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Abstract
Context and relevance. Artificial intelligence (AI) is becoming an integral part 
of the educational environment, influencing the forms of educational activity, 
assessment methods, and interaction between students and teachers. Despite 
the recognition of its effectiveness, ambivalence in students’ attitudes is noted: 
along with trust and technological optimism, anxiety and concerns about the 
decrease in autonomy and fairness of the application of algorithms are re-
corded. To design educational systems and assess the digital readiness of stu-
dents, a tool is needed to validly measure students’ attitudes towards the use 
of AI in education. Objective. To develop and psychometrically substantiate a 
questionnaire designed to diagnose students’ attitudes towards the use of arti-
ficial intelligence technologies in educational activities. Hypothesis. Students’ 
attitudes towards AI are a two-factor structure, including positive perception 
(trust, efficiency, personalization) and apprehension (anxiety, mistrust, fears of 
loss of subjectivity). Methods and materials. The study included four stages: 
conceptual and analytical, expert assessment of content validity (N = 11 ex-
perts), survey research (N = 503 students of various levels of education, aged 
17–32, 54,3% women), and retest verification (N = 21). The methods of explor-
atory and confirmatory factor analysis, Cronbach’s alpha coefficients, correla-
tion analysis with external scales (TTQ), and assessment of retest reliability 
were used. Results. The questionnaire includes 20 items distributed across 
two scales: “Positive Attitude toward AI” and “Absence of Apprehension toward 
AI”. Notably, all items forming the second scale are reverse-coded in the final 
version. After reverse transformation, higher scores reflect reduced apprehen-
sion and a more positive attitude toward AI, whereas lower scores indicate 
greater apprehension. Interpretation requires taking this scoring direction into 
account. Both factors demonstrated high rates of internal consistency (α = 0,84 
and α = 0,87). Exploratory and confirmatory factor analyses confirmed the two-
factor model. The theoretically expected correlations were found: a positive 
attitude is associated with technophilia (r = 0,58), and an absence of apprehen-
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sion associated with technophobia (r = 0,52). The retest procedure showed the 
stability of the scales over time (r = 0,71 and r = 0,68, respectively). Conclu-
sions. The developed questionnaire is a valid and reliable tool for diagnosing 
students’ attitudes towards AI in educational activities. It allows recording the 
ambivalence of students’ attitudes, a combination of technological optimism 
and apprehension. The tool can be used in applied research on the digital 
transformation of education, monitoring students’ readiness to interact with in-
telligent systems, as well as in comparative and longitudinal studies.

Keywords: artificial intelligence, digital transformation of education, psycho-
metrics, students, questionnaire, attitudes.
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Резюме
Контекст и актуальность. Искусственный интеллект (ИИ) становится 
неотъемлемой частью образовательной среды, влияя на формы учеб-
ной активности, способы оценки и взаимодействие студентов с препо-
давателями. Несмотря на признание его эффективности, отмечается 
амбивалентность отношения студентов: наряду с доверием и техноло-
гическим оптимизмом фиксируются тревожность и опасения по поводу 
снижения автономии и справедливости применения алгоритмов. Для 
проектирования образовательных систем и оценки цифровой готовности 
обучающихся необходим инструмент, позволяющий валидно измерять 
установки студентов к использованию ИИ в обучении. Цель. Исследо-
вание, представленное в данной статье, было направлено на создание 
и психометрическое обоснование опросника, позволяющего определять 
характер отношения студентов к использованию технологий искусствен-
ного интеллекта в образовательной деятельности. Гипотеза. Отношение 
студентов к ИИ представляет собой двухфакторную структуру, включа-
ющую положительное восприятие (доверие, эффективность, персона-
лизация) и настороженность (тревожность, недоверие, опасения утраты 
субъектности). Методы и материалы. Исследование включало четыре 
этапа: концептуально-аналитический, экспертную оценку содержатель-
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Introduction

Artificial Intelligence (AI) is exerting an 
increasingly significant influence on educa-
tional activities, transforming student learn-
ing, teaching practices, and assessment 
procedures (Davis, 1989). As AI applica-
tions continue to expand within educational 
processes, the importance of integrating AI 
into learning environments grows accord-
ingly, necessitating both technical and psy-
chological adaptation among all participants 
in educational activities to effectively utilize 

these technologies (Tankevitch et al., 2023). 
Against the backdrop of this transformation, 
researchers have devoted particular attention 
to the cognitive and metacognitive aspects 
of students’ interactions with digital learning 
environments (Schepman, Rodway, 2022; 
Azevedo, Cromley, 2004). Despite the recog-
nized effectiveness of intelligent educational 
assistants, studies have documented cogni-
tive dissonances associated with distrust, de-
creased motivation, and heightened anxiety 
(Lan, Zhou, 2025). These findings support the 

