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Abstract: Artificial Intelligence-powered technologies are prevalent today, especially in educa-
tion. Numerous studies have shown an increasing number of students utilizing AI-powered math 
platforms (AI-PMPs) as supplementary tools for mathematics learning. However, there is limited 
information on how these platforms specifically benefit pre-service mathematics education teach-
ers at a public higher education institution. To address the population, knowledge, and theory 
gap, this study aims to evaluate AI-PMPs and students' experiences using them. By employing a 
convergent parallel mixed-methods approach, the researchers will explore the relationship be-
tween the frequency of AI-PMP usage and the students’ mathematics performance using a corre-
lational quantitative design, and assess the students’ sentiments about AI-PMPs through a de-
scriptive qualitative design. Proportional stratified random sampling was used to select 92 re-
spondents for the quantitative phase, while purposive sampling identified 19 participants for the 
qualitative phase. Data was gathered through survey questionnaires and one-on-one interviews. 
The findings revealed that the frequency of AI-PMP usage did not significantly affect students’ 
mathematics performance, highlighting various purposes, impacts, and challenges associated 
with these platforms. The study found that while AI-PMPs have an inconsistent effect on mathe-
matics performance, they can serve as useful supplementary tools for enhancing learning. There-
fore, it is recommended that students not overly rely on and put limits on using AI-PMPs. The 
study output was a user guide for the commonly used AI-PMPs. 
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1 Introduction  

Artificial Intelligence (AI) replicates human cognitive abilities, such as thinking, learning, 
and executing tasks that typically require human intelligence (Tegmark, 2017). AI-PMPs 
address today's most urgent educational challenges, enhance teaching and learning meth-
ods, and advance the pursuit of SDG 4, ensuring quality education for all (UNESCO, 
2022). These platforms shaped education by ushering in an era of personalized and acces-
sible learning. 

As a core subject in education, mathematics plays a crucial role in developing students' 
analytical thinking and problem-solving skills. However, it is often difficult due to its 
abstract nature and complexity (Blikstein, 2018; Yildirim, 2020). In African nations, 
academic performance in mathematics is generally low, which affects university choices 
(International Mathematics Union, 2023; Schappacher, 2022). Similarly, in the U.S., 
12th-grade students often lack mathematical competency, impacting their college 
readiness (Bannister et al., 2014; Galabo et al., 2018). The Philippines also faces 
significant challenges in math education, ranking 79th globally in terms of education 
quality (Capuno et al., 2019). Filipino students performed poorly in the TIMSS 2019 and 
PISA 2018 assessments. In the 2022 PISA assessment, the Philippines ranked 76th out of 
81 countries in math proficiency (OECD, 2019; Balancio, 2023). 

With the rise of challenges in teaching and learning math, tools like Photomath, 
developed by Damir Sabol in 2014, have emerged to assist students by providing instant 
solutions and step-by-step explanations. These AI-PMPs offer tailored exercises that 
enhance self-analysis, math-solving skills, and critical thinking, leading to improved 
academic performance and understanding (Gulliford & Miller, 2015; Johnson et al., 2016; 
Obina et al., 2022). A study at Notre Dame of Midsayap College in the Philippines found 
that math apps had a positive impact on grades and fostered continuous improvement. 
However, the effectiveness of these platforms depends on factors such as the complexity 
of mathematical problems and the personal and technical challenges in online learning 
environments (Zhang et al., 2015; Bringula et al., 2021). As the Fourth Industrial 
Revolution emphasizes the interaction between humans and AI, understanding the 
influence of AI on students’ learning is crucial, though potential drawbacks must also be 
considered (Martin, 2017; Kenas, 2021).  

Despite growing evidence on the usefulness of AI-powered mathematics platforms 
(Chen et al, 2025), most existing studies have focused on short-term achievement gains 
(Melo, 2024), student perceptions (Kanvaria & Srivastava, 2025), or general student 
populations, often treating AI tools as supplementary aids rather than as influences on 
future teaching practices. Moreover, findings on the relationship between AI-assisted 
learning and mathematical performance remain inconsistent, with some studies reporting 
positive effects (Chen et al., 2025; Dabingaya, 2025) and others indicating limited or no 
measurable impact (Sangoniyi et al., 2025), particularly in complex problem-solving 
contexts.  
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This study aimed to address several gaps in existing research. It targeted the 
population gap by focusing on pre-service mathematics education teachers in a public 
higher institution in the Philippines, who were previously underrepresented. It sought to 
bridge the knowledge gap by exploring how students’ use of AI-PMPs relates to their math 
performance. Focusing on pre-service mathematics education teachers is crucial because 
they are future agents of change in mathematics education. Their early experiences with 
AI-PMPs not only influence their own academic performance but also shape their future 
pedagogical practices. According to the TPACK framework (Mishra & Koehler, 2006), 
effective teaching requires the integration of technological, pedagogical, and content 
knowledge, which pre-service teachers begin to develop during their training. From a 
constructivist perspective, AI-PMPs serve as scaffolds that help them internalize 
mathematical concepts. At the same time, from a sociocultural standpoint, their use of 
these tools equips them to mediate later student learning through appropriate 
technological integration. Additionally, it aimed to address the theoretical gap by 
providing evidence on the impact of these platforms on student learning. Furthermore, 
the study employs mixed methods and seeks to answer the following questions: 

 
• What is the student's profile in terms of mathematics performance, commonly 

used AI-PMPs, and frequency of using AI-PMPs? 
• What are the respondents’ assessments of using AI-PMPs, in terms of 

accessibility, ease of use, accuracy, and privacy? 
• Is there a significant relationship between the students’ frequency of using AI-

PMPs and their mathematics performance? 
• What are the advantages and challenges of using AI-powered math Platforms? 
• How does the use of AI-PMPs affect students’ mathematics performance? 
• How do the qualitative and quantitative data converge?  

