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ARTICLE INFO ABSTRACT
Received: 18 Apr 2025 Artificial Intelligence (Al) tools are increasingly integrated into mathematics education due to features such as
Accepted: 12 Aug 2025 step-by-step solutions and interactive feedback. As students often face challenges in mastering mathematical

concepts, this study explores the preferred Al math tools among foundation students at the University of
Technology Sarawak (UTS), assessing their potential as self-study aids for both independent learning and
classroom use. It also investigates how long students have been using these tools and whether their confidence in
solving mathematical problems correlates with the duration of use. A total of 340 students from the Foundation
in Arts (FIA) and Foundation in Science (FIS) programmes participated in a quantitative, cross-sectional survey.
Descriptive statistics were used to examine tool preferences and usage patterns, while Spearman’s rank
correlation was applied to explore the relationship between confidence levels and Al tool usage duration. Findings
indicate that ChatGPT is the preferred tool, followed by Photomath and CameraMath. Most students identified as
relatively new users, with the majority having used Al tools for less than six months. While confidence in problem-
solving showed a modest increase with longer usage, the correlation was weak and statistically insignificant.
These results suggest that although Al tools are widely adopted, their impact on student confidence remains
limited.
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INTRODUCTION

Background of the Study

Mathematics is widely recognized as a challenging subject across all levels of education. Research indicates that difficulties
often begin in primary school, where issues such as weak number sense, limited working memory, and poor conceptual
understanding can lead to long-term learning challenges (Geary at al., 2020). These issues can persist into higher education, where
students encounter more complex problems requiring advanced problem-solving skills and deeper conceptual knowledge (Ding
et al., 2025). According to Khan and Ali (2025), foundation-level students frequently struggle due to gaps in fundamental
knowledge, diverse learning styles, and low confidence These challenges highlight the need for innovative learning strategies,
such as Al-powered math tools, to help students strengthen their mathematical skills.

Artificial Intelligence (Al) has quickly made its mark on education, especially in mathematics learning. Many studies have
explored the use of Al math tools. For instance, Khan and Ali (2025) reported that Al tools offer personalized learning experiences
and real-time feedback, enabling students to tackle complex problems with greater ease. Mohamed et al. (2024) highlighted that
instant solutions, step-by-step explanations, and interactive features make Al tools a valuable alternative to traditional
instruction. Borah and Borah (2024) emphasized how Al promotes cognitive and mathematical skill development through
adaptive problem-solving strategies. Furthermore, Pepin et al. (2025) stated that integrating Al into math education supports self-
regulated learning by allowing students to progress at their own pace with immediate feedback.

Al tools in Mathematics Learning

The integration of Al-powered tools in mathematics education has transformed the way students approach problem-solving.
These tools help bridge the gap between abstract mathematical theories and real-world applications, allowing students to engage
with complex topics more effectively (Awang et al., 2025). They also support accuracy and understanding by offering guided
practice and clear explanations (Bahalkar et al., 2024).
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Table 1. Overview of Al math tools

Al Math Tool

Main Features

Common Uses in Learning

Supporting Research

CameraMath

Al-powered photo solver with graphing and
tutoring features.

Scans handwritten or printed math problems AcademicHelp (n.d.); Toolify Al (n.d.)

for instant solutions.

ChatGPT Al chatbot providing interactive Assists with step-by-step math explanations  Asare et al. (2023); Remoto (2024)
explanations and conceptual guidance. and problem-solving strategies.

Cymath Algebra and calculus solver with step-by-  Supports real-time problem-solving and Cymath (n.d.); Santos (2022)
step solutions. verification.

Maple Symbolic computation and graphingtool  Used for solving higher-level mathematical ~ Maplesoft (n.d.); Ogilvie (2016)

Calculator for algebra and calculus. expressions.

Mathway Step-by-step problem solver covering Helps verify answers and solve problems Mathway (n.d.); Santos (2022)
various math topics. across multiple domains.

Microsoft Supports handwritten, scanned, and typed Provides real-time solutions and problem- Santos (2022); Stefanova and

Math Solver input with interactive explanations. solving assistance. Georgiev (2024)

MyScript Handwriting-based calculator that converts Used for quick mathematical calculations Morais and Jaques (2022); Resende

Calculator equations into digital format. through handwritten input. (2023); Santos (2022)

Photomath  Al-based scanner solving handwritten and  Provides step-by-step solutions with Opesemowo and Ndlovu (2024);
typed math problems. explanations. Santos (2022); Soesanto et al. (2022);

Stefanova and Georgiev (2024)

Symbolab Step-by-step solver for algebra, calculus,  Enhance procedural fluency in solving Akpan et al. (2023); Makhdum et al.

and trigonometry. equations. (2023); Stefanova and Georgiev
(2024); Symbolab (n.d.)

Socratic Google Al-powered app with search-based Offers conceptual learning through Santos (2022); Stefanova and
explanations. educational resources. Georgiev (2024); Yanuarto et al. (2021)

Wolfram Computational knowledge engine for Solves complex mathematical problems, Santos (2022); Wan Mohd Rosly et al.

Alpha symbolic math and data analysis. useful for higher-level computations. (2020)

Different Al math tools cater to a range of student needs, from basic calculations to more advanced problem-solving, helping
learners build both conceptual understanding and confidence. Table 1 outlines various Al math tools, highlighting their key
features, common uses in learning, and relevant research studies.