ной валидности (N = 11 экспертов), опросное исследование (N = 503 сту-
дентов различных уровней образования, возраст — 17–32 года, 54,3% 
женщин), а также ретестовую проверку (N = 21). Применялись методы 
эксплораторного и конфирматорного факторного анализа, коэффици-
енты альфа Кронбаха, корреляционный анализ с внешними шкалами 
(ТиТ), а также оценка ретестовой надежности. Результаты. Разработан 
и психометрически обоснован опросник, включающий 20 утверждений, 
которые распределены по двум шкалам: «Позитивное отношение к ИИ» 
и «Отсутствие настороженности к ИИ». Важно отметить, что утвержде-
ния второй шкалы в итоговой версии представлены в форме обратных 
(реверс-) пунктов: после реверс-кодировки высокие значения отражают 
сниженный уровень настороженности и более позитивную установку по 
отношению к ИИ, а низкие — более выраженную настороженность. Ин-
терпретация результатов требует учета данного направления кодировки. 
Оба фактора продемонстрировали высокие показатели внутренней со-
гласованности (α = 0,84 и α = 0,87). Эксплораторный и конфирматорный 
факторные анализы подтвердили двухфакторную модель. Обнаружены 
теоретически ожидаемые корреляции: позитивное отношение связано 
с технофилией (r = 0,58), отсутствие настороженности — с технофоби-
ей (r = 0,52). Ретест показал устойчивость шкал во времени (r = 0,71 и 
r = 0,68 соответственно). Выводы. Разработанный опросник является ва-
лидным и надежным инструментом для диагностики отношения студен-
тов к ИИ в образовательной деятельности. Он позволяет фиксировать 
амбивалентность установок обучающихся, сочетание технологического 
оптимизма и настороженности. Инструмент может использоваться в при-
кладных исследованиях цифровой трансформации образования, мони-
торинге готовности студентов к взаимодействию с интеллектуальными 
системами, а также в сравнительных и лонгитюдных исследованиях.

Ключевые слова: искусственный интеллект, цифровая трансформация 
образования, психометрия, студенты, опросник, установки

Для цитирования: Арлаков, Е.А., Микляева, А.В. (2026). Опросник «Отношение студентов 
к использованию технологий искусственного интеллекта в образовательной деятельности»: 
разработка и психометрические характеристики. Психологическая наука и образование, 
31(3), 5–20. https://doi.org/10.17759/pse.2026310301
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assumption that barriers to AI adoption may 
emerge at the level of subjective attitudes to-
ward AI technologies even among individuals 
with high levels of technological competence 
(Fan et al., 2024). A contradiction can be ob-
served between the rational acknowledgment 
of AI benefits and emotional apprehension 
manifested in fears of losing control or dimin-
ishing learner agency (Dahri et al., 2024).

Particular interest lies in examining the 
structure of attitudes toward AI, which can 
be conceptualized as comprising cogni-
tive, affective, and behavioral components 
(Binbasaran-Tuysuzoglu, Aydin, 2014). Re-
search indicates that these components are 
closely associated with broader technologi-
cal orientations, including technophilia and 
technophobia (D’Mello, Graesser, 2015). A 
predisposition toward technological open-
ness tends to facilitate more positive evalu-
ations of AI-assisted interactions, whereas 
pronounced technophobia may serve as a 
factor contributing to the avoidance of digital 
learning tools (Azevedo, Cromley, 2004).

According to contemporary models of 
learning that account for patterns of educa-
tional activity in digital environments, the ef-
fectiveness of learning increasingly depends 
on learners’ agency and reflective capacities 
(Azevedo et al., 2010). Approaches grounded 
in social-cognitive theory emphasize the role 
of metacognitive awareness as a necessary 
condition for the successful use of AI as a 
learning tool (Zimmerman, 2000). Empirical 
evidence suggests that students characterized 
by proactive self-regulation demonstrate sta-
ble strategies for purposeful use of intelligent 
prompts, particularly for planning, monitoring, 
and evaluating learning progress (Abdelshi-
heed et al., 2023). In contrast, learners relying 
on reactive regulatory strategies often engage 
with such tools only situationally or formally, 
thereby reducing their effectiveness (Mazari, 
2025). Similar conclusions have been reported 

in studies of adaptive educational platforms 
in higher education settings, where metacog-
nitive deficits reduced student engagement 
despite the presence of technological advan-
tages (D’Mello, Graesser, 2015).

