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Abstract: Generative artificial intelligence is increasingly recognized as an important tool
for supporting learning processes. The aim of this study was to examine high school students’
attitudes toward the use of ChatGPT as a support for learning mathematics, with a particular
focus on the role of motivational orientations, individual needs, and facilitating conditions in
shaping their attitudes and intention to use this tool. The study was conducted on a sample of 99
students from a Serbian high school using a questionnaire based on the integration of the Tech-
nology Acceptance Model (TAM) and the motivational model of self-regulated learning. The
results of the exploratory factor analysis identified six latent dimensions: attitudes toward the
use of ChatGPT, intention to use, intrinsic and extrinsic goal orientation, students’ individual
needs, and facilitating conditions. The findings of the regression analysis indicate that students’
attitudes play a central role in shaping their intention to use ChatGPT, while intrinsic motivation,
individual needs, and facilitating conditions make significant contributions to the development
of positive attitudes. The results highlight the importance of pedagogical and motivational con-
ditions for the meaningful and responsible implementation of generative artificial intelligence
in mathematics education.

Keywords: ChatGPT, generative artificial intelligence, mathematics education, student
motivation, student attitudes

INTRODUCTION

The growing use of generative artificial intelligence (Al) in education has
prompted increasing attention to its effectiveness, acceptance, and impact on stu-
dents. With the emergence of generative Al, tools such as ChatGPT are increas-
ingly being integrated into mathematics education, enabling the generation of ex-
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planations, lesson planning, and the provision of personalized feedback, thereby
fostering student engagement and self-regulated learning (Pepin et al. 2025). How-
ever, the acceptance of such tools depends on a range of factors, including students’
motivation and attitudes, the availability of facilitating technological conditions,
and their individual learning needs.

Existing studies (Lin, Jiang 2025; Zheng et al. 2024) emphasize the role
of motivation as a key factor in the acceptance of generative artificial intelligence,
while also highlighting the lack of research encompassing other educational lev-
els. Additional studies report significant improvements in students’ self-confidence,
motivation, and learning outcomes when ChatGPT is used as a supplementary
learning tool, particularly for problem-solving and programming in mathematics
courses (Gouia-Zarrad, Gunn 2024; Dasari et al. 2024). In some cases, assistance
generated by ChatGPT has produced learning gains comparable to those achieved
through human tutoring, especially in algebra (Pardos, Bhandari 2024). Further-
more, teachers can use ChatGPT for lesson planning, generating instructional ex-
amples, and supporting students with diverse learning needs (Almarashdi et al.
2024; Taani, Alabidi 2025). Despite these benefits, the use of ChatGPT in educa-
tion also presents several challenges. The responses generated by ChatGPT are not
always fully accurate or appropriately tailored to students’ age and prior knowledge.
Moreover, the literature highlights ethical concerns, as well as the risk of students
becoming overly reliant on generative artificial intelligence (Pepin et al. 2025).

The aim of this study was to examine how different forms of student motiva-
tion (intrinsic and extrinsic), individual learning needs, and facilitating conditions
influence students’ attitudes toward the use of ChatGPT in mathematics learning,
as well as their intention to continue using it. Contemporary research on the ac-
ceptance of artificial intelligence in education has predominantly focused on high-
er education, while the high school context has received considerably less scholarly
attention. This study seeks to address that gap by investigating the perceptions
of students from a Serbian high school during 2025. The findings are expected
to contribute to the development of pedagogical strategies for the more effective
integration of Al tools into mathematics education, with particular emphasis on
motivational support and the individualization of the learning process.

THEORETICAL FRAMEWORK

The theoretical framework of this study is based on the integration of the
Technology Acceptance Model (TAM) (Venkatesh, Davis 2000) and the motiva-
tional model of self-regulated learning (Pintrich 1991), adapted to the educational
context of generative artificial intelligence in mathematics education. Within the
TAM framework, particular attention is given to students’ attitudes toward tech-
nology and their intention to use it, while the motivational model of self-regulated
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learning provides insight into the intrinsic and extrinsic motivational orientations
that shape how students approach learning with the support of ChatGPT. This in-
tegrated framework enables a comprehensive understanding of the cognitive, moti-
vational, and contextual factors influencing the acceptance of ChatGPT in learning
mathematics.