 
H0: There is no significant relationship between the students’ frequency of using AI-

PMPs and their mathematics performance. 

1.1 Theoretical Background 

This study is grounded in Siemens and Downes' (2005) Connectivism Learning Theory 
and Rogers' Diffusion of Innovations (DOI) Theory, as cited by Shrivastava (2018) and 
Halton (2023). 

Connectivism emphasizes learning through interconnected networks facilitated by 
technology. It highlights the role of digital platforms, such as social media, blogs, and 
videos, in promoting reflection, decision-making, and the sharing of information (George 
& Downes, 2005; Shrivastava, 2018). It views learning as occurring across networks of 
connections involving digital tools, fostering adaptable, technology-driven education 
(Kurt, 2023). 
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The DOI Theory explains how innovations are adopted over time, based on factors 
such as compatibility, trialability, complexity, observability, and relative advantage 
(Rogers, 1962). Compatibility and trialability influence trust and control, while complexity 
and observability affect ease of use and accessibility. Relative advantage highlights how 
innovations outperform traditional methods (Almaiah et al., 2022). 

These theories highlighted the baseline framework that guided the researchers in 
examining the assessment of using AI-PMPs and the relationship between students' 
frequency of using AI-PMPs and their mathematics performance. 

1.2 Literature review 

 The emergence of AI technologies has transformed education by reshaping learning expe-
riences and teaching practices, particularly in mathematics. Research on artificial intelli-
gence in education (AIED) gained momentum in the 1980s, with a strong focus on math-
ematics education (McCalla, 2023). In mathematics platforms, AI enhances pedagogy by 
enabling personalized learning, providing immediate feedback, supporting algorithmic 
problem-solving, and strengthening conceptual understanding (Williams, 2020; Abar et 
al., 2024). As a result, AI-based mathematics platforms such as ChatGPT, Symbolab, and 
Photomath are increasingly adopted in education, offering students faster and more ac-
cessible solutions (Vintere et al., 2024), as well as clear visualizations and structured prob-
lem-solving support when facing difficulties with conceptual understanding and formal 
mathematical procedures (Soesanto et al., 2022; Narboux & Durand-Guerrier, 2022; 
Efendi et al., 2024). These learning challenges have contributed to the growing reliance 
on AI-powered mathematics platforms (AI-PMPs) in mathematics learning. 

 Before the advent of AI, mathematics learning relied primarily on manual calculations, 
textbooks, and teacher assistance (Zhang et al., 2022; Vintere et al., 2024). Historically, 
the visualization of numerical concepts began with simple tallying methods and evolved 
into complex mathematical principles and problem-solving practices (Genckaya & Tan-
Sisman, 2021). Learning tools later progressed from basic calculators to Computer 
Algebra Systems (CAS), which efficiently solved complex mathematical problems such as 
expanding algebraic expressions, solving equations, and finding anti-derivatives (Zotos, 
2024). The integration of AI further advanced these tools into AI-PMPs. According to 
Zhang et al. (2022), AI-PMPs provide an effective mathematical foundation for 
technological advancements and societal growth by enhancing computing power, 
improving mathematical practices, and enabling the automatic correction of 
mathematical problems. These platforms enable students to explore mathematical 
concepts more quickly and easily, complete tasks, understand solution steps, address 
learning gaps, and verify answers independently, thereby promoting self-directed learning 
(Williams, 2020; De Oliveira Andrade et al., 2023; Vintere et al., 2024). Consistent with 
this, Xu (2024) noted that AI-PMPs improve students’ comprehension, academic 
performance, computational thinking, and problem-solving abilities. 
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 AI-PMPs are highly accessible and adaptable across multiple platforms, including 
tablets, computer software, online applications, and smartphones, allowing users to select 
media that best suit their learning needs (Yalalov, 2023; Parmar, 2023). Examples of 
widely used systems include Symbolab, Microsoft Math Solver, Desmos, GeoGebra, and 
Photomath (Yalalov, 2023). Research suggests that the use of these platforms can 
influence students’ academic performance. Dabingaya (2022) found that increased 
interaction frequency and improved post-assessment scores demonstrate how tailored 
learning paths offered by AI-powered adaptive platforms enhance student engagement 
and learning outcomes. Similarly, studies indicate that integrating AI-PMPs such as 
Mathway, GeoGebra, and Photomath into mathematics education can improve students’ 
academic performance (Obina et al., 2022; Abar et al., 2024). According to Obina et al. 
(2022), math applications support academic performance by addressing mathematical 
difficulties, supplementing instruction, and encouraging learning. Reports from UNICEF 
(2021) on Filipino students during the pandemic reinforce this trend, indicating that usage 
frequency may also influence academic performance. 

 Despite their broad accessibility and potential benefits, AI-PMPs present several 
challenges. Issues related to accuracy, internet connectivity, and language barriers may 
limit their effectiveness (Taani & Alabidi, 2024). Variations in platform accuracy, 
particularly in specific mathematical topics where performance is lower, can affect user 
satisfaction and learning outcomes (Zong & Krishnamachari, 2023). In addition, 
differences in users’ educational backgrounds and technological familiarity may hinder 
effective platform use (Msomi & Bansilal, 2018). These authors further note that 
inadequate internet access and limited device availability can negatively affect the use of 
AI-based learning tools. Addressing these challenges through continued development and 
research is essential to help students navigate AI-PMPs effectively and overcome 
difficulties in mathematics learning. 