AI systems integrated into learning man-
agement systems provide a variety of educa-
tional tools, ranging from simple contextual 
prompts to sophisticated forms of analytical 
support capable of adapting to user behavior 
(Huang et al., 2024). However, it is critical to 
recognize that the effectiveness of AI compo-
nents depends not only on system architec-
ture but also on students’ readiness to inter-
act with digital technologies as metasubject 
instruments for development (Dunlosky, Met-
calfe, 2009). Consequently, understanding 
the psychological determinants underlying 
students’ selection and use of AI tools in edu-
cational activities has become central to the 
design of contemporary educational systems. 
One such determinant may be students’ at-
titudes toward the use of AI technologies as 
tools for educational activity. According to 
Schepman and Rodway, attitudes toward AI 
constitute a complex disposition encompass-
ing both technological enthusiasm and trust, 
as well as critical apprehension (Schepman, 
Rodway, 2022). A similar perspective is ex-
pressed by Russian researchers, who argue 
that attitudes toward digital technologies may 
be inherently ambivalent, simultaneously 
incorporating elements of technological opti-
mism and digital anxiety that coexist within a 
complex structure of individual technological 
adaptation (Soldatova et al., 2021).

Several contemporary studies have at-
tempted to operationalize attitudes toward AI 
(Chen et al., 2020). For example, the Artificial 
Intelligence Attitude Scale (Aktay, Gok, Yildir-
im, 2024) includes three subscales (“Benefits 
of AI”, “Risks of AI”, and “Use of AI”); how-
ever, the rationale underlying the distinction 
between these dimensions remains unclear. 
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The Attitude Towards Artificial Intelligence 
Scale (Sindermann et al., 2020) comprises 
two subscales: “Acceptance of AI” and “Fear 
of AI.” Similarly, the General Attitudes toward 
Artificial Intelligence Scale (GAAIS) includes 
two analogous dimensions (Schepman, Rod-
way, 2022) and is widely used in studies ex-
amining the digital transformation of various 
spheres of life (e.g., Yang, Xia, 2023).

Thus, contemporary instruments for as-
sessing attitudes toward AI primarily employ 
bipolar dimensions aimed at identifying levels 
of AI acceptance and AI-related concerns. 
However, existing scales generally do not 
fully reflect the educational experiences of 
students, as they address attitudes toward AI 
within broader life contexts. At the same time, 
attitudes toward AI in education may possess 
unique characteristics resulting from AI’s in-
fluence on various aspects of the educational 
process, including assessment automation, 
individualized learning pathways, accessibil-
ity of educational resources, and changes 
in students’ cognitive activity. Furthermore, 
ethical considerations regarding the use of 
AI technologies in education have become 
increasingly prominent (Lim, 2025), highlight-
ing the need for assessment tools specifically 
designed to evaluate attitudes toward AI as a 
means of educational activity.

The development of AI technologies in 
education requires a more precise conceptu-
alization of the psychological constructs de-
scribing students’ attitudes toward such tools. 
International studies indicate that attitudes 
toward AI are not unidimensional but instead 
include both acceptance and trust as well as 
doubt, caution, and cognitive tension (Aze-
vedo, 2005; Moon, 2020). Although several 
instruments have been developed to assess 
general orientations toward AI, only a limited 
number distinguish between positive attitudes 
and more complex forms of apprehension 
that emerge during educational use.

Drawing upon theoretical models of self-
regulation (Winne, 1996; Corno, 1986) and 
studies examining perceptions of digital tech-
nologies (White, 2005; Binbasaran-Tuysuzo-
glu, 2014), it can be assumed that students 
develop two relatively independent com-
ponents of attitude toward AI: (1) a positive 
perception of AI benefits, including accessibil-
ity, learning support, and workload reduction; 
and (2) apprehension associated with risks 
such as excessive dependence, reduced ef-
fort, or doubts regarding the reliability of auto-
mated systems. However, empirical evidence 
suggests that these two components may not 
manifest symmetrically. As demonstrated by 
the development and psychometric evalua-
tion of the present questionnaire, statements 
intended to measure apprehension were fre-
quently interpreted by students through an in-
verse logic — not as expressions of anxiety or 
risk, but rather as a contrasting background 
for more positive evaluations. As a result, the 
statistically most valid model was represented 
by a scale whose scores increased as appre-
hension decreased.

Accordingly, the final version of the in-
strument includes two scales: “Positive At-
titudes toward AI”, reflecting perceptions 
of usefulness and benefits, and “Absence 
of Apprehension toward AI”, consisting of 
reverse-coded items that capture the degree 
to which apprehension, doubt, and concern 
are reduced. This structure provides a valid 
representation of the specific ways in which 
students perceive AI technologies. Although 
apprehension remains an important aspect of 
attitudes toward AI, its empirical assessment 
within a questionnaire format requires reverse 
coding. These interpretative characteristics 
were subsequently incorporated into the scor-
ing procedure, data analysis, and discussion 
of findings.

