficient in the skills taught in the course.
Perceived PEEN1 | enjoy studying the topics included in the “Network Technologies” course.
enjoyment

PEEN2 The learning activities provided in the course are interesting to me.

PEEN3 | find the practical and laboratory assignments engaging.

PEEN4 Participating in course projects is an enjoyable learning experience.

PEENS5 Overall, studying network technologies is enjoyable for me.

Behavioral INT1 | intend to continue developing my knowledge of network technologies.
intention
INT2 | would choose additional learning activities related to network
technologies if they were available.
INT3 | intend to apply the knowledge and tools acquired in the course in future
learning activities.
INT4 | would recommend the “Network Technologies” course to other students.
INT5 | would participate in an advanced network technologies course if | had

the opportunity.
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Makanada oKywbiHbIH ce3canmambiH OamMbimy yOepiCiHiH areyMmemmiK MoHi mepeH Kapacmbipbi-
nadbl. Aemop Kasipai aknapammsik KoFamOa min MedeHUemiHiH memeHoeyi MeH celiniey 0arObiCbIHbIH 9J1Ci-
peyi oKkywnblnapdblH myrnFanbiK Kanbiimacybl MeH aneymemmik besiceHOinieiHe eneyni biknaa ememiHiH
anra mapmadbl. 3epmmey 2024-2025 oKy xblinbiHbiH 6ipiHWi xxapmbicbiHOa 10-CbIHbIM OKyWhblnapb! apa-
cbIHOa Xxypeisinin, nedazoeukarnbik bakblnay, xasbalia xoHe aybi3wa XymMbicmapObl manday, cyxbammacy
adicmepi KondaHbIndbl. HeamuxeciHde oKywbinapdbiH celiney OeHeeli meH onapdbiH aneymemmik 6erceH-
Oiniei, e3iH-63I maHbimybl, KewbacwsblinblK Kabinemmepi apacbliHOa mbifbi3 balinaHbic 6apbl 0anendeHdi.
SkecnepumeHmmik cbiHbinma KondaHbliFaH duanoemik OKbimy, fikipmarnac, xobasbiKk marncbsipmanap MeH
pecbriekcusinbiK Xymbicmap OKyuwbinapObiH MifdiKk KaHa eMec, KOMMYHUKamuemiK XoHe 3MOUUOHasIObIK
kabinemmepid 0e apmmbipraH. Aemop celney madeHuemiH dambimy mMeK epaMmMamuKkarsiblK MalblK eMec,
myrnFaHbIH 85ieyMemmik UHmMezpayusicbl MeH 63iHOIK Mo3uyuUsiCbIH KasbinmacmseipyOarbl wewywi ¢hakmop
eKeHiH Qonendelidi. Makanada myranim peniHiH MaHbI30binbiFbl, celney 0ardbiCbiH dambimydbiH muimoi
rne@azoeukarnbiK adicmepi MeH uuppsbiK KypandapobiH arneyemi 0e masndaHraH. 3epmmey KopbimbIHObIChI
bolibiHwa, cescanmamObl daMbimy — OKyWhbIHbIH CbIHU oUraybiH, ceHimOiniaiH, kenwinik andbiH0a cedney
OardbicbiH xxemindipemiH, HomuxeciHle oHbIH KoFamOarbl bericeHOi Myweee aliHanybiHa )Xo awamsblH Kerl-
Kbip/ibl edazoeauKalsiblK Mpoyecc pemiHde Kapacmbipbiiaobi.

TyliHdi ce30ep: celiney madeHuemi, ceacanmam, arneymemmik 0amy, KOMMyHUKamuemik Ky3blipem-
mirik, mindik epekem.
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