LITERATURE REVIEW

Student Preferences for Al Math Tools

The use of Al tools in mathematics education has led to a growing interest in which tools students find most helpful. Among
undergraduate students, ChatGPT is often preferred due to its personalized support, real-time responses, and ability to explain
complex concepts in accessible language (Chohan & Khan, 2024; Memis, 2025; Opesemowo & Adewuyi, 2024; Ramprakash et al.,
2024). These features also enhance student engagement and comprehension; a benefit observed not only among undergraduates
but also among secondary learners who respond positively to similar functionalities. MathGPT, in particular, has gained attention
for supporting calculus learning, especially topics like derivatives and rates of change, through interactive guidance (Torres-Pefia
et al., 2024). While much of the existing research focuses on secondary and undergraduate students, less is known about the
preferences and usage patterns of foundation-level learners.

Duration of Al Tool Usage

Recent studies have explored how long students have used Al tools and whether these influences learning outcomes. Xu et al.
(2025) found that most students had used Al tools for less than a year, with longer exposure associated with increased confidence
and familiarity. Similarly, Abbas et al. (2025) noted that while initial enthusiasm is common, extended use without meaningful
pedagogical integration may reduce motivation or lead to excessive reliance on Al-generated answers. However, these findings
are primarily focus on university students, leaving a gap in understanding the experiences of foundation-level learners.

Confidence in Problem-Solving Supported by Al Tools

Confidence plays an important role in how well students manage challenges, approach unfamiliar problems, and persist
through difficulty (Booc et al., 2024). Al math tools may contribute to improved confidence by offering interactive guidance and
timely feedback. Akhtar and Shah (2025) found that real-time support from Al platforms helped students feel more capable in
solving problems. Canonigo (2024) observed that Al-assisted learning bridges abstract concepts with practical applications,
fostering conceptual understanding and enabling students to grasp difficult topics and apply their knowledge with greater
confidence. Rane (2023) demonstrated that Al-driven learning environments not only improve problem-solving accuracy but also
enhance confidence as students become more familiar with the tools.

Yavich (2025) suggested that Al-driven systems can be particularly effective in supporting underprepared university students,
helping them manage math anxiety and build confidence. Lin et al. (2024) further showed that guided error analysis using GPT-4
improved accuracy and strengthened students’ confidence. Despite these findings, Elvina (2025) and Zhang (2024) cautioned that
the long-term impact of Al tool usage on sustained confidence is still uncertain, pointing to the need for further investigation.
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Although this study does not assess long-term confidence retention, it aims to assess whether a correlation exists between
duration of Al tool usage and students' confidence levels at a specific point in time.

RESEARCH GAP

Although previous studies have examined Al-based educational tools (Haleem et al., 2023), user preferences in Al adoption
(Qin et al., 2024), and Al chatbots in mathematics learning (Cheng et al., 2024), these studies mainly focus on secondary and
undergraduate students. They do not specifically address foundation-level learners or explore their preferences, duration of Al
tool usage, and confidence in solving mathematical problems. Therefore, this study seeks to fill this gap by analysing which Al
math tools are most preferred by foundation students, how long they have been using them, and whether greater problem-solving
confidence correlates with a longer history of Al tool usage.

PURPOSE OF THE RESEARCH

This study aims to explore foundation students' Al math tool preferences, examine the duration of their Al tool usage, and
explore whether their confidence in solving mathematical problems is correlated with Al tool usage duration. The research
questions are as follows:

RQ1 Which Al math tools do foundation students prefer?
RQ2 How long have students been using Al math tools?

RQ3 Does students' confidence in problem-solving correlate with the duration of their Al tool usage?

METHODOLOGY

Study Design and Research Approach

This study employs a quantitative, cross-sectional research design using a survey-based approach to examine foundation
students' preferences for Al math tools, how long they have been using these tools, and their self-reported confidence in problem-
solving. A quantitative approach was chosen because it enables the numerical measurement of Al tool preferences, duration of
use, and confidence levels. This approach allows for descriptive analysis of Al tool preferences and statistical examination of
correlations between confidence levels and Al tool usage duration.

In addition, a cross-sectional design was used as it captures data at a single point in time, making it suitable for assessing
current Al tool preferences, how long students have been using Al tools, and their confidence levels. A non-experimental,
correlational approach was employed to examine whether higher confidence in problem-solving correlates with a longer duration
of Al tool usage, without manipulating any variables. Since this study does not involve intervention or experimental control, a non-
experimental design is appropriate for observing naturally occurring patterns in Al tool usage.

A correlational approach was chosen to examine whether students' confidence levels correlate with the duration of Al tool
usage. However, correlation does not imply causation—while the study may identify a correlation between confidence and Al tool
usage, it does not establish that using Al tools directly causes an increase in confidence.

Research Context

This study was conducted at the University of Technology Sarawak (UTS), School of Foundation Studies, which offers two
foundation programmes: Foundation in Arts (FIA) and Foundation in Science (FIS). This study focuses on foundation students as
it aims to explore their usage of Al math tools.

Participants and Sampling

This study involved 340 foundation students who were randomly selected to respond to an online survey. Participants were
from both the Foundation in Arts (FIA) and Foundation in Science (FIS) programmes. A simple random sampling method was used,
where a group of foundation students was chosen as the target population, and participants were randomly selected from this
group. This method ensured that every student in the group had an equal chance of being chosen, enhancing the
representativeness of the sample while minimizing selection bias. All responses were analysed as received, without adjustments
to balance representation.