Based on these considerations, the pur-
pose of the present study was to develop and 
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provide psychometric validation for the ques-
tionnaire “Students’ Attitudes toward the Use 
of Artificial Intelligence Technologies in Edu-
cational Activities”, designed to account for 
the specific characteristics of AI technologies 
when used as tools for educational activity.

The study hypothesized that attitudes to-
ward AI as an educational tool would exhibit 
a two-factor structure consistent with findings 
from studies investigating attitudes toward AI 
beyond educational contexts. Specifically, at-
titudes toward AI were expected to represent 
a multidimensional construct encompassing 
both positive orientations (e.g., trust, effec-
tiveness, and technological optimism) and 
elements of apprehension (e.g., anxiety, re-
duced autonomy, and distrust of algorithms).

The classical three-component model of 
attitude (Allport, 1935; Rosenberg, Hovland, 
1960), according to which attitudes comprise 
cognitive, affective, and behavioral compo-
nents, implies that questionnaire items should 
address not only rational evaluations of AI op-
portunities and risks in education but also the 
emotional responses and potential behavioral 
tendencies associated with these evaluations.

These considerations served as the basis 
for the development of the questionnaire, the 
process of which is described in detail in the 
next section of the article.

Materials and methods

The empirical study consisted of three 
stages: (1) item generation and expert evalu-
ation of the questionnaire’s content validity; 
(2) a survey study aimed at assessing the 
main psychometric properties of the instru-
ment; and (3) a repeated survey study con-
ducted to evaluate test–retest reliability.

At the first stage, an initial pool of 29 
items was developed based on the content 
of the Attitude Towards Artificial Intelligence 
Scale (Sindermann et al., 2020), which pos-
sesses a two-factor structure correspond-

ing to the underlying theoretical construct. 
Eleven experts specializing in pedagogy, 
educational psychology, and digital tech-
nologies were recruited to evaluate the 
questionnaire. The experts assessed the 
clarity and comprehensibility of each state-
ment using a 5-point Likert scale. Mean 
scores (M) and standard deviations (SD) 
were calculated for each item. Six items 
with scores below the established threshold 
(M − SD) were excluded, and several state-
ments were revised in accordance with ex-
pert feedback.

At the second stage, data were collected 
through an online survey administered us-
ing Google Forms. All participants provided 
informed consent prior to participation. Data 
were collected anonymously and processed 
in accordance with established ethical stan-
dards for scientific research. The sample 
consisted of 503 students enrolled in various 
levels of higher and secondary vocational 
education. The sample encompassed all ma-
jor levels of academic training. The largest 
subgroup comprised specialist-degree stu-
dents (n = 295, 58,6%), followed by students 
enrolled in secondary vocational education 
programs (n  = 105, 20,9%). Undergradu-
ate students accounted for 68 participants 
(13,5%), master's students for 26 participants 
(5,2%), and doctoral students for 9 par-
ticipants (1,8%). Women constituted 54,3% 
of the sample, whereas men represented 
45,7%. Participants ranged in age from 17 to 
32 years, with a median age of 20 years. The 
sample included students from psychology 
and education, engineering, medical scienc-
es, humanities, and information technology 
programs.

Empirical data were collected using the 
preliminary version of the questionnaire Stu-
dents’ Attitudes Toward the Use of Artificial In-
telligence Technologies in Educational Activi-
ties. The initial version consisted of 23 items 
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and was subsequently reduced to 20 items 
during psychometric validation. Responses 
were recorded on a 5-point Likert scale. Par-
ticipants also completed the Technophobia 
and Technophilia Questionnaire (TTQ) devel-
oped by Soldatova et al. (2021).

At the third stage, conducted three 
months after the primary survey, a test–retest 
procedure was performed on a subsample of 
21 students. Participants completed the final 
20-item version of the questionnaire Students’ 
Attitudes Toward the Use of Artificial Intelli-
gence Technologies in Educational Activities.

Statistical analyses were conducted using 
SPSS and Python software, including the fac-
tor_analyzer, pandas, and matplotlib libraries. 
Preliminary assessment of data suitability for 
factor analysis involved the Kaiser–Meyer–
Olkin (KMO) measure of sampling adequacy 
and Bartlett’s test of sphericity. Exploratory 
factor analysis (EFA) was subsequently per-
formed using principal axis factoring with Vari-
max orthogonal rotation. To verify the factor 
structure, confirmatory factor analysis (CFA) 
was conducted. Internal consistency was 
evaluated using Cronbach’s alpha coefficients.