 Several studies have reported a relationship between students’ academic performance 
and the frequency of AI-PMP use, regardless of the strength of the correlation. The use of 
AI in mathematics learning has been found to influence students’ behavior and academic 
performance (Seo et al., 2021). Guided by existing theories and the reviewed literature, 
the present study examines the use of AI-PMPs in mathematics learning through both 
quantitative and qualitative approaches to gain a deeper understanding of their role and 
impact in contemporary educational contexts. 

2 Methodology 

2.1 Research design 

This study employed a convergent parallel design, a mixed-methods approach, in which 
researchers simultaneously worked on both quantitative and qualitative aspects. It con-
sidered both methods equally, analyzed each component separately, and interpreted the 
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combined results (Mikhail, 2023). In the context of this study, a correlational research 
design was used in the quantitative approach to investigate the relationship between the 
frequency of using AI-PMPs and their mathematics performance. The qualitative ap-
proach used a descriptive design to describe the students' assessment of using AI-PMPs.  

2.2 Sample and data collection 

The respondents of this study are pre-service mathematics education teachers from first 
to fourth year at a public higher education institution in the Philippines during the 2023–
2024 academic year. These students were chosen because their program involves tackling 
complex math problems, making them likely users of AI-PMPs. This made them ideal par-
ticipants to explore how frequently they use these tools and how it impacts their mathe-
matics performance. 

In the quantitative phase, the researchers employed proportional stratified random 
sampling to select the respondents for this study. The researchers utilized Slovin’s formula 
to determine the sample size of the respondents. Out of 119 students, 92 were chosen as 
respondents with a 5% margin of error. Most respondents are between 18 and 20 years 
old, accounting for 60.87% of the total population. 38.04% are aged 21-23, and 1.09% are 
older than 27. Out of 92 respondents, 15 students, or 16.30%, were male, and 76, or 
82.61%, were female respondents. The remaining respondents, comprising only 1.09% or 
one person, were categorized as “others.” 

The study utilized a printed survey questionnaire as the data collection method. The 
questionnaire was a combination of adapted questionnaires from the studies of Almaiah 
et al. (2021), Obina et al. (2022), Tantri et al. (2024), Kay (2022), Yilmaz et al. (2023), 
and researcher-made questions. The respondents received the printed survey 
questionnaires face-to-face, so the study has precise data with which to work. It underwent 
validity and reliability tests to ensure its appropriateness for the study. Specifically, a 
panel of experts in Mathematics validated the questionnaire's content and language. This 
resulted in an overall validity index and S-CVI of 1.00 for each variable, confirming the 
items' relevance and clarity. It was pilot-tested on 30 fourth-year BSIE (Bachelor of 
Science in Industrial Engineering) students. Cronbach's Alpha is a measure used to assess 
the reliability or internal consistency of a set of scale or test items (Cronbach, 1951). The 
reliability test outcomes were as follows: Accessibility (0.71), Ease of Use (0.92), Accuracy 
(0.86), Privacy (0.95), and overall Cronbach’s alpha for the entire instrument (0.93). 
Thus, the research survey questionnaire was reliable and internally consistent.  

In the qualitative phase, the researchers employed purposive sampling and 
established inclusion criteria to select participants from the 92 respondents for data 
collection. To be eligible for the qualitative phase, participants must have participated as 
respondents in the quantitative phase of the study and demonstrated a high or low 
assessment of the use of AI-PMP based on their responses in the quantitative phase. As 
soon as data saturation was reached, the sampling ended, and nineteen (19) students were 
interviewed in total.  
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The researchers employed a validated interview guide with researcher-created open-
ended questions to elicit participants' responses on the advantages and challenges of using 
AI-PMP and how using AI-PMP affects students’ mathematics performance. The one-on-
one interview involves asking participants open-ended questions and following up with 
probing questions further to explore their responses and the topic of interest.  

The content validation for the interview guide produced an overall validity index of 
1.00 with an S-CVI of 1.00 for each variable in both the degree of relevance and clarity. 
Content experts also validated these questions, and they were pilot-tested on four fourth-
year industrial engineering students, allowing the researchers to refine the interview flow 
and inform the development of the final interview questions. These results suggest that all 
questions were relevant to the study and that the language was clear.  

2.3 Analyzing of data 

In the quantitative phase, as soon as all the respondents responded to the survey ques-
tionnaire, the researchers consolidated all the responses and tallied them using a fre-
quency count and simple percentage for the profile of the respondents, a weighted mean 
and standard deviation to determine the dispersion of the responses in terms of frequency 
of use and assessment of the use of AI-PMPs, and a Pearson-r correlation coefficient for 
the significant relationship between the students’ frequency of use of AI-PMPs and their 
mathematics performance. All data were sorted, tabulated, and analyzed using SPSS and 
Excel software. 

In the qualitative phase, this study utilized the six-step thematic analysis method by 
Braun and Clarke (2013). The steps involved in the analysis were: (1) data familiarization, 
(2) generating initial codes, (3) searching for themes, (4) reviewing themes, (5) defining 
and naming themes, and (6) producing the report. This method guided the researchers in 
identifying recurring themes, patterns, and emerging perceptions and insights from the 
qualitative data. 