Intrinsic Goal Orientation (IGO) refers to students’ intrinsic motivation, that
is, the satisfaction, curiosity, and interest derived from the learning process itself
and from solving mathematical problems. Students with a strong intrinsic goal ori-
entation perceive learning as a challenge and an opportunity for personal growth,
which may encourage them to use ChatGPT as a tool for deepening conceptual
understanding, exploring alternative problem-solving strategies, and overcoming
learning difficulties independently (Zheng et al. 2024).

Extrinsic Goal Orientation (EGO) refers to motivation driven by external
rewards, such as higher grades, teacher praise, or social recognition. In the context
of using ChatGPT for mathematics learning, this orientation may encourage stu-
dents to use the tool to solve problems more efficiently or achieve better academic
performance. However, previous research suggests that while extrinsic motivation
may facilitate the initial acceptance of technology, sustained and meaningful use
depends primarily on intrinsic motivation (Liu, Lin 2010).

Individual Demand (1D) refers to students’ need for ChatGPT to provide
personalized information and learning support tailored to their individual charac-
teristics, prior knowledge, interests, and learning pace. In mathematics education,
this construct encompasses the tool’s ability to deliver customized explanations,
step-by-step solutions, additional examples, and alternative problem-solving ap-
proaches. Perceived adaptability and relevance of the generated content are ex-
pected to play a significant role in shaping students’ positive attitudes toward Chat-
GPT (Lin, Jiang 2025).

Facilitating Conditions (FC) refer to the extent to which students perceive
that they have access to the technical, organizational, and digital resources neces-
sary for using ChatGPT effectively (Venkatesh et al. 2003). These conditions in-
clude access to digital devices and the internet, as well as the basic level of digital
literacy required to use the tool successfully. In the Serbian educational context,
where limitations in digital infrastructure and institutional support still exist, facili-
tating conditions represent an important prerequisite for the adoption and contin-
ued use of contemporary educational technologies (Mandi¢ 2023).

Attitude toward ChatGPT (ATT) represents students’ overall cognitive and
affective evaluation of the extent to which ChatGPT is perceived as useful, engag-
ing, and desirable as a support tool for mathematics learning. Positive attitudes
are expected to develop when students perceive that the tool enhances their un-
derstanding of mathematical concepts, promotes greater learning autonomy, and
increases learning motivation (Ergene, Caylan-Ergene 2025).
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Behavioral Intention (BI) refers to students’ willingness to continue using
ChatGPT in the future as part of their mathematics learning process. According
to technology acceptance models, behavioral intention is considered the strongest
predictor of actual technology use (Alzahrani et al. 2019).

Based on these theoretical assumptions, this study proposes that students’
motivational orientations (IGO and EGO), Individual Demand (ID), and Facili-
tating Conditions (FC) directly influence their Attitude toward ChatGPT (ATT),
while ATT plays a central role in shaping students’ Behavioral Intention (BI) to
continue using the tool. This model therefore enables the examination of the in-
teractions among motivational, individual, and contextual factors that contribute
to the acceptance of ChatGPT as a support tool for learning mathematics among
high school students.

Recent studies further confirm the importance of psychological and tech-
nological factors in the adoption of Al in education. A study conducted in Serbia
(Milutinovi¢ 2025) demonstrated that perceived usefulness, perceived ease of use,
digital literacy, subjective norm, and the perception of Al as a tool for social good
significantly influence pre-service teachers’ competencies and their ethical Tech-
nological Pedagogical Content Knowledge (TPACK). Similarly, another study
(Milutinovi¢ et al. 2025a) found that ethical TPACK, Al for social good, and
subjective norm were the strongest predictors of teachers’ intention to integrate Al
into their teaching practice.