To assess concurrent validity, correla-
tion coefficients were calculated between the 
questionnaire scales and external variables 
represented by the dimensions of the Tech-
nophobia and Technophilia Questionnaire. It 
was hypothesized that the Positive Attitude 
toward AI factor would demonstrate positive 
correlations with technophilia, whereas the 
AI Apprehension factor would be positively 
associated with technophobia. Correlation 
analysis was also employed to evaluate the 
test–retest reliability of the questionnaire.

Scoring Procedure. Scale scores were 
calculated as the sum of responses to the 
corresponding questionnaire items. All items 
were rated on a 5-point Likert scale ranging 
from 1 (“strongly disagree”) to 5 (“strongly 
agree”). The second scale, Absence of Ap-

prehension toward AI, was constructed from 
reverse-worded items. To obtain an interpre-
table measure, responses to these items were 
reverse-coded using the formula: Reversed 
score = 6 − raw score. Following reverse 
coding, higher scores indicate lower levels of 
apprehension and a more positive attitude to-
ward AI, whereas lower scores reflect greater 
apprehension, doubt, and concern regarding 
the use of AI technologies.

Results

The expert evaluation of the question-
naire items included in the initial version of 
the instrument demonstrated that the mean 
expert rating of item clarity was M = 3,64 with 
a standard deviation of SD = 0,71, indicating 
an overall acceptable level of comprehensibil-
ity. Based on expert feedback, several item 
formulations were revised. For example, the 
statement “AI in education may lead to an am-
biguous perception of the teacher’s role” was 
reformulated as “Excessive use of AI in edu-
cation may reduce the significance of teach-
ers’ work, as key instructional and feedback 
functions become delegated to automated 
systems”. Item 10, originally formulated as 
“The use of AI in education affects students’ 
learning motivation, although it is not always 
clear how”, was revised to “Because of AI, 
students become less responsible for their 
learning outcomes”. Item 21, initially stated 
as “AI either facilitates or hinders the develop-
ment of students’ independent learning skills”, 
was reformulated as “AI deprives students of 
opportunities for independent information 
search”. As a result of the expert review pro-
cess, the preliminary version of the question-
naire consisted of 23 items.

To identify the latent structure of the in-
strument, an exploratory factor analysis (EFA) 
was conducted on the 23-item version of the 
questionnaire. Prior to factor extraction, the 
suitability of the data for factor analysis was 
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assessed. The Kaiser–Meyer–Olkin measure 
of sampling adequacy was 0,84, indicating 
a high level of adequacy of the correlation 
matrix for factorization. In addition, Bartlett’s 
test of sphericity was statistically significant 
(p < 0,001), confirming the presence of an 
underlying factor structure. Although pre-
liminary indicators, including eigenvalues 
and inspection of the scree plot, suggested 
the possibility of a three-factor solution, the 
number of factors was fixed at two. This deci-
sion was guided by the intention to preserve 
the theoretically grounded bipolar structure of 
the questionnaire. Consequently, two stable 
factors emerged: (1) a factor comprising 
statements related to the usefulness, inter-
activity, and personalization capabilities of AI 

in education, labeled Positive Attitude toward 
AI, and (2) a factor including statements con-
cerning the risk of loss of control, reduced 
learning motivation, and other potential nega-
tive consequences of AI use, labeled Ab-
sence of Apprehension toward AI. The EFA 
also served to evaluate item quality accord-
ing to the following criteria: factor loadings of 
at least 0,30 and the absence of substantial 
cross-loadings. Through an iterative proce-
dure involving the removal of items that failed 
to meet these criteria and recalculation of the 
factor structure after each step, the question-
naire was reduced to a final set of 20 items. 
The final exploratory factor solution revealed 
a two-factor structure accounting for 47,6% of 
the total variance (see Table 1).

Table 1
EFA results (N = 503)

