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Abstract 

This study investigates students' mathematical justification abilities in analyzing answers obtained from one 

of the Artificial Intelligence (AI) based services, namely ChatGPT. The subjects of this descriptive 

qualitative study are 13 fourth-semester students of STKIP-PGRI Bandar Lampung. They were asked to 

utilize ChatGPT to solve two linear equation system questions adopted from Indonesian university entrance 

tests in 2019. The students were then requested to analyze and justify the responses generated by ChatGPT. 

The justifications from students were then analyzed to see their abilities and determine whether the answers 

from ChatGPT were correct. As many as 61.54% of the respondents could understand the instructions of 

the two questions and provide reviews for the answers generated by ChatGPT. 38.46% of the respondents 

did not understand the questions' instructions. The results showed that students may have lacked the 

necessary ability to analyze the AI-generated answers in depth and explain them in detail. This may be due 

to weak mastery of the basic concepts of the material and a lack of accuracy. The findings call for paying 

more attention to students' mathematical justification abilities in the current AI-assisted era. 
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1. INTRODUCTION 

Technological advancements have spoilt us in carrying out various daily activities. 

In today’s advanced digital era, the role of Artificial Intelligence (AI) technology plays is 

growing significantly, as it influences different aspects of human life, one of which is 

education. As argued by Iqbal et al. (2024), AI has had a significant impact on various 

industries, including education, by addressing various learning problems through the use of 
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technology, such as virtual tutors and online learning systems. Thus, the rapid development 

of numerous AI-based tools, has given a tremendous impact on the world of education. One 

interesting development in the context of learning is the rise of natural language models such 

as ChatGPT. 

The presence of AI such as ChatGPT has brought significant changes to the world of 

education, especially in mathematics learning. The ease of access to ChatGPT and its ability 

to quickly generate mathematical solutions offer an extraordinary potential to improve the 

effectiveness and efficiency of learning. Cheung et al. (2023) stated that ChatGPT can be 

used to answer questions, write essays, solve problems, explain complex topics, and even 

support research. Moreover, with its ability to generate human-like texts, respond to complex 

questions, and adapt to various contexts, ChatGPT has the potential to revolutionize 

education and research (Rahman & Watanobe, 2023). The quality of ChatGPT’s 

performance, according to Lo (2023), varies across subject domains, ranging from 

outstanding (e.g., economics) and satisfactory (e.g., programming) to unsatisfactory (e.g., 

mathematics). In a similar line, Baidoo-anu and Ansah (2023) maintained that ChatGPT can 

improve the quality of teaching and learning in various fields, including mathematics. 

Furthermore, the potential of ChatGPT as an advanced conversational tool lies in its ability 

to serve as an “object to think with”, foster reflective and critical thinking, and facilitate 

understanding of concepts in STEM, which are all relevant to mathematics research 

(Vasconcelos & Santos, 2023). 

It is important to remember that the integration of ChatGPT in education, especially 

in mathematics learning, is not without challenges. One of the main challenges is students’ 

heavy dependence on technology that can hinder the development of their critical thinking 

skills, conceptual understanding, and problem-solving abilities (Holmes et al., 2023; 

Zawacki-Richter et al., 2019). Furthermore, cheating and plagiarism are some potential 

negative impacts of using ChatGPT, which educators should be aware of (Wei et al., 2024). 

In fact, Welding (2023) found that half of the students (51%) in their study agree that using 

AI tools like ChatGPT for schoolwork is an act of cheating or plagiarism, although about 

one out of five students still use it. 

Being dependent on AI without having a strong understanding of mathematical 

concepts may lead students to blindly accept AI-generated responses at face value, without 

being able to evaluate their truth and validity. This is concerning, because it contradicts the 

coe objectives of mathematics education, which emphasize the development of logical 

reasoning, critical, and creative thinking skills (OECD, 2018). The OECD (2022) 

emphasizes that as education systems are adapting to the development of digital technology, 

they need to ensure that students have the necessary skills to succeed in the digital age, such 

as critical thinking skills, problem-solving, and digital literacy. 

