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Abstract. This study compares the use of artificial intelligence (AI) tools by engineering students 

and pre-service teachers, concentrating on their preferences and consequences for educational prac-

tices using comparative analysis approach. The study included engineering students from Yogya-

karta and Gresik, as well as pre-service teachers from Malang, who took part in a statistics challenge 

requiring data categorization and analysis. According to the findings, engineering students prefer 

Chat GPT for its clear explanations, whereas pre-service teachers prefer Perplexity AI's additional 

resources, such as YouTube links, improve their understanding of complex subjects. The study 

emphasizes that pre-service instructors need a deeper understanding of subjects in order to properly 

impart knowledge to their prospective pupils, causing them to rely less on AI for core understand-

ing. In contrast, engineering students frequently use AI to finish assignments, focusing mostly on 

getting right answers rather than profound comprehension. Furthermore, the study found that not 

all students fully trust AI-generated answers, with many expressing doubts about the dependability 

of AI in educational settings. The findings suggest that educational procedures should be custom-

ized to the individual needs of diverse student groups, emphasizing the need of specialized mathe-

matics training across disciplines. Overall, this study emphasizes the need for specialization of 

mathematics educators which able to modify their teaching practices in order to effectively distinct 

learning needs of each major who learn mathematics like, engineering students and pre-service 

teachers. 
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1 Introduction 

Engineering students need a variety of technology to improve their future job skills, as opposed to 

pre-service teachers, who may not use such modern tools. The incorporation of innovative instructional 

technology into engineering education is critical for developing practical skills and abilities that meet 

industrial demands. Pre-service teachers, on the other hand, may prioritize pedagogical methods over 

advanced technology integration, thereby restricting their fitness for a technology-driven educational 

landscape. But today, almost all technology is driven by artificial intelligence (AI). 

The integration of artificial intelligence (AI) in education has received a lot of attention, particularly 

in terms of improving personalized learning and adaptive assessments. According to research, AI has 

the potential to alter educational processes by offering personalized learning experiences and addressing 

individual student needs. One of the most notable effects of AI tools is that they offer pupils personal-

ized learning experiences [1]. Student can utilize these tools whenever they choose, in a fashion that is 

personalized to their specific needs and learning styles [1]–[3] AI has the ability to operate as a learning 

companion and help educational activities at all levels. Students can utilize AI as a general search tool 

to receive rapid answers to specific topic inquiries, help with homework or exam preparation, and learn 

new skills [4]. 

However, the level of AI use and perceived benefits may differ among educational sectors, such as 

engineers and pre-service teachers. The use of artificial intelligence (AI) in education varies substan-

tially across different professions, such as engineering and pre-service teachers (teacher candidates), 

owing to the particular needs and challenges of each subject [5]. This diversity is evident in the antici-

pated benefits and applications of AI technologies, which have the potential to improve educational 

results in a variety of ways. 
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AI in engineering education can be used for a variety of purposes, including personalized learning (AI 

tools can tailor learning experiences to individual student needs, improving engagement and under-

standing in complex subjects like engineering), expert systems (the use of AI-driven expert systems in 

engineering education facilitates problem-solving and enhances practical skills through simulations and 

real-world applications), and skill development (AI fosters the development of technical abilities nec-

essary for future engineers, preparing them for a rapidly changing employment market [6][7]. 

Meanwhile, AI in teacher education is usually used for teaching support (AI enhances classroom 

management and supports teachers in creating inclusive learning environments, which is crucial for 

diverse classrooms [8], and become a digital literacy (The integration of AI in teacher education im-

proves educators' digital skills, enabling them to use technology effectively in their teaching practices 

[9], and AI can also help to enhance relationships between teachers and students since it improves 

teacher-student interactions by personalizing communication and feedback, which can lead to better 

educational outcomes [10]. 

Although AI has several advantages in both disciplines, obstacles such as resistance to change and 

the need for proper training remain. Addressing these issues is critical to realizing AI's potential in 

education, guaranteeing that both engineering and teacher education can fully utilize its possibilities. 