The researchers began by transcribing the interview responses, verifying the accuracy 
of the transcriptions, and familiarizing themselves with the data by reading it multiple 
times while recording initial thoughts. Initial codes were generated by highlighting 
significant phrases grouped for further analysis. The researchers then searched for themes 
by identifying patterns within the codes and gathering relevant data. After reviewing and 
refining these themes, they created a visual representation of their relationships and 
defined them through ongoing analysis to ensure clear and meaningful definitions. The 
researchers then integrated the qualitative data, which provided insights into he 
challenges and benefits of AI-PMPs and their impact on students' math performance, with 
the quantitative data, which offered statistical insights into usage frequency, accessibility, 
accuracy, ease of use, and privacy. This integration aimed to comprehensively understand 
the research questions by leveraging both qualitative and quantitative approaches. 
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Figure 1.  Summary of Braun and Clarke Thematic Analysis for qualitative data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data Familiarization 
Transcribing, reading, and re-reading data, noting down initial ideas 

N=19 
  

Generating Initial Codes 

Highlighting or underlining significant and interesting statements 
across the entire data set 

n=138 

  

Searching for Themes 
Combining data and collating codes into potential 

themes, n = 57 
  

Reviewing Themes 
Checking the themes about the coded extracts and the entire dataset, 

generating a thematic map of the analysis 
n = 27 

  

Defining and Naming Themes 
Ongoing analysis to refine the specifics of each theme and the overall 

analysis, generating clear definitions and theme names 
N = 9 

  

Producing the Report 
Presenting the final analysis: relating the findings to the research 

questions and literature 
n = 3 
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3 Results 

Based on the mixed method approach data, the following findings were revealed:  

3.1 Quantitative phase 

3.1.1 Assessment of the use of AI-powered math platforms 
3.1.1.1 Accessibility 

Regarding respondents’ accessibility on AI-PMPs, it was identified that the total weighted 
mean for accessibility is 2.80, falling within the range of 2.51 - 3.25, which corresponds to 
the categorical response and implies high accessibility. It has the highest rate in the state-
ment, indicating that AI-PMPs are responsive and work well on various devices. At the 
same time, it has the lowest mean on the statement stating that it can be accessed even 
offline. 

Table 1.  Accessibility of AI-PMPs 

Statements 
The AI-PMPs: 

Mean s Categorical 
Description 

1.  have simple features. 3.14 0.54 H 

2. offer multiple ways to access content, such as voice commands 
and keyboard input. 

2.95 0.74 H 

3. can choose specific subjects/courses to access. 3.09 0.56 H 

4. can be accessed even offline. 1.62 0.75 VL 

5. are responsive and work well on different devices (e.g., tablets, 
smartphones, computers). 

 
3.23 

 
0.59 

 
H 

Overall 2.80 0.88 H 

Legend:  s - Standard Deviation 

3.1.1.2 Ease of use  

In terms of ease of use, the total weighted mean is 3.17, falling within the range of 2.51 - 
3.25, which corresponds to the categorical response agreement and implies high usability. 
The highest statement rated implies that AI-PMPs have a user-friendly interface. While 
the statement, "The AI-PMPs are easy to use by different types of learners”, received the 
lowest.  

Weighted Mean Interval 

3.26 - 4.00 

2.51 - 3.25 

1.76 - 2.50 

1.00 - 1.75 

Categorical Response 

Strongly Agree 

Agree 

Disagree 

Strongly Disagree 

Description 

Very High Accessibility (VH) 

High Accessibility (H) 

Low Accessibility (L) 

Very Low Accessibility (VL) 

https://doi.org/10.31129/LUMAT.14.1.2918


Abrigana et al. (2026)                                                                                                                                                    10/25 
 

LUMAT Vol 14 No 1 (2026), 8. https://doi.org/10.31129/LUMAT.14.1.2918  

Table 2.  Ease of Use of AI-PMPs 

3.1.1.3 Accuracy 

In the accuracy, the total weighted mean is 2.88, falling within the range of 2.51 - 3.25, 
which corresponds to the categorical response agreement and implies high accuracy. The 
statements with the highest mean stated "The AI-PMPs provide reliable information," 
and “The AI-PMPs provide clear and well-structured solutions to math problems.” While 
"The AI-PMPs offers explanations that are compatible with the teacher’s discussion,” re-
ceived the lowest. 

Table 3.  Accuracy of AI-PMPs 

Statements 
The AI-PMPs: 

Mean s Categorical 
Description 

can identify and address learning gaps in math. 2.90 0.49 H 

provide reliable information. 3.01 0.60 H 

provide clear and well-structured solutions to math problems. 3.01 0.60 H 

provide solutions to math problems similar to what is found in the 
textbook. 

2.82 0.61 H 

offers explanations that are compatible with the teacher’s discus-
sion. 

2.73 0.59 H 

give precise supplementary resources. 2.78 0.62 H 

Overall 2.88 0.60 H 

Legend:  s - Standard Deviation 
  

Statements 
The AI-PMPs: 

Mean s Categorical 
Description 

1.have a user-friendly interface. 3.24 0.52 H 

2.  are easy to navigate. 3.18 0.55 H 

3. offer clear instructions. 3.12 0.53 H 

4. provide a step-by-step process. 3.23 0.66 H 

5. are easy to use by different types of learners. 3.10 0.66 H 

6. have a fast response time. 3.16 0.59 H 

Overall 3.17 0.59 H 
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3.1.1.4 Privacy 

Moreover, the total weighted mean for privacy is 2.95, falling within the range of 2.51 - 
3.25, which corresponds to the categorical response agree and implies high security. The 
statement, "The AI-PMPs inform users of the importance of securing data", got the high-
est weighted mean. On the other hand, the statement, “The AI-PMPs ensure the security 
of collected information,” received the lowest weighted mean. 
 