Hance, in this context, mathematical justification ability becomes highly crucial. 

Mathematical justification ability involves providing logical reasoning and valid evidence 

to support or validate mathematical claims and solutions. This skill entails higher-order 

thinking processes that require students to analyze information, identify patterns, make 

generalizations, and build valid arguments (Hershkowitz, 2020). 
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Furthermore, Hanna and Jahnke (1996) added that mathematical justification not 

only focuses on proving the truth, but also on explaining the “why” behind a mathematical 

statement, so that students can “understand the connections between mathematical concepts 

and develop critical thinking skills.” Mathematical justification can be divided into several 

types, such as empirical justification (based on observations and examples), deductive 

justification (based on logical rules), and visual justification (using diagrams or visual 

representations). In addition to these types, Sukirwan et al. (2020) classified some aspects 

that affect the justification of four types of arguments built by students, namely, inductive, 

algebraic, visual, and perceptual. Since the development of mathematical justification ability 

is a gradual process that requires structured guidance and practice, improving students’ 

justification abilities in the classroom is challenging for mathematics teachers at all school 

levels (Sarumaha & Rizkianto, 2022). Santos et al. (2022) stated that teachers should focus 

their attention on the process of making generalization and justification in their professional 

development. 

The presence of ChatGPT gives a new dimension to the development of 

mathematical justification ability. Although ChatGPT can help students solve math 

problems, excessive dependence without adequate conceptual understanding can hinder the 

justification process and lead to the acceptance of wrong answers without critical evaluation 

(Kung et al., 2023). Thus, it is important to balance students’ positive perception of ChatGPT 

as a learning tool with a sufficient understanding about its limitations and potential for 

misuse (Xu et al., 2024). For instance, students should realize that while ChatGPT has the 

potential to increase student motivation and engagement in learning mathematics, it has 

some limitations in solving complex mathematical problems as well as those requiring deep 

conceptual understanding. Most importantly, ChatGPT cannot replace the role of teachers in 

guiding students to develop mathematical justification ability. 

Due to these reasons, students should be trained not only to run ChatGPT as a tool to 

help them solve mathematical problems, but also to develop their ability to analyze and 

evaluate the AI-generated responses. This has been argued by scholars like García-López et 

al. (2025) who highlighted the need to have a comprehensive understanding of ChatGPT’s 

capabilities, challenges, limitations, and implications in education and across various fields 

Thus, in this context, the topic of this study is also related to other relevant issues in 

education in the digital age, such as ethics in the use of AI, the digital divide, and the role of 

teachers in the age of AI. The finding of this study can contribute to the exixting literature 

on the use of AI in mathematics education and provide recommendations for the more 

effective learning strategies in the digital age. 

Based on these problems, this study aims to answer the following research questions: 

How can students analyze and provide mathematical justification for the answers generated 

by ChatGPT to linear equation problems? 

 

2. METHOD 

This study employs a qualitative approach with a descriptive research design. The 

qualitative approach was selected to explore and examine how students interpret, analyze, 

and justify solutions generated by AI, thus dealing with a phenomenon that cannot be 
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measured solely by numbers. A descriptive research design was used because it aligns with 

the purpose of this study, that is, to describe students' abilities in analyzing and justifying 

ChatGPT-generated answers, with no intervention or manipulation of variables. 

The participants of this study comprised 13 fourth-semester students enrolled in the 

Mathematics Education study program at STKIP-PGRI Bandar Lampung. The participant 

selection was based on the premise that prospective mathematics  teachers are required to 

have sufficient conceptual understanding and justification ability to analyze mathematical 

solutions generated by  both humans and AI tools. 