Statements Factor 1 Factor 2

1. Artificial intelligence (AI) helps personalize the learning process, making it more 
effective.

0,66 0,17

2. The use of AI in education allows students to find the information they need more 
quickly.

0,65 –0,04

3. AI complicates interactions between students and instructors. 0,23 0,38

4. AI reduces students’ creativity by providing ready-made solutions. 0,08 0,77

5. AI creates additional concerns regarding the protection of students’ personal data. 0,14 0,48

6. AI technologies facilitate access to educational resources for students with 
disabilities.

0,64 –0,01

7. Instructors can better assess students’ academic progress using the analytical 
capabilities of AI.

0,57 0,13

8. AI reduces the quality of students’ understanding of complex academic topics. 0,14 0,54

9. AI supports the development of individualized learning pathways. 0,62 0,28

10. Due to AI, students may lose critical thinking skills. –0,06 0,79

11. AI helps adapt learning materials more effectively to students’ levels of 
knowledge.

0,68 0,16

12. AI enables students to manage the time they spend on learning more efficiently. 0,68 0,05

13. AI evaluates students’ performance unfairly. 0,09 0,41

14. AI makes it possible to create more interactive and engaging educational 
materials.

0,65 –0,02

15. AI contributes to a deeper understanding of complex topics through the use of 
data analysis.

0,68 0,13

16. AI systems can improve access to education in remote regions. 0,69 –0,05

17. The use of AI in education makes learning less humane and less individualized. -0,07 0,32
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The next step involved testing the two-
factor structure of the questionnaire using con-
firmatory factor analysis (CFA). The purpose of 
this stage was to evaluate the extent to which 
the empirical data fit the hypothesized model 
consisting of two latent variables: Positive At-
titude toward AI and Absence of Apprehension 
toward AI. The model included the 20 items 
retained following the exploratory factor analy-
sis, with each item specified to load on only 
one latent factor. The analysis was conducted 
using the Maximum Likelihood (ML) estimation 
method. Modification indices, residual corre-
lations, and error distributions were addition-
ally examined to evaluate potential sources of 
model misfit. The results of the CFA supported 
the adequacy of the proposed two-factor 
model. The chi-square to degrees of freedom 
ratio was χ²/df = 433,8/169 = 2,57, indicating 
an acceptable level of model fit. Furthermore, 
the comparative fit indices demonstrated good 
correspondence between the hypothesized 
model and the observed data, with CFI = 0,94 
and TLI = 0,92. The RMSEA value of 0,06 also 
suggested an acceptable approximation of 
the model to the data structure (see Figure 1). 
Overall, the CFA findings provided empirical 
support for the proposed two-factor structure 
of the questionnaire and confirmed that the re-
tained items adequately represented the latent 
constructs of Positive Attitude toward AI and 
Absence of Apprehension toward AI.

Subsequent analyses demonstrated that 
both questionnaire scales exhibited high in-
ternal consistency. Cronbach’s alpha coef-
ficients were 0,84 for the Positive Attitude 

toward AI scale and 0,87 for the Absence of 
Apprehension toward AI scale.

 To assess the concurrent validity of the 
questionnaire, correlation analyses were con-
ducted between the two identified scales and 
the principal subscales of the Technophobia 
and Technophilia Questionnaire (TTQ). The 
results are presented in Table 2 as a cor-
relation matrix showing the strength and di-
rection of relationships among the variables. 
The Positive Attitude toward AI scale dem-
onstrated a strong positive correlation with 
technophilia (r = 0,58), as well as moderate 
positive correlations with technorationalism 
(r = 0,32) and technopessimism (r =  0,41). 
The interpretation of correlations involving 
the Absence of Apprehension toward AI scale 
requires consideration of its scoring proce-
dure. Since all items included in this scale 
were reverse-worded and transformed prior 
to score calculation using the formula 6 − raw 
score, the resulting scale score reflects lower 
levels of apprehension toward AI rather than 
greater apprehension. Consequently, the 
observed positive correlation between this 
scale and technophobia (r = 0,52) indicates 
that higher scores correspond to lower ap-
prehension, whereas lower scores reflect 
greater apprehension toward AI technolo-
gies. This clarification allows for the correct 
interpretation of the observed relationships 
and prevents confusion between raw item 
responses and reverse-coded scale scores. 
Overall, the pattern of correlations provides 
evidence supporting the concurrent validity of 
the questionnaire and is generally consistent 

Statements Factor 1 Factor 2

18. Due to AI, students become less responsible for their learning outcomes. 0,09 0,73

19. AI deprives students of opportunities to independently search for information. 0,08 0,71

20. Excessive use of AI in education may reduce the importance of instructors’ work, 
as key teaching and feedback functions become transferred to automated systems.

–0,11 0,54

Expl.Var 4,39 3,63

Prp.Totl 0,22 0,18
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with the theoretical assumptions underlying 
its development.

Final scores for the Absence of Apprehen-
sion toward AI scale were calculated using 

reverse coding of all corresponding items ac-
cording to the formula 6 − raw score. Higher 
values indicate lower levels of apprehension 
toward AI, whereas lower values reflect great-

Table 2
Correlation matrix reflecting the strength and direction of the relationships between 

the scales of the questionnaires “Students’ attitudes towards the use of artificial 
intelligence technologies in educational activities” and TTQ (N = 503)

Indicators AI Positive Attitude Scale AI Absence of Apprehension Scale

Technophilia 0,58* –0,15*

Technorationalism 0,32* 0,12*

Technopessimism 0,41* –0,09*

Technophobia –0,25** 0,52**
Note: «*» — p < 0,001, «**» — p < 0,05.

Fig. Structure of the questionnaire (based on the results of the CFA)
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er apprehension. All correlations reported for 
this scale were calculated using the reverse-
coded composite scores.