Questionnaire Design and Validity Considerations

The questionnaire for this study was created specifically for this research. However, its design was guided by key concepts
from well-established scales, particularly the Mathematics Self-Efficacy Scale (MSES) and the Fennema-Sherman Mathematics
Attitudes Scale (FSMAS). The MSES, developed by Betz and Hackett (1983), assesses students’ confidence in solving mathematics
problems, while the FSMAS, created by Fennema and Sherman (1976) examines both their confidence and anxiety related to
mathematics.
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Table 2. Comparison of questionnaire constructs with existing validated scales

Key Concept Mathematics Self-Efficacy Fennema-Sherman Mathematics Current Study Questionnaire
Scale (MSES) Attitudes Scale (FSMAS)
Math Problem-Solving | can solve math problems | am confident in my ability to Q5: Using Al math tools has significantly improved
Confidence (Q5) without help. learn math. my confidence and ability to solve mathematics
problems.
Perceived Effectiveness of |can understand new math | enjoy learning math. Q9: Al math tools can greatly improve the
Math Learning (Q9) concepts easily. development of problem-solving skills.
Mathematical Reasoning Mathematical tools help me Using the right resources makes ~ Q10: Al math tools have a positive impact on
and Critical Thinking (Q10) understand concepts. math easier. enhancing critical thinking skills.

To ensure alignment with these frameworks, three key questions from the questionnaire (Q5, Q9, and Q10) were selected for
analysis. These questions focus on students’ perceptions of Al math tools in improving confidence, problem-solving skills, and
critical thinking. Table 2 compares these survey items with related constructs from the MSES and FSMAS, highlighting their
connection to established measures in mathematics education research.

Data Collection

The data were collected using a questionnaire survey as a measurement tool to assess foundation students' Al math tool
preferences, duration of Al tool usage, and confidence in problem-solving. The survey included a combination of multiple-choice
and Likert-scale questions to provide a comprehensive evaluation of students' experiences with Al math tools.

The survey was divided into two parts. Part | collected demographic information, including students' foundation programme.
Part Il focused on three key aspects:

1) Students' top three preferred Al math tools (without ranking)

2) The duration of Al tool usage, which was categorized into five-time frames (less than 6 months, 6 months to less than 1
year, 1 to less than 2 years, 2 to less than 3 years, or 3 years and above)

3) Three statements designed to assess students' confidence in problem-solving, measured on a 4-point Likert scale (1 =
Strongly Disagree, 2 = Disagree, 3 = Agree, 4 = Strongly Agree).

Data Analysis Methods

Descriptive statistics were used to summarize students' Al tool preferences and compare them between foundation
programmes (FIA and FIS). The frequency distribution of Al tool usage duration was also analyzed to provide an overview of how
long students have been using Al tools. To assess students' confidence in problem-solving, responses to the following three survey
questions were analyzed:

Q5:Using Al math tools has significantly improved my confidence and ability to solve mathematics problems.
Q9:Al math tools can greatly improve the development of problem-solving skills.
Q10: Al math tools have a positive impact on enhancing critical thinking skills.

Each of these questions was measured on a 4-point Likert scale, and the scores were summed to generate a confidence score
for each student. To ensure the reliability of this score, Cronbach’s Alpha test was conducted to assess the internal consistency of
the confidence-related items. A Spearman's correlation matrix was also generated to explore how the confidence-related
questions were linked. Finally, Spearman’s rank correlation test was used to examine whether students' confidence levels were
correlated to the duration of Al tool usage and to measure the strength and direction of this relationship.

RESULTS AND DISCUSSIONS

Most Preferred Al Math Tools by Foundation Students

The results show that ChatGPT is the most preferred Al tool among UTS foundation students, with 284 votes, followed by
Photomath with 213 votes and CameraMath with 82 votes. ChatGPT’s top ranking is likely because it provides detailed
explanations for mathematical problems, making it a helpful tool for students at all skill levels. This aligns with research suggesting
that ChatGPT enhances problem-solving and conceptual understanding by improving creative thinking, supporting metacognitive
processes, and demonstrating effective problem-solving capabilities (Contel & Cusi, 2024; Urban et al., 2024).

Photomath is also widely used, largely because of its visual approach, which lets students scan handwritten or printed
equations and instantly see step-by-step solutions. Studies have found that Photomath keeps students engaged, improves
problem-solving skills, and makes complex math concepts easier to understand (Adamu & Muhammad, 2024; Solfitri et al., 2024).

Aside from these top choices, other Al math tools like Microsoft Math Solver (71 votes) and Mathway (67 votes) are also
commonly used. These tools offer additional features, such as graphing functions and algebraic equation solvers, to support
different student needs. Research has shown that Mathway (n. d.) is particularly useful for solving algebraic equations and creating
graphs, while Microsoft Math Solver helps students visualize problems through its graphing tools and step-by-step solutions
(Santos, 2022; Stefanova & Georgiev, 2024). The preference for these tools suggests that students value platforms that offer clear,
structured explanations rather than just direct answers.
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Most Preferred Al Math Tools by Foundation Students
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Figure 1. Most preferred Al math tools by foundation students (Source: Authors’ own elaboration)
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Figure 2. Al math tools preferences by foundation programme (Source: Authors’ own elaboration)

Figure 1 shows that ChatGPT and Photomath are the most preferred Al math tools among foundation students. This suggests
a strong preference for these tools over others.

Al Math Tool Preferences by Foundation Programme

The analysis of Al math tool preferences among students in the Foundation in Arts (FIA) and Foundation in Science (FIS)
programmes reveals broad similarities, with some variations in specific tool preferences. As shown in Figure 2, students across
both programs rely heavily on ChatGPT and Photomath, while other tools such as CameraMath, Mathway, and Microsoft Math
Solver are used less frequently but still remain notable choices.

ChatGPT is the most widely used Al math tool, accounting for 32.63% of total selections in FIA and 34.51% in FIS. This indicates
that students from both programs value its step-by-step explanations, problem-solving capabilities, and accessibility. Similarly,
Photomath ranks second, making up 25.79% of FIA selections and 23.24% of FIS selections. The high usage of these two tools
suggests that most foundation students prefer Al tools that provide instant solutions and explanations for mathematical
problems.