Data were collected through Google Forms in April 2024 using an instrument 

consisting of two linear equation problems which were adapted from the State University 

entrance exam question and University of Indonesia entrance exam questions from 2019. 

The selection of questions from these two sources was based on considerations of the level 

of difficulty, the required higher-order thinking skills, and the relevance of the questions to 

the context of prospective mathematics teachers. 

The data collection procedure included three stages. First, participants solved the 

problems by using ChatGPT. They were asked to access ChatGPT and use it to solve the 

two linear equation problems. Participants were allowed to explore various ways of using 

ChatGPT to answer the questions. Then, the participants analyzed the responses generated 

by ChatGPT and provided justification for the responses from ChatGPT. They were asked 

to explain whether the responses generated by ChatGPT were correct, to indicate the location 

of errors if any, and to provide reasons or evidence to support their arguments. Third, the 

data in the form of students’ analysis and justification were collected through Google Forms 

and analyzed by using descriptive qualitative analysis techniques, which included  data 

reduction, data presentation, and drawing conclusions. 

Data reduction involved a systematic and careful reading of the participants' 

responses and identifying key information that aligns  with the research objective, namely, 

assessing students' abilities to analyze and justify ChatGPT-generated responses. Relevant 

information was then extracted and grouped based on certain categories. The reduced data 

were then presented in the form of descriptive narratives that were systematic, clear, and 

easy to understand. To facilitate understanding and interpretation of the data, tables and 

graphs were used. Finally, conclusions about students' mathematical justification ability in 

analyzing ChatGPT's answers were drawn. The conclusions were articulated clearly and 

concisely to answer the research question. 

To improve the validity and reliability of the study, we carried out data triangulation 

by collecting data from various sources, such as participants' written reponses from Google 

Forms and documentation of participant interactions with ChatGPT. Documentation of 

interactions with ChatGPT were collected in the form of screenshots and screen recordings 

which contained the participants’ dialogues with ChatGPT, including the questions they 

asked as well as the responses by ChatGPT. This data triangulation aims to obtain a more 

comprehensive and in-depth picture of students' mathematical justification ability. To 

enhance the credibility, we also conducted member checking by engaging the participants in 

a collaborative discussion of our data analysis. This was done to ensure that our 

interpretations accurately reflected their intentions and experiences. Finally, peer debriefing 
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was carried out through discussions with colleagues and mathematics education experts to 

elicit critical input and reflective insights about the research method and findings. These 

steps were implemented to produce valid and reliable data and findings. To facilitate the 

analysis of students’ evaluations of ChatGPT-generated responses, the participants’ names 

were anonymized and labelled from M1to M13. 

 

3. RESULTS AND DISCUSSION 

3.1. Results 

Figure 1 shows the results of students’ analysis of ChatGPT-generated answers in 

response to the provided mathematical questions. As seen from Figure 1, when using 

ChatGPT to solve the mathematical problems, most participants either directly retype the 

questions or paraphrase them. 
 

 

Figure 1. Questions 
 

It is notable that none of the students ran step-by-step commands. Figure 2 presents 

some of the commands that students inputted to ChatGPT. 
 

 
 

Figure 2. Some of the commands that students inputted to solve question 1 
 

Of the thirteen participants, only eight provided comprehensive analysis of 

ChatGPT’s responses to the given mathematical questions. The remaining five participants 

struggled to understand the instructions given in the instrument, and merely collected the 

answers from ChatGPT without critically analyzing them (see Figure 3). This finding indicates 

that 61.54% of participants could understand the given instructions. However, even among these 

participants, not all were able to precisely identify the errors in ChatGPT’s answers. 
 

 

Figure 3. Working instructions 
 

Instructions: 

Work on the following problems with the help of ChatGPT and then analyze whether the answer 

given by ChatGPT is correct or incorrect. If the answer is correct, explain whether it is in accordance 

with the concept and your understanding. If the answer is wrong, explain the reason and the location of 

the error. Answers can be handwritten or typed (each question on a different page) and then collected in 

PDF format via the following link. 

http://gg.gg/Tes_Kemampuan_Berpikir_Matematis_Mahasiswa 
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Table 1 presents a summary of participants’ analysis of ChatGPT-generated answers 

to the mathematical questions. 