In addition, another study (Milutinovi¢ et al. 2025b) highlighted the po-
tential of advanced digital approaches in mathematics education by showing that
integrating cryptographic techniques into online collaborative mathematical prob-
lem-solving activities can enhance students’ collaboration, motivation, and sense of
responsibility. Collectively, these studies indicate that the successful implementa-
tion of Al in education depends on well-developed digital competencies, ethical-
pedagogical knowledge, and a supportive collaborative learning environment.

Nevertheless, the Serbian educational system continues to face challenges
related to insufficient pedagogical and technical competencies among teachers, as
well as limited digital infrastructure, which hinder the regular implementation of
contemporary educational technologies (Mandi¢ 2023). Although recent educa-
tional reforms have encouraged the development of digital education, the practical
integration of information and communication technologies (ICT) remains con-
strained by inadequate equipment and resistance to innovation. These systemic
challenges make Facilitating Conditions (FC) a particularly important determinant
of the acceptance of tools such as ChatGPT.

Based on the reviewed literature on ChatGPT acceptance, this study aims to
examine the factors influencing high school students’ attitudes toward and inten-
tion to use ChatGPT for mathematics learning in Serbia. Using a model grounded
in the Technology Acceptance Model and motivational constructs, exploratory fac-
tor analysis identified six latent factors: Attitude (ATT), Behavioral Intention (BI),
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Intrinsic Goal Orientation (IGO), Extrinsic Goal Orientation (EGO), Facilitating
Conditions (FC), and Individual Demand (ID). Accordingly, the study addresses
the following research questions:

RQ1: To what extent do ATT, IGO, EGO, FC, and ID predict high school
students’ Behavioral Intention (BI) to use ChatGPT for mathematics learning?

RQ2: To what extent do IGO, EGO, FC, and ID predict high school stu-
dents’ Attitude (ATT) toward using ChatGPT for mathematics learning?

METHOD
PARTICIPANTS

The study involved 99 students from the First Grammar School of Kragu-
jevac, Serbia, whose demographic characteristics are presented in Table 1. Of the
total sample, 31 students (31.3%) were male, while the remaining participants
were female. The mean age of the participants was 16.47 years (SD = 0.96).

Table 1. Demographic characteristics of the respondents

Variable Category f Percentage
Age 15 years old 19 19.2
16 years old 28 28.3

17 years old 38 38.4

18 years old 14 14.1

Gender Male 31 31.3
Female 68 68.7

Grade Grade 1 27 27.3
Grade 2 27 27.3

Grade 3 45 455

Frequency of ChatGPT use for Daily 6 6.1
learning mathematics Several times a week 9 9.1
Once a week 11 11.1

Once a month 26 26.2

Less than once a month 47 47.5

Total f (%) 99 100.0

Students participated voluntarily and were informed that they could with-
draw from the study at any time without consequences. All ethical principles were
strictly observed in accordance with institutional and academic guidelines. The
completion of the paper-based questionnaire required approximately 15 minutes.

39



Y3OAHHIA, 2026, XXIII/2; ctp. 35-50

VErica R. MiLutivovi¢, Ivana R. OBraDpovI¢, SuzaNA M. DorRPEVIC

The data collection was conducted during regular school classes after participants
had been informed about the purpose of the study and the questionnaire adminis-
tration procedure. The participants completed the questionnaire individually using
paper-and-pencil forms, with clear assurances regarding anonymity, confidential-
ity, and voluntary participation.

INSTRUMENT

Table 2. Scales and corresponding items

Construct (Source)

Item

Intrinsic Goal Orientation (Lin,
Jiang 2025)

IGO2. | want ChatGPT to provide mathematics problems that stimulate
my curiosity, even if they are difficult.

IGO4. | would like ChatGPT to offer me more mathematics problems,
even if this does not affect my grades.

Extrinsic Goal Orientation (Lin,
Jiang 2025)

EGO2. | use ChatGPT for learning mathematics to show others how
good | am at mathematics.

EGO3. | expect praise from my teacher or recognition from my peers
because | use ChatGPT in mathematics learning.

Individual Demand (Lin, Jiang
2025)

ID2. ChatGPT can recommend mathematics problems that match my
level of mathematical knowledge.

ID3. Over time, ChatGPT can recognize my individual learning needs in
mathematics.