Beyond these top choices, some minor variations emerge. Mathway is slightly more popular among FIS students (9.15%)
compared to FIA students (7.19%), possibly because FIS students deal with more structured and technical problem-solving
approaches. On the other hand, FIA students showed a slightly higher preference for CameraMath (10.35%) and Microsoft Math
Solver (8.77%). These differences may indicate that FIA students explore a wider range of Al tools, while FIS students may prefer
Al tools that align with formula-driven and systematic problem-solving methods.
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Duration of Al Tool Usage Among Students
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Figure 3. Duration of Al tool usage among students (Source: Authors’ own elaboration)

Other Al tools, such as MyScript, Cymath, and Symbolab (n. d.), were used by a smaller percentage of students, with FIS
students slightly favouring MyScript (4.93%) and Symbolab (3.17%). These tools are commonly associated with symbolic
computation and step-by-step algebraic manipulation, which may be more relevant to science-based subjects.

Overall, FIA and FIS students have similar preferences when it comes to Al math tools. Both groups mainly use ChatGPT and
Photomath, with some minor differences in their other choices. These variations could be due to differences in their coursework,
study habits, or the types of math problems they typically work on.

Duration of Al Tool Usage Among Students

The data shows that most students are relatively new to Al math tools, with a large portion having started using them in the
past six months. In total, 199 students— the largest group of respondents—reported using these tools for less than six months.
This suggests that Al-driven math tools have only recently gained widespread popularity among foundation students. A systematic
review by Awang et al. (2025) highlights that the adoption of Al technologies in mathematics education has accelerated in recent
years, particularly with advancements in Al-powered tutoring and problem-solving tools. Similarly, the U.S. Department of
Education (2023) emphasizes the growing investment and interest in Al applications within education, further supporting the
notion that Al-driven learning tools have only recently become mainstream.

Following this, 66 students have used Al math tools for six months to less than a year, reinforcing the idea that most users are
still in the early stages of integrating these tools into their studies. The number drops to 36 students for those who have used them
for one to less than two years, followed by 19 students in the two to less than three years category, and just 20 students who have
been using them for three years or more.

Figure 3 shows a clear drop in the number of long-term users, suggesting that Al math tools have only recently become widely
used for learning. At the same time, the large number of new users indicates a rising trend in Al tool adoption, likely due to greater
awareness, improved technology, and easier access. Studies suggest that improved accessibility, such as enhanced internet
connectivity and institutional support, has significantly increased student engagement with Al tools (Popenici & Kerr, 2017).
Additionally, free access to Al tools has made these technologies more widely available, further driving their adoption in education
(Sova et al., 2024).

Confidence in Mathematics Problem-Solving and Al Tool Usage Duration

The findings indicate that students who have used Al tools for a longer time tend to have slightly more confidence in
mathematics problem-solving. As shown in Figure 4, students with less than six months of Al tool usage reported an average
confidence score of 8.86, while those with three years and above of usage had a slightly higher confidence score of 9.60. However,
despite this gradual increase, the overall difference in confidence levels between new and long-term Al tool users remains
relatively small.

One interesting observation is that students who have been using Al tools for six months to less than one year reported the
lowest confidence scores (8.52). This suggests a possible adjustment phase, where students might initially struggle to integrate Al
tools effectively into their learning process. Research has shown that students often face challenges in adopting Al-powered
learning tools, requiring time to adjust before fully benefiting from them (Eltahir & Babiker, 2024; Zhai et al., 2024). As they gain
more experience, their confidence levels appear to stabilize and slightly improve.
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Figure 4. Average confidence score across different duration of Al usage (Source: Authors’ own elaboration)

Table 3. Spearman correlation matrix for confidence score items

Survey Question Q5 Q9 Q10

Q5 1.000 0.630 0.616
Q9 0.630 1.000 0.646
Q10 0.616 0.646 1.000

To measure confidence in problem-solving, a confidence score was calculated based on students' responses to three survey
questions: Q5 (Math Problem-Solving Confidence), Q9 (Perceived Effectiveness of Math Learning), and Q10 (Mathematical
Reasoning and Critical Thinking). Each question was rated on a 1 to 4 Likert scale, with higher scores indicating greater confidence.
The total confidence score was then calculated as follows:

Confidence Score=Q5 + Q9 + Q10 (1)

Since each question has a possible score between 1 and 4, the minimum possible confidence score is 3 (if a student selects 1
for all questions), while the maximum possible score is 12 (if a student selects 4 for all questions). By summing these responses, a
comprehensive measure of students' confidence levels was obtained.

Before analysing confidence levels, the confidence score was validated to ensure its reliability and consistency. A Cronbach’s
Alpha Test was conducted, yielding a high internal consistency score of 0.828, confirming that Q5, Q9, and Q10 measure the same
underlying confidence construct and show that the confidence score is statistically reliable. Additionally, Spearman’s Correlation
Matrix was generated to assess the relationships between Q5, Q9, and Q10. The results, as shown in Table 3, indicate moderate
correlations between the three items (0.62 - 0.65), further supporting their alignment in assessing problem-solving confidence.

With the confidence score validated for reliability, the final step was to examine whether it correlates with Al tool usage
duration. A Spearman’s Rank Correlation Test was conducted, as it is appropriate for analyzing relationships between continuous
ordinal data (summed Likert-scale confidence scores) and ordinal data (Al tool usage duration which categorized less than 6
months, 6 months to less than 1 year, etc).