Table 1. Recapitulation of respondents' answers 

Participants Analysis 

M1 The analysis done by M1 lacked detail. M1 did not elaborate on the location of 

the error in ChatGPT's answers. ChatGPT's answers for the first questionwas 

correct, but the second one was incorrect. 

M2 ChatGPT's answer was incorrect, but M2’s own answer was correct. However, 

M2 was unable to point out the error in ChatGPT’s responses. 

M3 M3 gave limited reviews of the answers from ChatGPT. The answers obtained 

from ChatGPT were all correct. 

M4 The answers that M4 obtained from ChatGPT were all incorrect.  M4 was not 

able to identify the errors in ChatGPT-generated answers. 

M5 ChatGPT provided the correct answer, so M5 did not provide much feedback. 

M6 M6 provided very limited feedback by comparing the answers from ChatGPT 

and their own answers, but the attached answer images were unclear or blurry. 

M7 M7 did not provide much analysis. For question 1, both ChatGPT's and the 

respondent's answers were correct. For question 2, while ChatGPT's answer was 

incorrect and M7’s own answer was correct, M7 could not point out the errors in 

ChatGPT’s response. 

M8 M8 did not give much analysis. Instead, it appeared that M8 did not understand 

question 1 because the incorrect answer given by ChatGPT was accepted as 

correct. 

M9 M9 did not understand the instructions of the questions, because M9 gave their 

own answers, and not reviewing the answers obtained from ChatGPT. However, 

M9’s own answers were correct. 

M10 M10 wrote the answers only to question number 1, and did not finish the second 

one. 

M11 M11 did not understand the instructions but gave correct answers on their own. 

M12 M12 gave correct answers based in their own work, which shows that they did 

not understand the instructions. 

M13 M13 did not understand the instructions because they gave their own answers. 

Even then, it was only question number 2 and the answer was wrong. 

 

The results of several analyses conducted by the participants can be seen in Figure 4. 
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Figure 4. The results of M1's analysis of the answer to question 1 

 

M1 explained that for question 1, several experiments were conducted, and 

ChatGPT’s answers were different from previous responses. M1 stated that the answer 

presented was correct and aligned with the concept and understanding. For question 2 (see 

Figure 5), M1 described ChatGPT’s answer as tentative and found it difficult to understand 

because it was excessively lengthy. M1 concluded that ChatGPT-generated responses were 

inconsistent,  as some were correct and others were incorrect. 
 

 

Figure 5. The results of M1's analysis of the answer to question 2 
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The analysis conducted by M1 on ChatGPT-generated answers suggests that M1 had 

difficulty in analyzing ChatGPT-generated answers. M1 has not yet fully analyzed the 

answers and struggled to pinpoint the errors when ChatGPT provided incorrect responses. 

For question 2 (see Figures 6 to 7), it was challenging for M1 to comprehend the answers 

made by ChatGPT and to identify where the error occured. This may indicate that M1 has 

not fully grasped the concept related to question 2. 
 

 

Figure 6. The results of M2's analysis of the answer to question 1 

 

 

Figure 7. The results of M2's analysis of the answer to question 2 
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On the contrary, M2 noted that ChatGPT’s answers differedfrom their own. M2 

explained that for question 1, ChatGPT relied on memorization, while he used factors and 

substitution to solve the problem. Based on this difference, M2 concluded that the answer 

by ChatGPT for question 1 was incorrect. 