Facilitating Conditions (Lin, Jiang
2025)

FC1. I have the necessary digital devices and internet access to use
ChatGPT for mathematics learning.

FC2. I have the basic knowledge required to use ChatGPT for learning
mathematics.

Attitude (Ergene, Caylan-Ergene
2025)

ATT2. | enjoy learning mathematics with the support of ChatGPT.

ATT3. | find using ChatGPT while practicing mathematics interesting.

ATT4. When learning mathematics, ChatGPT feels like someone who
genuinely helps me.

ATTS. | enjoy using ChatGPT for learning and exploring mathematics
while practicing.

Behavioral Intention (Alzahrani
et al. 2019; Lin, Jiang 2025)

BI1. I am willing to continue using ChatGPT for learning mathematics if
its explanations are helpful.

BI3. | would recommend using ChatGPT for learning mathematics to a
friend.

BI6. | plan to use ChatGPT as part of my regular mathematics learning.

DATA ANALYSIS

The statistical analyses were performed using IBM SPSS. The descriptive
statistics were first calculated to summarize the central tendency and variability of
all study variables. The Exploratory Factor Analysis (EFA) was conducted to ex-
amine the factorial structure of the instrument and assess construct validity. Subse-
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quently, multiple regression analysis was employed to investigate the effects of the
independent variables on the dependent constructs (Hair et al. 2019).

Prior to the analyses, all major statistical assumptions were examined and
confirmed, including normality of data distribution absence of multicollinearity,
and absence of influential outliers (Tabachnick, Fidell 2019).

RESULTS

Exploratory Factor Analysis (EFA) was conducted using the Principal
Component Analysis (PCA) extraction method with Direct Oblimin rotation and
Kaiser normalization, as the latent constructs were expected to be correlated. The
analysis identified six clearly defined factors, which together represent the theo-
retical model underlying the present study. The factor loadigs of the questionnaire
items are presented in Table 3.

Table 3. Exploratory factor analysis

Component

ATT EGO FC 1GO Bl ID
ATT2 0.896
ATT3 0.916
ATT4 0.841
ATT5 0.861
BI1 0.569 -0.325
BI3 0.661
BI6 0.753
ID2 -0.921
ID3 -0.750
1GO2 -0.848
1G04 -0.830
EGO2 0.871
EGO3 0.949
FC1 0.971
FC2 0.847

The factor analysis confirms a clear and theoretically expected structure
comprising six latent variables: Attitude toward ChatGPT use (ATT), Behavio-
ral Intention (BI), Intrinsic Goal Orientation (IGO), Extrinsic Goal Orientation
(EGO), Individual Demand (ID), and Facilitating Conditions (FC).

All items exhibit high factor loadings, mostly = .75, indicating strong re-
lationships between the individual indicators and their corresponding latent con-
structs. These findings indicate the sound internal structure of the questionnaire
and the conceptual distinctiveness of each factor. The most stable and clearly dif-
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ferentiated factor is ATT, which represents the strongest cluster of students’ posi-
tive perceptions regarding the use of ChatGPT for learning mathematics.

To provide an initial overview of the data, a descriptive analysis was con-
ducted, including the means, standard deviations, skewness, kurtosis, and reliabil-
ity coefficients (Cronbach’s o) for all examined variables (Table 4).

Table 4. Descriptive statistics

Variable Mean Standard Deviation Skewness Kurtosis Cronbach’s a
ATT 2.34 1.23 0.64 -0.59 0.93
BI 2.63 1.27 0.42 -0.83 0.87
1GO 2.23 1.10 0.36 -1.04 0.75
EGO 1.63 0.98 1.81 2.82 0.85
FC 3.68 1.39 -0.93 -0.53 0.83
ID 2.95 1.17 -0.27 -0.74 0.80

Students exhibit relatively reserved attitudes toward the use of ChatGPT for
learning mathematics (M = 2.34), whereas Facilitating Conditions (FC) receives
the highest mean score (M = 3.68), indicating that most participants perceive they
have adequate technical resources and basic digital skills to use the tool. Extrinsic
Goal Orientation (EGO) has the lowest mean score (M = 1.63), suggesting that
students do not primarily use ChatGPT to gain praise, recognition, or outperform
others. Instead, their use of the tool appears to be driven more by personal interest
and curiosity than by external rewards. Furthermore, 47.5% of the participants re-
ported using ChatGPT less than once a month for learning mathematics, indicating
that the tool has not yet become an integral part of students’ everyday mathematics
learning practices.