The assessment of test–retest reliabil-
ity revealed strong associations between the 
scores obtained during the initial and follow-up 
measurements. Statistically significant positive 
correlations were observed both at the level 
of individual items (r = 0,52–0,76, p  < 0,05) 
and at the level of the overall factor scores. 
For the Positive Attitude toward AI scale, the 
test–retest correlation coefficient was r = 0,71 
(p < 0,001), whereas for the Absence of Ap-
prehension toward AI scale, the corresponding 
coefficient was r = 0,68 (p < 0,001).

These findings indicate satisfactory tem-
poral stability of the questionnaire and sug-
gest that the measured constructs remain 
relatively consistent over time.

At the final stage of the analysis, descrip-
tive statistics were calculated for both ques-
tionnaire scales (see Table 3).

An analysis of descriptive statistics re-
vealed that for the Positive Attitude Toward 
AI scale, the mean score was M = 34,05 
(SD = 4,86), with scores ranging from 14 to 
46 points. For the Absence of Apprehension 
Toward AI scale, the mean score was M  = 
32,63 (SD = 5,54), ranging from 13 to 49 
points. The final version of the questionnaire 
is provided in the appendix to this article.

Discussion

The developed model, which underlies 
the study “Student Attitudes Toward the Use 
of Artificial Intelligence Technologies in Edu-
cational Activities”, proposed the existence of 

two interrelated but opposing factors reflect-
ing the poles of students' attitudes toward 
artificial intelligence as an educational tool. 
The results confirm the two-factor structure 
of students' attitudes toward the use of arti-
ficial intelligence technologies in educational 
activities. The first scale reflects the sever-
ity of rationally and emotionally positive atti-
tudes. The second scale is a reversed form 
of statements originally describing caution, 
anxiety, or doubts regarding the use of AI. It 
is important to emphasize that higher scores 
on this scale are interpreted as a decrease 
in caution. This conclusion is consistent with 
the observed trend in the data, whereby state-
ments formulated in a negative modality func-
tioned empirically as a counterpoint to posi-
tive attitudes, rather than as an independent 
negative attitude.

These results are consistent with modern 
models for measuring attitudes toward arti-
ficial intelligence presented in international 
studies. Thus, the two-factor structure of the 
questionnaire we developed (“Positive Atti-
tude Toward AI” and “Absence of Apprehen-
sion toward AI”) correlates with the structure 
of the GAAIS (Schepman, Rodway, 2022) 
and ATAI (Sindermann et al., 2020) scales, 
as well as (in terms of modal scales) with 
the AIAS (Aktay, Gök, Yıldırım, 2024). In our 
study, apprehension manifests itself in a more 
subtle form and requires reverse coding for 
adequate interpretation, which is supported 
by both the results of the factor analysis and 
the confirmatory model.

Furthermore, the results obtained dur-
ing the concurrent validity test of the ques-

Таблица 3 / Table 3
Descriptive statistics of scales

Scales Mean Standard Deviation Minimum Maximum

Positive Attitude toward AI 34,05 4,86 14 46

Absence of Apprehension toward AI 32,63 5,54 13 49
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tionnaire confirm the complexity of the indi-
vidual structure of technological adaptation 
(Soldatova, 2021). Thus, in addition to the 
theoretically expected correlation profile of 
the scales of the questionnaire we devel-
oped with the TTQ measures, a seemingly 
paradoxical correlation was found between 
the positive attitude scale and technopes-
simism. It is likely that, although technopes-
simism is not formally included in the tech-
nophilic attitudes cluster, it may contain 
elements of rational skepticism associated 
with selective trust in technology. In this 
case, technopessimism may not contradict 
technological optimism, but rather indicate 
the presence of rational skepticism in as-
sessing AI, while maintaining a general 
orientation toward the use of digital tools. 
In other words, a positive attitude does not 
preclude a critical perception of the po-
tential risks of AI, which is consistent with 
the concept of “informed optimism”, where 
subjective acceptance of a technology is 
combined with an awareness of its poten-
tial limitations.

The nature of the correlations discovered 
deserves special attention. The indicator of 
reduced apprehension demonstrates posi-
tive correlations with technological trust and 
negative correlations with indicators of tech-
nophobia, which is consistent with theoretical 
expectations. However, the strength of these 
relationships is weaker than that of the posi-
tive attitude scale, suggesting that apprehen-
sion toward AI is weaker and less structured 
than a positive attitude. This is consistent with 
research on digital anxiety, which shows that 
moderate mistrust or doubt may not be an in-
dependent, stable attitude, but rather reflect 
situational reactions to changes in the learn-
ing environment.