The results of the test showed that Spearman’s Correlation Coefficient (p) was 0.0376, indicating a very weak positive
correlation. The p-value was 0.4890, which is greater than 0.05, meaning the correlation is not statistically significant. The
correlation coefficient being close to zero suggests that there is almost no relationship between how long students have used Al
tools and their confidence in problem-solving. Furthermore, the lack of statistical significance implies that any observed changes
in confidence levels could be due to random variation rather than a true effect of Al tool usage.



8/10 Grace Lau et al. / Journal of Mathematics and Science Teacher, 5(4), em089

CONCLUSIONS AND RECOMMENDATIONS

This study found that ChatGPT is the most preferred Al math tool among foundation students at UTS, with both FIS and FIA
students favouring it over other options. Notably, most students were also relatively new to Al math tools, with the majority having
used them for less than six months. Although students who had used Al tools for a longer time reported slightly higher confidence
levels in problem-solving, the difference remained minimal. This suggests that confidence may depend more on factors rather
than just Al tool usage.

Despite this, students' preference for Al tools like ChatGPT suggests they could be useful for self-study. However, to
successfully integrate them into the classroom, proper planning and support may be needed to make the most of their benefits.
Future research could look into how students’ confidence changes with continued Al use and how Al tools can be effectively
integrated into learning. A longer-term study could also provide deeper insights into their impact over time.

CONTRIBUTION TO THE LITERATURE

This study adds to the existing literature on Al in mathematics education by focusing on foundation-level students, a group
that has not been widely studied. While many previous studies have focused on secondary and undergraduate learners, this
research offers a closer look at how foundation students engage with Al math tools. It provides data on their tool preferences, how
long they’ve been using these tools, and whether their confidence in solving math problems is linked to usage duration. By using
a quantitative approach, the study presents a clearer picture of current usage trends among early tertiary learners. The findings
also suggest that while Al tools like ChatGPT are popular, their actual impact on student confidence is still limited. This highlights
the need for further research into how these tools can be better used to support learning. Overall, the study offers useful insights
for educators and curriculum planners who are considering the integration of Al tools in foundational mathematics education.

Author contributions: GL: conceptualization, methodology, writing - original draft, writing - review & editing, visualization, supervision,
project administration, funding acquisition; THE: software, validation, formal analysis, data curation, writing - original draft; CTM:
investigation, resources, writing - original draft. All authors have agreed with the results and conclusions.

Acknowledgement: The authors acknowledge UTS for providing the resources and facilities that enabled the completion of this study.
Funding: This work was supported by the UTS Research Grant (URG) from the University of Technology Sarawak (UTS) (Research ID:
UTS/RESEARCH/1/2024/19).

Ethical statement: The authors stated that formal ethics committee approval was not obtained because this study used a non-experimental,
survey-based approach with anonymous responses, did not involve any interventions, and did not collect sensitive personal data. The authors
followed ethical guidelines to protect participant anonymity and keep all data confidential. Before taking part, students were informed that
the survey was for research purposes only and that no personal or identifiable information would be collected. The authors further stated that
participation was voluntary, and informed consent was obtained before data collection. Students had the right to refuse or withdraw from the
study at any time without any consequences. All responses remained confidential, and the data collected were used strictly for academic
research.

Al statement: The authors stated that ChatGPT (OpenAl, 2025) was used solely for language refinement and grammar checking during the
preparation of this manuscript. No Al technologies were involved in the study design, data collection, analysis, or interpretation.
Declaration of interest: No conflict of interest is declared by the authors.

Data sharing statement: Data supporting the findings and conclusions are available upon request from the corresponding author.

REFERENCES

Abbas, M., Khan, T. I., & Jam, F. A. (2025). Avoid excessive usage: Examining the motivations and outcomes of generative artificial
intelligence usage among students. Journal of Academic Ethics. https://doi.org/10.1007/s10805-025-09659-3

AcademicHelp. (n.d.). CameraMath review 2025: Is it legit and safe? AcademicHelp. Retrieved March 26, 2025.
https://academichelp.net/math-solvers/cameramath-review.html

Adamu, I., & Muhammad, H. J. (2024). Leveraging artificial intelligence in mathematics teaching and learning through information
and communication technologies. In The 9th Annual National Conference. Faculty of Education and Extension Services (FEES),
Usmanu Danfodiyo University. https://www.researchgate.net/publication/389355864

Akhtar, G., & Shah, W. (2025). Al in mathematics and STEAM learning: A design-based research approach to enhancing digital
education. In The 9th Annual National Conference. Faculty of Education and Extension Services (FEES), Usmanu Danfodiyo
University. https://doi.org/10.13140/RG.2.2.29554.82885

Akpan, E. T., Charles-Ogan, G. I., Eze, F. B., Okafor-Agbala, U. C., & Onyeka, E. C. (2023). Technology enhanced learning: Utilization
of symbolab manipulative instruction and performance of students in quadratic graphs. Asian Journal of Advanced Research
and Reports, 17(11), 32-42. https://doi.org/10.9734/ajarr/2023/v17i11551

Asare, B., Arthur, Y. D., & Boateng, F. 0. (2023). Exploring the impact of ChatGPT on mathematics performance: The influential role
of student interest. Education Science and Management, 1(3), 158-168. https://doi.org/10.56578/esm010304

Awang, L. A, Yusop, F. D., & Danaee, M. (2025). Current practices and future direction of artificial intelligence in mathematics
education: A systematic review. International Electronic Journal of Mathematics Education, 20(2), Article
em0823. https://doi.org/10.29333/iejme/16006


https://doi.org/10.1007/s10805-025-09659-3
https://academichelp.net/math-solvers/cameramath-review.html
https://www.researchgate.net/publication/389355864
https://doi.org/10.13140/RG.2.2.29554.82885
https://doi.org/10.9734/ajarr/2023/v17i11551
https://doi.org/10.56578/esm010304
https://doi.org/10.29333/iejme/16006