Furthermore, the feedback given by M2 was quite limited. M2 simply stated that 

ChatGPT’s answer was incorrect but did not identify where the error was or provide a 

detailed review to address the error. Additionally, M2 only reviewed question 1 and did not 

give any review for question 2. Instead, they attached ChatGPT’s responses and his own 

work without providing further analysis. Notably, there is a difference in the answers to 

question 2, with ChatGPT’s response being incorrect and M2's work being correct. 
 

 

Figure 8. The results of M3's analysis of the answers from ChatGPT 

 

Seen from Figure 8, M3’ as analysis of ChatGPT's answers was presented directly as 

a conclusion. For question 1, the answergenerated by ChatGPT was correct and aligned with 

the concept they used, though there was a slight difference in modelling and substitution. 

Similarly,  for question 2, M3 found ChatGPT's answer correct and consistent with their own 

concept, despite minor differences in the use of substitution and modelling. M3 emphasized 

that both answers were fundamentally similar. The answers and analysis of ChatGPT’s 

responses submitted by M3 arrived at correct final results. However, M3 did not provide a 

detailed explanation about where the differences occurred. 

M4 observed that although ChatGPT could answer general questions, it struggled 

with complex mathematical questions. It often failed to provide the correct concept or final 

answer. M4 also explained that ChatGPT sometimes only provided steps for solving the 

problem without reaching a final answer.In some cases, it gave no answer at all and even 

started with incorrect steps. Regarding question 1, M4 noted that ChatGPT only outlined the 

steps and failed to provide a final result. The steps that it presented were quite unclear to 

those without a strong grasp of the basic concepts of the mathematical problem. As for 

question 2, M4 stated that the answer given by ChatGPT was incorrect from the beginning, 

which resulted in an obviously wrong final response. 
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Figure 9. The results of M4's analysis of the answers to questions 1 and 2 

 

Based on the analysis given by M4 (see Figure 9), it is evident that M4 merely stated 

that the answer from ChatGPT was incorrect without identifying the error or providing the 

correct answer. Moreover, M4's analysis of ChatGPT's responses also did not show whether 

M4 understood and could answer the two mathematical questions. This suggests that M4 did 

not fully understand the instructions given by the researchers. 
 

ChatGPT's answer to question number 1 

Let's solve these problems one by one. First, we need to 

solve the system of equations: 

1. 4𝑥 + 5𝑦 = 𝑎 

2. 8𝑥 + 5𝑦 = 34 

We can find the values of 𝑥 and 𝑦 this way. Then, we will 

get the value of 𝑎 from the first equation. 

By subtracting the second equation from the first, we can 

eliminate the 𝑦 variable: 

4𝑥 + 5𝑦 − (8𝑥 + 5𝑦) = 𝑎 − 34  

4𝑥 − 8𝑥 = 𝑎 − 34  

−4𝑥 = 𝑎 − 34  

𝑥 =
34−𝑎

4
  

Then, we can substitute the value of x into one of the 

original equations to get the value of 𝑦. For example, we 

use the second equation: 

8𝑥 + 5𝑦 = 34  

8  
34−𝑎

4
 + 5𝑦 = 34  

Now, we can find the value of 𝑦 and then get the value of 

𝑎. 

 

Conclusion: 

ChatGPT can indeed answer essay questions from general 

questions but for math questions ChatGPT still cannot 

answer all complicated math problems with the correct 

concept and final answer, sometimes only given the steps 

to work on it or no final answer is given, sometimes there 

is no answer at all or the steps from the beginning are 

wrong. So ChatGPT's answer to this question only gave 

the steps of the process not the final result and the steps 

were given in a form that could not be understood by 

people who did not understand the basic concept of the 

question above. 

ChatGPT's answer to question number 2 

To solve the system of linear equations, we need to find 

the value of 𝑝2 that satisfies both equations. let's solve 

them one by one. 

First equation: 

(𝑝2 − 1)𝑥 + 𝑦 = 0  

Second equation: 

−2𝑥 + (𝑝2 − 4)𝑦 = 0  

We will use the elimination method to find the value of 

𝑝2. 