Taken together, the results confirm that 
students' attitudes toward AI in educational 
activities are characterized by a predomi-

nance of positivity and moderate appre-
hension. This profile is consistent with the 
adaptive technological openness model, in 
which users recognize the tool's potential 
but remain critical in assessing risks and 
limitations. From the perspective of practi-
cal AI implementation in education, this sug-
gests that improving the effectiveness of AI 
tools is possible not only through expanding 
the functionality of systems but also through 
developing students' metacognitive skills 
that facilitate conscious and autonomous 
use of digital tools.

The interpretation of the “Absence of 
Apprehension toward AI” scale requires fur-
ther clarification. This scale is formed from 
reversed statements; therefore, a higher 
final value after reversal reflects reduced 
apprehension and a more positive attitude 
toward the use of AI technologies. We re-
tained the substantive connection of this 
scale with the construct of apprehension, 
but emphasize the need to consider the di-
rection of coding when analyzing and com-
paring results. For practical use, we recom-
mend that researchers either indicate the 
direction of coding directly in tables or use 
already reversed values.

An analysis of descriptive statistics re-
vealed differences in student attitudes toward 
the use of AI technologies in educational ac-
tivities, reflecting both general trust in AI and 
the presence of critical expectations regard-
ing its application in education. Positive atti-
tudes slightly outweigh cautious ones, which 
is generally consistent with the literature on 
student attitudes toward AI (Sindermann et 
al., 2020). It should be emphasized that the 
range of responses indicates significant indi-
vidual differences and confirms the validity of 
using the questionnaire as a diagnostic tool 
sensitive to individual differences in attitudes 
toward AI. Overall, the obtained data confirm 
the ambivalence of students' attitudes toward 
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AI: the sample simultaneously exhibits tech-
nological optimism and expressed concerns 
about the consequences of the digitalization 
of education.

Conclusions

The findings of the present study sup-
ported the hypothesis that students’ attitudes 
toward the use of artificial intelligence in edu-
cational activities can be described through a 
two-factor model comprising both acceptance 
and apprehension components. Exploratory 
and confirmatory factor analyses made it 
possible to identify and confirm the presence 
of two stable latent variables: positive attitude 
toward AI, reflecting trust, perceptions of ef-
fectiveness, and the personalization potential 
of technologies, and apprehension, express-
ing doubts about fairness, ethics, and auton-
omy in the context of integrating AI technolo-
gies into education.

The ambivalent attitudes observed among 
students reflect a broader trend associated 
with digital adaptation. On the one hand, 
students demonstrate openness toward tech-
nological innovation; on the other hand, they 
remain aware of the potential risks and chal-
lenges accompanying the widespread adop-
tion of AI technologies. This bipolar structure 
of attitudes is particularly important in the con-
text of designing and evaluating educational 
systems that incorporate AI components, as 
positive perceptions of AI may coexist with 
substantial levels of uncertainty, concern, 
and skepticism. The questionnaire developed 
in the present study may be applied in a vari-
ety of research contexts related to the digital 
transformation of education.

In particular, it provides opportunities for 
monitoring processes occurring within uni-
versities and colleges, especially with regard 
to assessing students’ readiness to interact 
with intelligent digital assistants and adap-
tive learning platforms. Furthermore, the in-

strument may be used for both cross-group 
and cross-cultural comparisons, as well as 
for examining the dynamics of students’ digi-
tal socialization in longitudinal studies. In ap-
plied assessment contexts, the questionnaire 
may serve as a foundation for constructing 
a learner’s digital profile, with particular em-
phasis on trust in AI-based components in-
tegrated into educational environments. Fu-
ture research should focus on expanding the 
empirical basis of validation by including stu-
dents from different educational levels and 
academic disciplines. Another promising di-
rection involves integrating the questionnaire 
into comprehensive assessments of educa-
tional trajectories using digital trace data. Of 
particular interest are studies examining the 
relationships between attitudes toward AI 
and students’ self-regulation strategies, mo-
tivational characteristics, and metacognitive 
processes. Such research may contribute to 
the development of evidence-based person-
alized approaches to the implementation of 
intelligent technologies in education.

Limitations. Several limitations should 
be acknowledged. First, although the prima-
ry sample was relatively large, the assess-
ment of test–retest reliability was conducted 
on a comparatively small subsample, which 
may limit the robustness of conclusions re-
garding the temporal stability of the instru-
ment. Second, the study relied exclusively 
on self-report data collected through an 
online survey. Consequently, the findings 
may be influenced by response biases, in-
cluding social desirability effects, subjective 
interpretation of questionnaire items, and 
other sources of self-report measurement 
error. Future studies employing larger retest 
samples and incorporating behavioral or 
performance-based measures may provide 
additional evidence for the validity and reli-
ability of the instrument.
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