To examine the relationships among the study variables, a correlation analy-
sis was conducted (Table 5)

Table 5. Correlation Matrix

Variable Bl ATT EGO 1GO ID
ATT .704** —

EGO 499** .395%* -

IGO 571%* .546%* 478** -

ID .519%* .500** .396** 493%* —

FC 465** 496** .266** 415%* .564%*
Note. p <.01.

The results indicate that all examined variables are positively and statisti-
cally significantly correlated (p < .01), demonstrating their consistency and stable
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interrelationships within the proposed research model. The strongest correlation is
present between ATT and BI r = .704 , confirming that students’ attitudes play a
substantial role in shaping their intention to continue using ChatGPT for learning
mathematics. In addition, a moderately strong and statistically significant correla-
tion is found between Facilitating Conditions (FC) and Individual Demand (ID) r
=.564 , suggesting that better technological resources and greater competence in
using ChatGPT enhance students’ perceptions that the system is capable of meet-
ing their individual learning needs. The remaining correlations range from moder-
ate to moderately strong positive values, providing further support for the internal
coherence and theoretical validity of the proposed research model. To examine
the extent to which motivational orientations, attitudes, and facilitating conditions
predict students’ Behavioral Intention (BI) to use ChatGPT, a multiple regression
analysis was conducted (Table 6).

Table 6. Multiple regression analysis predicting BI

Predictor Unstandardized Coefficients Standardized Coefficients

B SE B t p
Constant 0.219 0.287 — 0.763 447
ID 0.087 0.101 0.081 0.864 .390
EGO 0.256 0.104 0.200 2.463 .016*
FC 0.055 0.082 0.060 0.672 .503
IGO 0.184 0.104 0.160 1.776 .079
ATT 0.472 0.101 0.450 4.672 <.001***

The regression model is statistically significant and explaines 57.2% of the
variance in the dependent variable (R?=.572, F(5, 89) = 23.79, p < .001), indicat-
ing a high level of explanatory power. Attitude toward ChatGPT (ATT) emerges
as the strongest predictor (8 = .45, p < .001), indicating that students’ attitudes to-
ward ChatGPT make the greatest contribution to their intention to use the tool for
learning mathematics. Extrinsic Goal Orientation (EGO) is also found to be a sig-
nificant, albeit moderate, predictor (5 = .20, p < .05), suggesting that students who
seek external validation and recognition are more likely to use ChatGPT. Intrinsic
Goal Orientation (IGO) exhibits a trend toward statistical significance (p = .079),
indicating that intrinsically motivated students may be somewhat more inclined to
adopt new digital tools, although its effect is not sufficiently strong to reach statisti-
cal significance in the present model. In contrast, Facilitating Conditions (FC) and
Individual Demand (ID) do not make statistically significant independent contribu-
tions to explaining students’ behavioral intention to use ChatGPT.

To identify the factors that best predict students’ Attitude toward ChatGPT
(ATT), a second multiple regression analysis was performed (Table 7).
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Table 7. Multiple regression analysis predicting ATT

Predictor Unstandardized Coefficients Standardized Coefficients
B SE Y t p

Constant -0.270 0.295 — -0.915 .362
ID 0.239 0.101 0.230 2.369 .020*
EGO 0.115 0.107 0.093 1.068 .289
FC 0.265 0.080 0.301 3.304 .001**
IGO 0.300 0.103 0.273 2.916 .004**

DISCUSSION

The aim of this study was to examine how different forms of motivation,
individual learning needs, and facilitating conditions influence students’ attitudes
toward and intention to use ChatGPT for learning mathematics. The findings in-
dicate that high school students do not yet exhibit strongly positive attitudes or
a high intention to use ChatGPT in mathematics education. Nearly half of the
participants reported using the tool less than once a month, suggesting that genera-
tive artificial intelligence has not yet become an integral part of students’ everyday
learning. This finding may be attributed to the limited pedagogical integration
of Al tools into classroom practice, teachers’ relatively limited experience with
their educational use, and students’ reservations regarding the reliability of Al-
generated responses.