From the first equation, we can express 𝑦 as: 

𝑦 = (1 − 𝑝2)𝑥  

Then, we substitute 𝑦 into the second equation: 

−2𝑥 + (𝑝2 − 4)(1 − 𝑝2)𝑥 = 0  

Now, we can simplify and find the value of 𝑝2. 

−2𝑥 + (𝑝2 − 4 − 𝑝4 + 4𝑝2)𝑥 = 0  

−2𝑥 + (𝑝2 − 𝑝4)𝑥 = 0  

𝑥(−2 + 𝑝2 − 𝑝4) = 0  

Since we are told that 𝑥 ≠ 0, it must be: 

−2 + 𝑝2 − 𝑝4 = 0  

𝑝4 − 𝑝2 + 2 = 0  

We now have a quadratic equation in 𝑝2. To find the 

smallest value of 𝑝2 that satisfies this equation, we must 

solve it. 

If we call it 𝑧 = 𝑝2, then this equation becomes: 

𝑧2 − 𝑧 + 2 = 0  

We can use the quadratic formula to find the solution. 

However, note that the discriminant value is ∆=  −1 2 −

4 ∙ 1 ∙ 2 = 1 − 8 = −7. Because the discriminant is 

negative, this equation has no real roots. 

So, there is no value of 𝑝2 that satisfies the system of 

equations. 

 

Conclusion: 

For this question, the conclusion is the same as number 1, 

but for number 2, the answer given by ChatGPT was 

wrong from the beginning and it is clear that the final result 

is also wrong. 
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Figure 10. The results of M5's analysis of the answers to questions 1 and 2 

 

M5 reviewed the answers after conducting several experiments until he found a 

response from ChatGPT that was easiest to understand and aligned with his understanding 

(see Figure 10). M5 also noted that while ChatGPT’s answers were very helpful, they could 

not be fully accepted without conducting verification. M5 stressed the importance of 

validating the responses generated by ChatGPT, as they could be either correct or incorrect. 

However, M5’s analysis only highlighted the answer considered correct, without addressing 

the previous answers considered incorrect. 
 

ChatGPT's answer to question number 1  

Let's solve the system of equations to find the values of 𝑥 

and 𝑦. First, let's set up these equations: 

4𝑥 − 5𝑦 = 𝑎; 8𝑥 + 5𝑦 = 34 

Add the two equations to get rid of 𝑦: 

4𝑥 − 5𝑦 + 8𝑥 + 5𝑦 = 𝑎 + 34  

12𝑥 = 𝑎 + 34  

𝑥 =
𝑎+34

12
  

Now, we can find the value of 𝑥 from the second equation: 

8𝑥 + 5𝑦 = 34  

8  
𝑎+34

12
 + 5𝑦 = 34  

2𝑎+68

3
+ 5𝑦 = 34  

2𝑎 + 68 + 15𝑦 = 102  

2𝑎 + 15𝑦 = 34  

𝑦 =
34−2𝑎

15
  

To find the values that satisfy 𝑥 and 𝑦 as positive integers, 

we will try some possible values of a between 2 and 6 and 

check if 𝑥 and 𝑦 are positive integers. 

We are given that 𝑥 +  𝑎 is a prime number between 2 and 

6. Since 𝑥 is a positive integer, and a is an integer, we can 

conclude that 𝑥 should also be in the range of 2 to 6. 

Therefore, we can try values of a from 0 to 4. 

For each value of a, we will find the values of 𝑥 and 𝑦 and 

check if 𝑥 and 𝑦 are positive integers. Then we will check 

if 𝑥 +  𝑎 is a prime number. After that, we can calculate 

𝑥 − 𝑦. 

𝑥 =
2+34

12
= 3; 𝑦 =

34−2(2)

15
= 2  

Both x and y are positive integers. Now let's check if 𝑥 +

 𝑎 is a prime number: 

𝑥 + 𝑎 = 3 + 2 = 5  

𝑥 + 𝑎 is a prime number. So, 𝑥 − 𝑦 =  3 −  2 =  1. 