Table 4.  Privacy of AI-PMPs 

Statements 
The AI-PMPs: 

Mean s Categorical De-
scription 

ensure the security of collected information. 2.91 0.60 H 

take adequate measures to protect the user’s privacy. 2.93 0.55 H 

address concerns about the misuse of data. 2.93 0.53 H 

inform users of the importance of securing data. 2.99 0.63 H 

take measures to prevent unauthorized access to personal data. 2.98 0.53 H 

Overall 2.95 0.57 H 

Legend:  s - Standard Deviation 
 

3.1.1.5 Overall assessment 

Overall, the weighted mean for using AI-PMPs is 2.93. This result indicated that the re-
spondents agreed with the statements under each variable. This further denotes that the 
student’s assessment of using AI-PMPs in Mathematics Learning is high, inferring that it 
is useful. 
 

Table 5.  Overall assessment of the use of AI-PMPs 

Weighted Mean Interval 
3.26 - 4.00 

2.51 - 3.25 
1.76 - 2.50 
1.00 - 1.75 

Categorical Response 
Strongly Agree 
Agree 
Disagree 
Strongly Disagree 

Description 
Very High Privacy (VH) 
High Privacy(H) 
Low Privacy (L) 
Very Low Privacy (VL) 

Indicators Mean s Categorical 
Description 

Accessibility 2.80 0.88 H 

Ease of Use 3.17 0.59 H 

Accuracy 2.80 0.60 H 

Privacy 2.95 0.57 H 

Overall 2.93 0.68 H 
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3.1.2 Significant relationship between the frequency of using AI-powered 
math platforms and mathematics performance 
 

On the students’ frequency of using AI-PMPs in correlation with their mathematical per-
formance. The r-value of 0.164 was determined, indicating a very low positive correlation 
between the frequency of using AI-PMPs and their mathematics performance. In addition, 
there is no significant correlation between students' frequency of using AI-PMPs and 
mathematics performance, as evidenced by the computed p-value exceeding the predeter-
mined significance level (0.05). 

Table 6.  Relationship between the respondents’ frequency of using ai-powered math platforms 
and mathematics performance n=19 

   
Variable Mathematics 

Performance 
r -value p-value Decision Interpretation 

Frequency of 
Using AI- 
PMPs 

College and Ad-
vanced Algebra 
Grade 

0.164 0.119 Failed to re-
ject Ho 

Not Significant 

 

3.2 Qualitative phase 

Based on the one-on-one interview data, the participants revealed that they used AI-PMPs 
for various purposes, including tools for intended learning support, enhancement, and 
immediate feedback. Additionally, they have been able to identify the impacts that it may 
have on them along their learning process. The positive impacts include increasing their 
mathematics performance and enhancing their understanding. The only negative they im-
plied was that it could increase their dependency on AI. Furthermore, the participants 
identified challenges of using AI-PMPs, including lack of accuracy, lack of offline accessi-
bility, and lack of lasting effects. 

3.2.1 Purpose of using AI-PMPs  

The availability of AI-PMPs caused widespread interest and adoption among students. 
Several students received assistance from these resources in their mathematics learning. 
It has advantageous effects on students as it was designed to answer and solve numerous 
mathematical problems (Obina, 2022). Alongside that, the participants realized a variety 
of reasons behind the utilization or purposes of using AI-PMPs, and the following sub-
themes emerged: 
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Table 7.  Purpose of Using AI-PMPs 

Sub-themes Description Sample Statements 

Tool for In-
tended 
Learning 
Support 

The participants use cer-
tain AI-PMPs because of 
the perceived gaps in 
teaching practices and the 
lack of learning support 
students received due to 
their unique learning 
styles. These shortcom-
ings often result in learn-
ers lacking sufficient skills 
and comprehension. Thus, 
students turn to AI-PMPs 
for additional support and 
guidance, seeking aid for 
intended learning support. 

"During that time, since there were no face-
to-face interactions and no teacher pres-
ence, it led us to self- learning...what I did 
was I utilized an application called Pho-
tomath."- 
P1 

“I cannot understand the lesson coming 
from the teacher, so I use Mathway to help 
me understand the lesson easier. And I can 
answer my activities or assignments easier 
in a way that I can understand them better 
than the teacher’s discussion.”-P7 

“There were times when I could not fully 
grasp the lessons discussed with our pro-
fessor. I used AI- powered tools to solve 
equations.”- 
P14. 

Tool for Learn-
ing Enhance-
ment 

The use of these platforms 
is driven by their ability to 
offer a wide range of per-
sonalized assistance, par-
ticularly for students. Act-
ing as aids for learning 
improvement, these plat-
forms empower students 
to enhance their 
understanding of mathe-
matical concepts and en-
gage in more in-depth ex-
ploration of their courses 
or subjects. 

“You can study in advance using AI-math 
tools, like for example Photomath "- P17 

“I specifically use, recently, Symbolab and 
ChatGPT in dealing with Calculus problems 
and Mathematical proving, respectively. 
Moreover, these tools indeed supplement 
my mathematical learning as I was able to 
grasp mathematical procedures on how to 
integrate complex integrals and how to lay 
down my proofs comprehensively.”- P7. 