Although the mean scores for both Attitude (ATT) and Behavioral Intention
(BI) are below the theoretical midpoint of the five-point Likert scale, the regression
analysis demonstrates that attitude is the strongest predictor of students’ intention
to use ChatGPT. This finding suggests that, despite the current limited adoption
of the technology, more favorable perceptions of ChatGPT substantially increase
students’ willingness to use it for learning mathematics. These results are consist-
ent with the findings of Egara et al. (2025), who reported that students recognize
the educational potential of ChatGPT, particularly for understanding mathematical
concepts and solving problems, while simultaneously expressing concerns regard-
ing its accuracy, reliability, consistency, and ability to accommodate individual
learning needs.

The relatively low levels of students’ attitudes and behavioral intention may
also be explained by the inherent limitations associated with the educational use of
generative artificial intelligence. Although ChatGPT can provide rapid responses,
multiple explanations, and personalized learning support, its outputs are not always
entirely accurate, reliable, or appropriate for students’ age and prior knowledge.
Excessive reliance on such systems may reduce students’ independence in math-
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ematical problem-solving and hinder the development of critical thinking, par-
ticularly when Al-generated responses are accepted uncritically. In addition, the
literature highlights ethical concerns related to academic integrity, transparency in
Al use, and the responsible use of Al-generated content (Pepin et al. 2025). These
challenges may contribute to students’ cautious attitudes toward ChatGPT and help
explain the relatively modest levels of acceptance observed in the present study.
Consequently, ChatGPT should be viewed as a supplement to the instructional pro-
cess rather than a replacement for teachers or students’ independent learning. Nev-
ertheless, when implemented within appropriate technical and pedagogical condi-
tions, artificial intelligence can facilitate more individualized learning by providing
detailed explanations tailored to students’ abilities, psychological characteristics,
learning pace, and preferred learning styles (Mandi¢ 2024).

Beyond the importance of attitudes, the findings also underscore the role
of motivational factors in the acceptance of ChatGPT. Intrinsic Goal Orientation
(IGO) emerges as a significant predictor of students’ attitudes, indicating that cu-
riosity, interest, and a genuine desire to learn contribute to more favorable evalua-
tions of the tool. This result is consistent with the findings of Lai et al. (2023), who
emphasizes the importance of intrinsic motivation for the meaningful and active
use of digital technologies in education. By contrast, Extrinsic Goal Orientation
(EGO) exerts only a limited influence: it moderately increased students’ intention
to use ChatGPT but did not significantly affect their attitudes. This finding aligns
with previous research suggesting that extrinsic motivation primarily predicts tech-
nology use, whereas deeper engagement and meaningful learning are driven by
intrinsic motivation (Dunn, Kennedy 2019). Thus, external incentives may encour-
age occasional use of ChatGPT but appear insufficient to foster genuinely positive
attitudes toward the tool.

A particularly noteworthy finding is that Extrinsic Goal Orientation (EGO)
significantly predicts Behavioral Intention (BI) but not Attitude (ATT). This sug-
gests that students may be willing to use ChatGPT because of anticipated external
benefits, such as achieving higher grades or completing mathematical problems
more efficiently; however, these incentives alone do not appear sufficient to pro-
mote positive evaluations of the tool’s educational value. In other words, extrin-
sic motivation encourages students’ intention to use ChatGPT but does not foster
deeper appreciation of its pedagogical benefits. This pattern is consistent with
Self-Determination Theory, which argues that external motivators may influence
behavior in the short term but have limited impact on deeper cognitive engagement
and internalized motivation (Liu, Lin 2010).