So, for 𝑎 =  2;  𝑥 –  𝑦 =  1 

Since we have already found a solution, we don't need to 

test other values of a. So, 𝑥 − 𝑦 =  1 when 𝑎 =  2. 

 

So, the conclusion I draw from the answer given by chat 

gbt is very helpful. however, we cannot just believe it, we 

must first prove the answer given, because it could be true 

or false. For the question above I have searched several 

times in the gbt chat and the answers are different, but the 

answer I took above is the easiest answer to understand 

and in accordance with my understanding. 

ChatGPT's answer to question number 2 

To find the smallest p² value that satisfies the system of 

linear equations, we must first ensure that the determinant 

of the coefficient matrix is equal to zero. In this case, the 

coefficient matrix is: 

 
𝑝2 − 1 1

−2 𝑝2 − 4
   

The determinant of this matrix must equal zero: 

(𝑝2 − 1)(𝑝2 − 4) − (−2)(1) = 0  

We solve the equation: 

 𝑝2 − 1  𝑝2 − 4 + 2 = 0  

Now we can simplify this expression: 

𝑝4 − 5𝑝2 + 6 = 0  

We factor this expression: 

 𝑝2 − 2  𝑝2 − 3 = 0  

This provides two solutions for 
𝑝2

(𝑝2)
= 2 dan 𝑝2 = 3 

However, we want the smallest 𝑝² value, which is 𝑝2 = 2 

Jadi, nilai 𝑝² terkecil yang memenuhi sistem persamaan 

linear tersebut adalah 𝑝2 = 2. 

Conclusion number 2 is also the same as conclusion 

number 1 above. This is the answer that matches my 

understanding and is easy to understand. Apart from the 

gbt chat answers which are always different for each 

question. 
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Figure 11. The results of M6's analysis of the answers to questions 1 and 2 

 

M6 provided limited analysis as they simply displayed ChatGPT’s answers along 

with their own (see Figure 11). M6 explained that ChatGPT’s  answers were correct and 

aligned with M6’s own. The method used in ChatGPT’s answers was also easy to understand 

and identical to the one that M6 employed. Unfortunately, M6’s analaysis was so minimal 

that it did not reflect M6's level of understanding of ChatGPT’s responses. 

Similar to M6, M7  provided only ChatGPT’s answers alongside their own, which 

were followed by a brief conclusion. M7 mentioned that for question 1, ChatGPT’s response 

aligned with their own answers in terms of the concept and method used. For question 2, M7 

noted that the methods used were nearly identical, but the results differed. However, M7 did 

not offer a detailed review of the differences between ChatGPT’s answers and their own. 

Although M7's own answers were correct, they could not identify and explain the specific 

differences or errors in ChatGPT’s responses. 

M8’s analysis highlighted their positive attitude towards the use of ChatGPT. M8 

explained that ChatGPT can sometimes be helpful, as it helps him find materials and learn 

mathematics, especially topics that are not well explained by lecturers or difficult to 

understand. However, M8 also pointed one of its disadvantages: the questions and answers 

provided by ChatGPT do not always align with the intended concept of the question. 

Regarding M8’s experience with the two mathematical questions, they initially believed that 

the answers from ChatGPT were correct. M8’s conclusionindicates a lack of understanding 

of the concept behind question 1. M8 argued that the answer given by ChatGPT was correct, 

despite the attached response from ChatGPT being incorrect. This clearly demonstrates that 

M8 was unable to analyze the answers obtained from ChatGPT, even though he 

acknowledged that ChatGPT’s responses are sometimes was not in line with the intended 

concept. 
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3.2. Discussion 

One crucial skill for mathematics students to master is the ability to justify 

statements, which is commonly referred to as mathematical justification. According to 

Fatmanissa et al. (2024), mathematical justification involves presenting arguments that 

support or challenge mathematical claims using mathematical reasoning and knowledge. 