Grace Lau et al. / Journal of Mathematics and Science Teacher, 5(4), em089 9/10

Bahalkar, P., Peddi, P., & Jain, S. (2024). Al-driven career guidance system: A predictive model for student subject
recommendations based on academic performance and aspirations. Frontiers in Health Informatics, 13(3), 8216-8230.
https://www.researchgate.net/publication/388026845

Betz, N. E., & Hackett, G. (1983). The relationship of mathematics self-efficacy expectations to the selection of science-based
college majors. Journal of Vocational Behavior, 23(3), 329-345. https://doi.org/10.1016/0001-8791(83)90046-5

Booc, N. B. B., Ringcunada, E. J. D., Justiniani, A. M. Q., Arevalo, J. M. N., Chao Nui, J. P., Mora, R. C., Semblante, A. P., &
Subingsubing, E. T. (2024). Computational skills in solving application problems involving basic differentiation rules in
differential calculus: An explanatory sequential study. European Journal of Theoretical and Applied Sciences, 2(1), 367-374.
https://doi.org/10.59324/ejtas.2024.2(1).31

Borah, P., & Borah, A. C. (2024). A review of the use of artificial intelligence in teaching and learning of mathematics. International
Journal of Science and Advanced Technology, 15(4). https://doi.org/10.71097/1JSAT.v15.i4.1190

Canonigo, A. M. (2024). Leveraging Al to enhance students' conceptual understanding and confidence in mathematics. Journal of
Computer Assisted Learning, 40(6), 3215-3229. https://doi.org/10.1111/jcal.13065

Cheng, L., Croteau, E., Baral, S., Heffernan, C., & Heffernan, N. (2024). Facilitating student learning with a chatbot in an online math
learning platform. Journal of Educational Computing Research, 62(4), 907-937. https://doi.org/10.1177/07356331241226592

Chohan, I., & Khan, I. (2024). Enhancing mathematics education with ChatGPT-4: Personalized problem-solving and consistent
learning. In Proceedings of the 2024 2nd International Conference on Computing and Data Analytics (ICCDA 2024), 1-6. IEEE.
https://doi.org/10.1109/ICCDA64887.2024.10867401

Contel, F., & Cusi, A. (2025). Investigating the role of ChatGPT in supporting metacognitive processes during problem-solving
activities. Digital Experiences in Mathematics Education, 11, 167-191. https://doi.org/10.1007/s40751-024-00164-7

Cymath. (n.d.). Cymath | Math problem solver with steps | Math solving app. Retrieved March 27, 2025. https://www.cymath.com

Ding, Y., Wang, Q., Yao, Y., Liu, Y., Wang, J., Yu, Q., & Marrinan, E. (2025). University STEM students' perceived challenges during the
COVID-19 pandemic. Behavioral Sciences, 15(1), Article 32. https://doi.org/10.3390/bs15010032

Eltahir, M., & Babiker, F. (2024). The influence of artificial intelligence tools on student performance in e-learning environments:
Case study. Electronic Journal of e-Learning, 22(9), 91-110. https://doi.org/10.34190/ejel.22.9.3639

Elvina, N. (2025). Factors affecting high school students' mathematical thinking skills and solutions. FiHeSu International Journal
of Education and Development Research (FIJEES), 2(1). https://ejournal.fihesu.com/index.php/FIJEES/article/view/25

Fennema, E., & Sherman, J. A. (1976). Fennema-Sherman mathematics attitudes scales: Instruments designed to measure
attitudes toward the learning of mathematics by females and males. Journal for Research in Mathematics Education, 7(5), 324-
326. https://doi.org/10.2307/748467

Geary, D. C., Hoard, M. K., Nugent, L., & Unal, Z. E. (2020). Comorbid learning difficulties in reading and mathematics: The role of
intelligence and in-class attentive behavior. Frontiers  in Psychology, 11, Article 572099.
https://doi.org/10.3389/fpsyg.2020.572099

Haleem, A., Javaid, M., & Singh, R. P. (2023). An era of ChatGPT as a significant futuristic support tool: A study on features, abilities,
and challenges. BenchCouncil Transactions on Benchmarks, Standards and Evaluations, 2(4), Article 100089.
https://doi.org/10.1016/j.tbench.2023.100089

Khan, Z., & Ali, K. (2025). Revolutionizing mathematics education: The role of concept mapping, Al, and multimodal semiotic
reasoning. https://doi.org/10.13140/RG.2.2.12777.61285

Lin,Y.F.,Yang,E.F.Y.,Wu, J.S.,Yeh,C.Y.C,, Liao, C.Y.,&Chan, T.W. (2024). Enhancing students’ authentic mathematical problem-
solving skills and confidence through error analysis of GPT-4 solutions. Research and Practice in Technology Enhanced
Learning, 20, Article 034. https://doi.org/10.58459/rptel.2025.20034

Makhdum, F. N., Sandhu, H. R., Batool, T., Khan, S., Faisal, F., & Younas, A. (2023). Effect of using Symbolab calculator in teaching
simultaneous equations on students’ conceptual understanding at the elementary level in Pakistan: Mathematics attitude in
technological corners. Journal of Positive School Psychology, 7(1), 117-124.
https://journalppw.com/index.php/jpsp/article/view/15022/9739

Maplesoft. (n.d.). Maple Calculator - A powerful calculator & math learning tool. Retrieved March 26, 2025.
https://www.maplesoft.com/products/Maplecalculator/