In addition to motivational factors, Individual Demand (ID) also plays a
significant role. Students reported more positive attitudes when they perceived that
ChatGPT could personalize explanations and adapt instructional content to their
individual needs and level of mathematical knowledge. This finding is consist-
ent with previous research emphasizing the importance of personalization in Al-
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supported learning (Guettala et al. 2024). It is particularly relevant in mathematics
education, where students often differ considerably in prior knowledge and learn-
ing pace. The results therefore suggest that personalization represents one of the
key determinants of ChatGPT acceptance, as students place greater value on tools
capable of addressing their individual learning requirements.

One of the most important findings concerns the role of Facilitating Condi-
tions (FC), which emergs as the strongest predictor of students’ attitudes toward
ChatGPT. This indicates that access to adequate technological infrastructure, in-
ternet connectivity, and technical support constitutes a fundamental prerequisite
for the successful adoption of ChatGPT in mathematics education. This finding is
consistent with previous research conducted in Serbia (Mandi¢ 2023), which iden-
tifies limited digital infrastructure in schools as one of the principal barriers to the
broader integration of digital technologies into educational practice.

Overall, the findings indicate that high school students’ acceptance of Chat-
GPT depends not merely on the availability of technology but on the complex
interaction of attitudes, motivational factors, personalization, and facilitating con-
ditions. Although students currently report relatively limited use of ChatGPT and
only moderately positive attitudes toward its educational application, more favora-
ble evaluations of the tool significantly increase their intention to use it in the
future. These findings suggest that the successful integration of generative artificial
intelligence into mathematics education requires not only adequate technological
infrastructure but also carefully designed pedagogical approaches that enable stu-
dents to recognize its educational benefits while critically evaluating its limitations.

PRACTICAL IMPLICATIONS

The findings have several important implications for educational practice.
First, fostering positive student attitudes appears essential for promoting the ac-
ceptance of ChatGPT in mathematics education. Teachers should encourage in-
trinsic motivation by designing intellectually stimulating mathematical tasks that
promote curiosity, exploration, and deep learning rather than relying primarily on
external rewards. ChatGPT should be used to support independent inquiry and
conceptual understanding, allowing students to play an active role in constructing
knowledge rather than merely receiving ready-made answers.

Furthermore, encouraging reflection and critical thinking can enhance
ChatGPT's value as a learning partner. The effective and responsible integration of
generative Al requires adequate technological and pedagogical conditions, includ-
ing reliable internet access, the development of students’ digital literacy, and clear
ethical guidelines for Al use. At the same time, teachers should continue devel-
oping their own digital and pedagogical competencies to ensure that ChatGPT is
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integrated into mathematics instruction in pedagogically meaningful, purposeful,
and well-supervised ways.

LIMITATIONS AND FUTURE RESEARCH

Several limitations should be considered when interpreting the findings of
this study. First, the sample consisted of students from only one Serbian high
school (N = 99), limiting the generalizability of the findings to students from dif-
ferent school types, educational profiles, and geographical regions. Second, the
study relied exclusively on self-report measures, which may be susceptible to
response biases, including social desirability bias. Third, the cross-sectional de-
sign precludes causal inferences and allows only the identification of associations
among the examined variables.

Future research should therefore include larger and more diverse samples
representing different school types and educational levels. It would also be valuable
to investigate potential differences in students’ attitudes and behavioral intentions
according to mathematics accomplishments, digital competence, and frequency of
generative Al use. In addition, qualitative methods, such as focus groups or student
reflective interviews, could provide deeper insights into students’ experiences and
challenges associated with the educational use of ChatGPT.

Finally, intervention-based and longitudinal studies are needed to exam-
ine the long-term effects of pedagogical approaches to integrating generative ar-
tificial intelligence on students’ motivation, self-regulated learning, and academic
achievement. Such research would contribute to a more comprehensive and robust
understanding of the role of generative Al in mathematics education.

CONCLUSION

The findings of this study indicate that, although high school students do not
yet exhibit strongly positive attitudes or a high intention to use ChatGPT for learn-
ing mathematics, their acceptance of ChatGPT as a learning support tool depends
primarily on their attitudes, intrinsic motivation, and the availability of facilitating
conditions. Attitude toward ChatGPT emerged as the strongest predictor of stu-
dents’ intention to use the tool, while Intrinsic Goal Orientation and Facilitating
Conditions were identified as the key determinants of positive attitudes. These
results suggest that the successful integration of generative Al into mathematics
education depends not primarily on the technology itself, but rather on how stu-
dents perceive it and the conditions under which they use it.