“In learning complex topics in Math, Al-
powered tools are particularly helpful in 
improving my understanding of the topic, 
getting some strategies for solving a specific 
problem, and checking, especially during 
the online class.”- P9. 

Tool for Im-
mediate 
Feedback 

The participants used AI-
PMPs because they were 
convenient and could pro-
vide immediate 
responses. With AI-PMPs, 
the students had a con-
venient tool for swiftly ob-
taining answers and ex-
planations by just input-
ting prompts. 

“Immediate feedback provided by the 
platform allowed me to identify and cor-
rect mistakes quickly, leading to im-
proved performance on assignments and 
exams.”- P15. “While with AI, you just 
take a picture, and the answer will be 
given."-P17 

“The instant feedback provided by these 
platforms helps me identify and correct 
mistakes quickly, leading to more efficient 
learning.” – P19 
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3.2.2 Impact of Using AI-PMPs  

Math learning platforms have changed the landscape of mathematics education, providing 
unparalleled accessibility, customization, and engagement. These platforms use technol-
ogy to give students access to resources targeted to their needs and learning styles. Ac-
cording to Chubb et al. (2021), using AI has several positive and negative consequences. 
Aligned with that, the participants identified the impacts of using AI-PMPs, and the fol-
lowing sub-themes emerged: 

Table 8.  Impact of using AI-PMPs 

Sub-themes Description Sample Statements 

Increased Mathemat-
ics 
Performance 

The participants emphasize the im-
provements in mathematics perfor-
mance achieved through the inte-
gration of AI-PMPs in their learn-
ing process. 

"When AI was introduced, although there were dis-
advantages, it had a significant impact on my 
grades. It is not like they skyrocketed, but they did 
improve."- P3. 
 
“And in Photomath, it was not recommended by 
our teacher, but for some reason, it helped us since 
it is user-friendly, so it helped particularly on my 
grades.”- P11. 
 
“It would add up to my participation points and 
also to my grades because since you know how to 
solve it, during exams, you also know the answer.”- 
P12. 

Enhanced Under-
standing 

This signifies that the participants 
have deepened their comprehen-
sion of mathematical concepts 
through AI-PMPs. 
 

"Helping me understand math problems that I did 
not know because Gauthmath and Photomath gave 
me a step-by- step solution to a specific problem 
that I needed." -P5 
“I am not saying it is solely about grades because I 
only use AI- PMPs sometimes, and then, but for my 
understanding, for example, if I have confusion, I 
will have a better grasp.”- P12. 
“I can say that there has been improvement since I 
have also grasped ideas that from the step- by-step 
that can make me say that it is possible in the way 
that it can be answered on the approach.”-P16 

Increased Dependency 
on AI 

The participants have shown over-
reliance on the responses provided 
by the AI-PMPs. They tend to be-
lieve the immediate feedback hin-
ders their personal growth and de-
velopment, making them compla-
cent in their skills. 

“Immediate feedback provided by the platform al-
lowed me to identify and correct mistakes quickly, 
leading to improved performance on assignments 
and exams.”- P15. “While with AI, you just take a 
picture, and the answer will be given."-P17 
 

“The instant feedback provided by these platforms 
helps me identify and correct mistakes quickly, 
leading to more efficient learning.” – P19 
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3.2.3 Challenge of Using AI-PMPs  

The integration of AI-PMPs in education offers various advantages. These platforms could 
adapt to students' learning styles and pace, providing tailored lessons and exercises for 
students (Alam, 2023). However, despite these advantages, several challenges are still as-
sociated with using AI-PMP. According to Hall et al. (2023), the usability of AI-driven 
platforms presents several challenges, including system comprehension, feedback quality, 
error handling, and the cultivation of trust through accuracy and accessibility. The partic-
ipants infer that there are several challenges that they experienced while engaging in the 
AI-PMP, which led to the emergence of the following sub-themes: 

Table 9.  Challenge of using AI-PMPs 

Sub-themes Description Sample Statements 

Lack of Accuracy The participants encountered chal-
lenges in the reliability of the cor-
rectness and precision of the an-
swers provided by the AI-PMPs. 

“Al-powered tools help solve complex mathemati-
cal equations. However, I try to check if the an-
swers are correct because Al- powered tools are 
not always reliable.” -P9. 
 
“It can explain, but there were times when it could 
not arrive at the answer...There are times when it 
cannot provide the answer accurately, or its an-
swer might differ from what the teacher teaches... 
the explanations are just limited." - P16. 
 
“I find that the AI's answer is not right, and its 
steps are lengthy compared to the teacher's, which 
is more like direct … in AI the explanation was so 
broad" – P17 

Lack of Offline Ac-
cessibility 

The participants emphasize the ac-
cessibility that the AI-PMPs can 
guarantee. This has been a chal-
lenge because not all AI-PMPs can 
function online and are always free 
to access. 
 

“Limited for online use” -P12 

"The Photomath that I used was available offline, 
but it was not very effective in generating solutions 
than on online pace" -P16. 

"For online use only" -P17 

Lack of Lasting 
Effects 

The participants encountered no 
lasting effects from the use of AI-
PMPs. Integrating AI-PMPs did 
not sustainably alter the partici-
pants' behaviors, habits, or percep-
tions. 