Mathway. (n.d.). Mathway | Algebra problem solver. Retrieved March 26, 2025. https://www.mathway.com/

Memis, Y. (2025). Examining the potential and pitfalls of Al in problem solving. Journal of Pedagogical Research, 9(2), 177-190.
https://doi.org/10.33902/JPR.202532099

Mohamed, M. A. A,, Said, A. A,, Hassan, H., El Sayed, M. M., Abdelhamid, M. G., Shehata, M. S., Hassan, M. M., & Ali, Y. M. (2024).
Applications of artificial intelligence in teaching mathematics for the second preparation year in Egyptian official language
schools. Applied Sciences Journal, 1, 77-93. https://doi.org/10.21608/aash.2024.368292

Morais, F., & Jaques, P. A. (2022). Does handwriting impact learning on math tutoring systems? Informatics in Education, 21(1), 55-
90. https://doi.org/10.15388/infedu.2022.03

Ogilvie, J. F. (2016). Mathematics for chemistry with symbolic computation (5th ed.). Centre for Experimental and Constructive
Mathematics. http://www.cecm.sfu.ca/research/MathChem.pdf

OpenAl. (2025). ChatGPT (July 1 version) [Large language model]. https://chat.openai.com/


https://www.researchgate.net/publication/388026845
https://doi.org/10.1016/0001-8791(83)90046-5
https://doi.org/10.59324/ejtas.2024.2(1).31
https://doi.org/10.71097/IJSAT.v15.i4.1190
https://doi.org/10.1111/jcal.13065
https://doi.org/10.1177/07356331241226592
https://doi.org/10.1109/ICCDA64887.2024.10867401
https://doi.org/10.1007/s40751-024-00164-7
https://www.cymath.com/
https://doi.org/10.3390/bs15010032
https://doi.org/10.34190/ejel.22.9.3639
https://ejournal.fihesu.com/index.php/FIJEES/article/view/25
https://doi.org/10.2307/748467
https://doi.org/10.3389/fpsyg.2020.572099
https://doi.org/10.1016/j.tbench.2023.100089
https://doi.org/10.13140/RG.2.2.12777.61285
https://doi.org/10.58459/rptel.2025.20034
https://journalppw.com/index.php/jpsp/article/view/15022/9739
https://www.maplesoft.com/products/Maplecalculator/
https://www.mathway.com/
https://doi.org/10.33902/JPR.202532099
https://doi.org/10.21608/aash.2024.368292
https://doi.org/10.15388/infedu.2022.03
http://www.cecm.sfu.ca/research/MathChem.pdf
https://chat.openai.com/

10/10 Grace Lau et al. / Journal of Mathematics and Science Teacher, 5(4), em089

Opesemowo, O. A. G., & Adewuyi, H. O. (2024). A systematic review of artificial intelligence in mathematics education: The
emergence of 4IR. Eurasia Journal of Mathematics, Science and Technology Education, 20(7), Article em2478.
https://doi.org/10.29333/ejmste/14762

Opesemowo, 0. A. G., &Ndlovu, M. (2024). Artificial intelligence in mathematics education: The good, the bad, and the ugly. Journal
of Pedagogical Research, 8(3), 333-346. https://doi.org/10.33902/JPR.202426428

Pepin, B., Buchholtz, N., & Salinas-Hernandez, U. (2025). A scoping survey of ChatGPT in mathematics education. International
Journal of Mathematical Education in Science and Technology, 11, 9-41. https://doi.org/10.1007/s40751-025-00172-1

Popenici, S. A. D., & Kerr, S. (2017). Exploring the impact of artificial intelligence on teaching and learning in higher education.
Research and Practice in Technology Enhanced Learning, 12, Article 22. https://doi.org/10.1186/s41039-017-0062-8

Qin, X., Lu, J. G., Chen, C., Zhou, X., & Gan, Y. (2024). Artificial intelligence quotient (AIQ). SSRN. http://doi.org/10.2139/ssrn.4787320

Ramprakash, B., Surya Devi, B., Nithyakala, G., Bhumika, K., & Avanthika, S. (2024). Comparing traditional instructional methods
to ChatGPT: A comprehensive analysis. Journal of Engineering Education Transformations, 37(Special Issue 2), 612-620.
https://doi.org/10.16920/jeet/2024/v37is2/24095

Rane, N. (2023). Enhancing mathematical capabilities through ChatGPT and similar generative artificial intelligence: Roles and
challenges in solving mathematical problems. SSRN. http://doi.org/10.2139/ssrn.4603237

Remoto, J. P. (2024). ChatGPT and other Als: Personal relief and limitations among mathematics-oriented learners. Environment
and Social Psychology, 9(1). https://doi.org/10.54517/esp.v9i1.1911

Resende, N. F. F. (2023). Tablet PC tool for handwriting recognition (Master’s thesis, Faculdade de Engenharia da Universidade do
Porto). https://repositorio-aberto.up.pt/bitstream/10216/152769/2/641734.pdf

Santos, J. V. (2022). Comparative analysis of mobile applications for its integration in college mathematics subjects. EDUCATIO
Journal of Education, 6, 324-345. https://www.researchgate.net/publication/359516455_Comparative_Analysis_of_Mobile_
Applications_for_its_Integration_in_College_Mathematics_Subjects

Soesanto, R. H., Dirgantoro, K. P. S., & Priyanti, N. (2022). Indonesian students’ perceptions towards Al-based learning in
mathematics. Journal on Mathematics Education, 13(3), 531-548. https://doi.org/10.22342/jme.v13i3.pp531-548