This study contributes to a better understanding of the factors shaping stu-
dents’ willingness to adopt emerging technologies in the context of mathematics
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learning. It also provides a foundation for developing pedagogical approaches that
foster student motivation, digital literacy, and the responsible use of artificial intel-
ligence in education.

Although the study was limited to a single high school, the findings offer
valuable insights into how generative artificial intelligence can be constructively
integrated as a support tool for mathematics learning. They may also serve as a
basis for designing pedagogical strategies that promote the meaningful, effective,
and responsible implementation of generative Al in mathematics education.
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Vuusepsutet y Kparyjesiy
daxynTeT negaromkux Hayka
Karenpa 3a nmpupoaHO-MaTeMaTHiKe 1 MH(POPMATHUKE HayKe

CTABOBU YUYEHUKA T'MMHA3UIE O CHATGPT-Y KAO
[MOAPHILIA YV YUELY MATEMATHUKE

Aiicitipaxii: 'eHepaTiBHA BelITauKa MHTEJIUTEHIIMja ce CBE BHUIE MIPENO3Haje Kao
3HAYajHO CPEICTBO 3a MOAPIIKY MpoliecuMa ydemwa. Llyb oBor ucTpaxkmBama dmo je aa
Ce UCMUTajy CTABOBH yUeHUKa ruMHasuje o kopuithewy ChatGPT-a Kao NOApPIIKE yUewhy
MaTemMaTHke, ca (hOKyCcOM Ha YJIOTy MOTHBALMOHUX OPHjeHTAlMjd, WHIMBUAYAITHHUX IO-
Tpeda u ycioBa Kopuiihewa y 00JMKOBalby HUXOBUX CTABOBA U HAMEpPE yroTpede oBOr
anara. VicrpaxuBame je CripoBeIeHO Ha y30pKy o/ 99 yueHuka jenHe rumuasuje y Cpoduju,
IIPUMEHOM YIUTHHUKA 3aCHOBAHOT Ha MHTETpaLlju MOjella PUXBaTala TEXHOJIOTH]Ee U
MOTHBAIIMOHOT MOJIeJIa CaMOPETyJIMCaHOT yuera. Pesynrati ncrpaxubauke (akTopcke
aHaJI3e yKa3ajd Cy Ha TIOCTOjamhe MIeCT JJaTeHTHUX JUMEH3Hja: CTAaBOBH ITpeMa Kopwuiihe-
wy ChatGPT-a, nHamepa Kopuillhema, YHYTpalllha U CIoJballliha OpUjeHTalldja Ka IUJbY,
VMHIMBHUyaJlHEe TIOTpede yueHHKa M osakmasajyhu ycnosu. Hanmasu perpecnone aHamm-
3e MOKa3yjy Ja CTaBOBM y4YeHHMKa UMajy KJbyuHy yJory y (hopMupamy Hamepe yroTpe-
0e ChatGPT-a, 1ok yHyTpallkba MOTHBaLMja, UHAUBUAYAIHE NOTpede U osakiasajyhu
YCJIOBH 3HAYajHO AOTIPHHOCE Pa3BOjy MO3UTUBHUX CTaBOBA. [0OMjeHH pe3ynTaTH yKas3yjy
Ha 3Hayaj Ie/Iarokux 1 MOTHUBAIIMOHUX YCJIOBA 32 CMUCJIEHY W OJTOBOPHY IIPHMEHY Ie-
HepaTHBHE BEeITaYKe MHTEJINIeHIINje Y HACTaBU MaTeMaTHKe.

Knyune peuu: ChatGPT, reHepaTHBHA BeLITaYKa UHTEJIUTEHIMja, HACTaBa MaTeMa-
THKe, MOTHBAIIMja YYCHHKA, CTABOBH YUCHHKA.
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