"I cannot say that it has a lasting effect on my ac-
ademic performance because if I use an AI, I will 
directly copy the answer."-P1. 
 

"The app helped me finish homework quicker, but 
it did not make me better at math overall." - P6. 
 

"It made my grades better, but I am not sure if it 
helped me understand math more." - P9 
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4 Discussion 

 This study employed a mixed-methods design to examine the use of AI-powered mathe-
matics platforms (AI-PMPs) and their relationship with students’ mathematics perfor-
mance. Integrating quantitative and qualitative findings enabled a more nuanced under-
standing of how these platforms operate in practice, beyond what could be inferred from 
a single methodological approach (Nguy et al., 2024; Teddlie & Tashakkori, 2009; Maa-
rouf, 2019). Rather than producing convergent results, the two data strands revealed com-
plementary yet contrasting insights that underscore the complexity of AI-PMP use in 
mathematics learning. 

 Quantitative findings showed no significant relationship between the frequency of AI-
PMP use and students’ mathematics performance. This result suggests that frequent 
interaction with AI-PMPs alone is insufficient to improve academic outcomes, reinforcing 
the view that learning gains depend not only on tool usage but also on how these tools are 
pedagogically integrated. This finding aligns with Bancoro (2024), indicating that AI 
platforms do not automatically enhance achievement and that other factors, such as prior 
knowledge, learning strategies, and instructional guidance, likely play a more decisive 
role. From a theoretical perspective, these challenges support learning theories that 
emphasize meaningful engagement and cognitive processing rather than mere exposure 
to digital tools. 

 In contrast, qualitative findings revealed that students perceive AI-PMPs as valuable 
supports for learning, particularly for providing immediate feedback, clarifying solution 
steps, and reinforcing understanding. These perceived benefits are consistent with Obina 
(2022), who highlighted the role of math applications in facilitating problem-solving and 
learning processes. The divergence between perceived usefulness and measurable 
performance suggests that AI-PMPs may enhance learning experiences without 
necessarily translating into higher grades. This finding highlights a key distinction 
between affective and cognitive outcomes, suggesting that AI-PMPs may support 
motivation, confidence, and task completion more effectively than deep conceptual 
mastery. 

 The integration of findings related to accessibility, ease of use, and accuracy further 
illustrates this complexity. Quantitatively, students rated AI-PMPs highly in terms of 
accessibility and usability, reflecting the convenience of mobile-based learning and the 
step-by-step guidance provided (Etcuban & Pantinople, 2018; Muttaqin et al., 2023). 
However, qualitative data revealed critical limitations, particularly the lack of offline 
access, which poses challenges for students with unstable internet connectivity. This 
finding refines the quantitative result by showing that “high accessibility” is conditional 
and uneven, supporting Yalalov and Dey’s (2023) argument that platform design does not 
always align with diverse learner contexts. 
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 Similarly, while quantitative results suggested high accuracy, qualitative accounts 
revealed concerns about unclear explanations and incompatibility with teachers’ 
instructional approaches. This discrepancy indicates that accuracy in AI-PMPs may be 
procedural rather than pedagogical; solutions may be correct, but explanations may not 
align with classroom instruction or promote conceptual understanding. This 
inconsistency supports Zong and Krishnamachari’s (2023) assertion that variability in AI 
responses can undermine the reliability of learning, particularly when students rely 
heavily on these tools. 

 Taken together, the findings suggest that AI-PMPs function best as supplementary 
learning tools rather than as substitutes for instruction. While students value their 
convenience and immediate support, over-reliance may limit opportunities for sustained 
cognitive engagement and deeper understanding. From a pedagogical standpoint, this 
highlights the importance of guided and balanced AI integration, where teachers scaffold 
students’ use of AI-PMPs to support conceptual learning rather than relying on shortcuts 
for problem-solving. Theoretically, the results contribute to ongoing discussions in 
educational technology by demonstrating that the effectiveness of AI tools depends less 
on frequency of use and more on purposeful integration within learning processes. 

5 Conclusions 

Pre-service mathematics education teachers in public higher education institutions in the 
Philippines have limited engagement with AI-powered mathematical platforms (AI-
PMPs). Although these platforms are highly beneficial, the study reveals that the fre-
quency of their use does not significantly impact students' mathematics performance. This 
result suggests that factors beyond AI-PMPs may impact their academic outcomes. Con-
sequently, there is a need for further research into the complex nature of mathematics 
learning and the various factors affecting students' performance. The students have con-
tinued to use AI-PMPs primarily for intended learning support, learning enhancement, 
and quick responses to prompts. This usage aligns with Connectivism theory, which un-
derscores the significant role of technology in the learning process. 

Additionally, AI-PMPs are valued for providing evidence of their effectiveness and 
reinforcing their continued use as learning aids. This finding is consistent with the 
Diffusion of Innovation theory, which explains that users adopt new technologies when 
they see clear evidence of their benefits. Thus, the pre-service mathematics education 
teacher can be considered part of the "early majority," adopting AI-PMPs due to observed 
positive outcomes and recommendations. However, the study also highlights that despite 
the advantages, AI-PMPs present challenges, suggesting that these platforms can be a 
double-edged sword for students. The study’s findings suggest several key 
recommendations. Training programs for students and educators should be implemented 
to effectively integrate AI-PMPs into teaching and learning. These could include seminars, 
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conferences, or online courses to help educators understand the features of AI-PMPs and 
incorporate them into their lesson plans. 