Solfitri, T., Siregar, H. M., Maifa, T. S., & Putra, Y. (2024). Potentials and challenges of technologybased Algebra learning: A
classroom experience using Wizer.me. International Research Journal of Science, Technology, Education, and Management,
4(4), 86-98. https://doi.org/10.5281/zenod0.14744684

Sova, R., Tudor, C., Tartavulea, C. V., & Dieaconescu, R. I. (2024). Artificial intelligence tool adoption in higher education: A
structural equation modeling approach to understanding impact factors among economics students. Electronics, 13(18),
Article 3632. https://doi.org/10.3390/electronics13183632

Stefanova, T., & Georgiev, S. (2024). Possibilities for using Al in mathematics education. Mathematics and Education in
Mathematics, 53, 117-125. https://doi.org/10.55630/mem.2024.53.117-125

Symbolab. (n.d.). Al Math Calculator & Problem Solver. Retrieved March 26, 2025. https://www.symbolab.com/

Toolify Al. (n.d.). Revolutionize math education with Al-powered CameraMath. Retrieved March 26, 2025. https://www.toolify.ai/ai-
news/revolutionize-math-education-with-aipowered-camera-math-2686590

Torres-Pefia, R. C., Pefia-Gonzalez, D., Chacuto-Lépez, E., Ariza, E. A., & Vergara, D. (2024). Updating calculus teaching with Al: A
classroom experience. Education Sciences, 14(9), Article 1019. https://doi.org/10.3390/educsci14091019

U.S. Department of Education. (2023). Artificial intelligence and the future of teaching and learning: Insights and recommendations.
Office of Educational Technology. https://www.ed.gov/sites/ed/files/documents/ai-report/ai-report.pdf

Urban, M., Déchtérenko, F., Lukavsky, J., Hrabalova, V., Svacha, F., Brom, C., & Urban, K. (2024). ChatGPT improves creative
problem-solving performance in university students: An experimental study. Computers & Education, 215, Article 105031.
https://doi.org/10.1016/j.compedu.2024.105031

Wan Mohd Rosly, W. N. S., Syed Abdullah, S. S., & Ahmad Shukri, F. N. (2020). The uses of Wolfram Alpha in mathematics. Teaching
and Learning in Higher Education, 1. https://ir.uitm.edu.my/id/eprint/78069/.

Xu, B.,Wu, L., Yuan, Y., Xian, L., & Wang, W. (2025). Exploring the application of Al chatbot tools in higher education: Evidence from
the Duke University student survey. Safety Emergency Science, 1(2). https://doi.org/10.26599/SES.2025.9590013

Yanuarto, W. N., Jaelani, A., Purwanto, J., & Zakaria, M. I. (2021). Socratic as mathematics learning application for differential
equations concept. Hipotenusa: Journal of Mathematical Society, 3(1), 97-110. https://doi.org/10.18326/hipotenusa.v3il.5309

Yavich, R. (2025). Improving learning outcomes in advanced mathematics for underprepared university students through Al-driven
educational tools. African Educational Research Journal, 13(2), 224-239. https://www.netjournals.org/pdf/AERJ/2025/2/25-
022.pdf

Zhai, C., Wibowo, S., & Li, L. D. (2024). The effects of over-reliance on Al dialogue systems on students' cognitive abilities: A
systematic review. Smart Learning Environments, 11, Article 28. https://doi.org/10.1186/s40561-024-00316-7

Zhang, L. (2024). Application of artificial intelligence tools in educational assessment: Enhancing teaching and learning
management in Beijing junior high schools. Eurasian Journal of Educational Research, 112, 301-320.
https://ejer.com.tr/manuscript/index.php/journal/article/view/1902/496


https://doi.org/10.29333/ejmste/14762
https://doi.org/10.33902/JPR.202426428
https://doi.org/10.1007/s40751-025-00172-1
https://doi.org/10.1186/s41039-017-0062-8
http://doi.org/10.2139/ssrn.4787320
https://doi.org/10.16920/jeet/2024/v37is2/24095
http://doi.org/10.2139/ssrn.4603237
https://doi.org/10.54517/esp.v9i1.1911
https://repositorio-aberto.up.pt/bitstream/10216/152769/2/641734.pdf
https://www.researchgate.net/publication/359516455_Comparative_Analysis_of_Mobile_Applications_for_its_Integration_in_College_Mathematics_Subjects
https://www.researchgate.net/publication/359516455_Comparative_Analysis_of_Mobile_Applications_for_its_Integration_in_College_Mathematics_Subjects
https://doi.org/10.22342/jme.v13i3.pp531-548
https://doi.org/10.5281/zenodo.14744684
https://doi.org/10.3390/electronics13183632
https://doi.org/10.55630/mem.2024.53.117-125
https://www.symbolab.com/
https://www.toolify.ai/ai-news/revolutionize-math-education-with-aipowered-camera-math-2686590
https://www.toolify.ai/ai-news/revolutionize-math-education-with-aipowered-camera-math-2686590
https://doi.org/10.3390/educsci14091019
https://www.ed.gov/sites/ed/files/documents/ai-report/ai-report.pdf
https://doi.org/10.1016/j.compedu.2024.105031
https://ir.uitm.edu.my/id/eprint/78069/
https://doi.org/10.26599/SES.2025.9590013
https://doi.org/10.18326/hipotenusa.v3i1.5309
https://www.netjournals.org/pdf/AERJ/2025/2/25-022.pdf
https://www.netjournals.org/pdf/AERJ/2025/2/25-022.pdf
https://doi.org/10.1186/s40561-024-00316-7
https://ejer.com.tr/manuscript/index.php/journal/article/view/1902/496