Based on the students’ responses, it is clear that most students lack the necessary 

ability to justify the answers provided by ChatGPT. In general, the answers and explanations 

from the eight students were not consistent or entirely correct. For instance, some students 

considered the answers obtained from ChatGPT to be correct, even when those answers were 

inaccurate. 

To our understanding, the weakness in students' mathematical justification abilities 

can be attributed to their limited understanding of relevant mathematical concepts and 

procedural skills. This is evident from the fact that some students do not verify the answers 

provided by ChatGPT and simply accept them as correct. According to Sarumaha and 

Rizkianto (2022), having a strong conceptual understanding and enhancing mathematical 

skills are critical for improving students' mathematical justification abilities. Sukirwan et al. 

(2020) argued that there are three factors that influence students' ability to justify 

mathematical arguments: their understanding of the claims, the treatment given, and the 

factual evidence in the arguments. Furthermore, students struggled to identify errors in 

ChatGPT’s responses. We believe this is likely due to  a lack of attention to detail, weak 

procedural skills, and failure to check whether the final answer actually solves the problem. 

Students recognized that the explanations and answers generated by chatGPT were 

not always correct, but they were not fully able to identify the specific steps where 

ChatGPT's answers went wrong. In some cases, ChatGPT’s answers could be trusted, while 

in others, they were incorrect. This is in line with the study by Rahman and Watanobe (2023), 

who noted that although ChatGPT is a powerful tool capable of generating impressive 

responses across various topics, it still has several limitations, such as a lack of logic, 

potential bias, difficulty with complex reasoning, and an inability to process visuals. 

However, as Fijačko et al. (2023) pointed out, ChatGPT not only provides thorough 

answers to stand-alone questions, but also gives in-depth explanations to support the 

responses. While the references given by ChatGPT are often general, the rationale behind 

the answer is usually much more complex. Farhi et al. (2023) also concluded that the 

performance of ChatGPT varied across different subject domains, with outstanding results 

in several areas. However, they argued that its performance in mathematics was rather 

unsatisfactory. Therefore, the introduction of AI tools like ChatGPT in mathematics 

education is beneficial, but it needs to be accompanied by an awareness of the challenges 

that it presents (Govender, 2023). 

The accuracy and effectiveness of ChatGPT’s answers to mathematical questions can 

vary based on the complexity of the equation, the input data, and the prompts provided to 

ChatGPT (Wardat et al., 2023). In addition, Ojeda et al. (2023) concluded that ChatGPT is 

a powerful and impactful tool for teaching and learning in higher education. While ChatGPT 

offers both advantages and disadvantages, its effectiveness largely depends on how it is 

utilized. Hence, it is important to carefully consider the ethical, technological, and other 
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challenges associated with AI use in education and implement appropriate measures to 

address these challenges and ensure AI is used ethically and effectively (Zhai, 2022). 

 

4. CONCLUSION 

In conclusion, it is crucial to give more attention to students' mathematical 

justification abilities. This is evident from the tendency of students to rely on ChatGPT’s 

answers without thoroughly checking them and their difficulty in identifying errors in the 

responses generated by the AI tool. We argue that the primary factors contributing to this 

lack in students' mathematical justification abilities include insufficient understanding of 

mathematical concepts, weak procedural skills, and a lack of attention to detail when  

verifying AI-generated answers. Although ChatGPT can certainly serve as a useful tool for 

learning mathematics, we caution that its limitations, particularly in logic, complex 

reasoning, and potential bias, must be carefully considered. Therefore, we believe that 

improving students' mathematical justification abilities should focus on strengthening their 

conceptual understanding, procedural skills, and critical thinking ability. This will equip 

them to independently assess and evaluate information, including that generated by AI tools 

such as ChatGPT. 
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