Moreover, instead of restricting AI-PMP use, educators should encourage it while 
cautioning against overreliance, promoting a balanced view that highlights both benefits 
and drawbacks. AI-PMPs can enhance critical thinking by allowing students to compare 
answers and deepen their understanding of concepts. Furthermore, future research 
should include students from other university courses to better understand AI-PMPs' 
impact across various disciplines.  
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Appendix A 
 

RESEARCH INSTRUMENT A 
Quantitative Survey Questionnaire 

 
PART 1: PROFILE OF THE RESPONDENTS 

Direction: Please fill in the needed information below. 
Name (Optional):      
Age:   
Gender: ( ) Male ( ) Female ( )Others (please specify):    
Program & Year:    

 

1.1 Mathematics Performance (College and Advanced Algebra final grade: _________ 
1.2 Commonly Used AI-Powered Math Platforms Direction: Encircle the letter of your answer. 

1.2.1 Do you use AI-Powered Math Platforms (AI-PMP)? 
YES 
NO 
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1.2.2. If yes, which certain app/s do you utilize? (Check the box) 
Automath 
Cameramath 
Cheggy 
Cymath 
Gauthmath 
Mathway 
Photomath 
Symbolab 
Others (if not mentioned, please specify):   

1.3 Frequency of Using AI-Powered Math Platforms 
 
 
 
 
 
 
 
 
 
 
 
 

PART II. Assessment of the Use of AI-Powered Math Platforms 
Directions: Please put a check mark (/) on the box that corresponds to the degree or extent to which you 
agree or disagree based on the given statements using the following scales: 
4-Strongly Agree  (SA) 
3- Agree (A) 
2-Disagree (D) 
1-Strongly Disagree (SD) 

 

 
How frequently do you utilize AI-
PMP in: 

Never (Not 
Utilized) 1 

Sometimes 
(Slightly Uti-

lized) 
2 

Often (Moder-
ately Utilized) 

3 

Always 
(Highly Uti-

lized) 4 

1. answering your math exercises and 
seatwork; 

    

2. understanding math concepts and 
principles; 

    

3. answering your homework/ 
assignment; 

    

4. practicing/reviewing your previ-
ous lesson 
in math; 

    

5. advanced study and enriching 
learning? 

    

A. Accessibility- (Adapted from Obina, J. et al., 2022 (1), and Research 
Made (2-5)) 
- refers to the development and implementation of features that promote eq-
uitable access and use for all students 
The AI-PMPs: 

 

1 
 

2 
 

3 
 

4 

1. have simple features.     

2. offer multiple ways to access content, such as voice commands 
and keyboard input. 

    

3. are useful in accessing specific subjects/topics/courses.     

4. can be accessed even offline.     
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5. are responsive and work well on different devices (e.g., tablets, 
smartphones, computers). 

    

B. Ease of Use (Adapted from Almaiah, M. A., et al., 2021 (1), Robin H., 
2020 (2-3), Obina, J., et al., 2022 (4) and 
Researcher made (5-8) 

- refers to the platform's design and functionality, ensuring a user-friendly 
and intuitive experience for instructors and students. 
The AI-PMPs: 

    

1. have a user-friendly interface.     

2. are easy to navigate.     

3. offer clear instructions.     

4. provide a step-by-step process.     

5. are easy to use by different types of learners.     

6. have a fast response time.     

C. Accuracy - (Adapted from Tantri, S. N., & Patiro, S. P. 
S. (2024). (1-2), Almaiah, M. A., 2021 (3), and Research 
made (4-8) 
- refers to the correctness and precision with which the platform's algorithms 
and capabilities carry out mathematical assessments, evaluations, and adap-
tive learning procedures 
The AI-PMPs: 

    

1. identify and address learning gaps in math.     

2.  provide reliable information.     

3. provide clear and well-structured solutions to math 
problems. 

    

4. provide solutions to math problems similar to what is 
found in the textbook. 

    

5. offer explanations that are comparable to the teacher’s discus-
sion. 

    

6.  give precise supplementary resources.     

D. Privacy- (Adapted from Yilmaz, H. et al., 2023 (1-3) and Research 
made (4-5)) 
- refers to the protection and responsible management of users' personal in-
formation, data, and platform interactions 
The AI-PMPs: 

    

1.  ensure the security of collected information.     

2. take adequate measures to protect the user’s 
privacy. 

    

3. address concerns about the misuse of data.     

4. inform users of the importance of securing data.     

https://doi.org/10.31129/LUMAT.14.1.2918


Abrigana et al. (2026)                                                                                                                                                    22/25 
 

LUMAT Vol 14 No 1 (2026), 8. https://doi.org/10.31129/LUMAT.14.1.2918  

Appendix B 

RESEARCH INSTRUMENT B 
 

The Use of AI-Powered Math Platforms in Mathematics Learning 
 

Qualitative Interview Guide Questions 
Directions: Please answer the following questions. 

Could you share specific examples of improvements in your math grades or understanding that 
you attribute to using AI-PMPs? 

Have you faced any challenges in your math studies that the AI-powered platform helped you 
address or overcome? Can you provide examples? 

When you consider your experience with AI-powered math Platforms, how would you say their 
impact on your academic performance compares to other methods or resources you have used to 

learn math? 
Looking ahead, do you foresee any lasting effects on your academic performance in math 

resulting from consistently using AI-powered math Platforms? If so, how? 

How does using AI-powered math Platforms contribute to your overall performance in math 
classes? 

  

5. take measures to prevent unauthorized access to 
personal data. 
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