While earlier research has looked at AI's role in engineering education and teacher training, there has 

been little comparative research on how students in these different professions use AI technologies. This 

gap highlights the need of recognizing the differences in AI involvement and viewpoints between engi-

neering students and pre-service teachers. Therefore, this research will answer these three research ques-

tions: 

1. How do engineering students and pre-service teachers evaluate the usefulness of AI technologies in 

their learning processes? 

2. How do engineering students and pre-service teachers use AI tools differently? 

3. How does the behavior related with future job affect AI utilization among these two groups? 

This comparative analysis seeks to provide insight on the distinct problems and opportunities pre-

sented by AI in various educational environments, eventually shaping future pedagogical initiatives. 

However, it is critical to recognize that, while AI provides tremendous benefits, there are issues about 

over-reliance and ethical implications that must be addressed [11]. 

2 Research Methods 

This study used a comparative analysis approach, which analyzes two or more things to identify 

similarities and differences. The goal of the comparative analysis research method is to understand the 

characteristics, causal relationships, or impacts of the phenomenon under study, identify patterns, 

trends, or unique characteristics, make generalizations, or conclude the impact of the variables being 

compared, and seek basic answers about cause and effect. Using that strategy, this study seeks to inves-

tigate the variations in AI usage among engineering students and pre-service teachers, with an emphasis 

on their experiences, perspectives, and implications for educational practices. Comparative research is 

more challenging than descriptive research [12]. 

Pre-service teachers are students who having a course or program of study in an education major 

such as primary school teacher education, mathematics education, physics education, and so on. 

The participants in this study are engineering students and pre-service teachers from private univer-

sities in Yogyakarta, Gresik, and Malang. The participants are 24 and 27 engineering students from two 

private campuses in Yogyakarta and Gresik, as well as 25 pre-service teachers from a private campus 

in Malang studying elementary school education. They were given a statistics challenge that required 

them to categorize data, calculate the mean, median, mode, and deviation, and build a histogram. They 

were initially asked to complete it individually, but once they had collected their answers, they were 

asked to validate them using AI. These participants compared their replies to AI, identified inconsist-

encies, and investigated the causes. 

After students present the challenges, a questionnaire will be distributed to both groups in order to 

measure AI tool usage, preferences, and perceived efficacy. The questionnaire will ask about the fre-

quency of AI tool usage, tool types (e.g., Chat GPT, Intelligent Tutoring Systems), and perceived ben-

efits. 
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3 Result and Discussion 

3.1 Effectiveness AI usage among students 
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Fig.2 Pre-service teachers and engineering students' perceptions on the impact of AI on their mathematical un-

derstanding. 

Fig. 3a Students own answer before using AI Fig. 3b. AI answer 

Fig.s 3a and 3b show that there is a discrepancy between student and AI answers. We can also see 

that while the students' formula and the AI formula for determining the number of classes are not the 

same, they both provide the same response of '6'. Another difference was in the table display of the class 

width data; the students' answer was 40-45, whereas the AI's was 40-46. If we analyze both calculations, 

the true answer should be 40 - 46, as both were correct in calculating 7 widths in each class. However, 

the kids' own answer was a mistake of 7 widths by 6 widths. 

Because their answers differed from those of AI, students' opinions were divided into two groups: 

the AI solution is incorrect because it is a machine, and the students' answer is incorrect because they 

are humans. Both of these groups are based on negligence or incorrect formulas. These discrepancies 

are one of the reasons why these pupils do not believe AI will help them better understand mathematics 

[13]. They stated that it is sometimes more perplexing and casts doubt on pupils' comprehension. 

According to the questionnaire results in Fig. 2, the majority of pre-service teachers and engineering 

students continue to believe that AI will assist them understand mathematical ideas. Their varying re-

sponses to the percentage of AI usage indicate that it will aid their understanding of mathematics. They 

noted that AI explanations are frequently different from their professor explanations, which confuses 

students, as well as having extended explanations that make people ponder too much and can be mis-

leading. Because of these factors, those pupils are unable to fully rely on AI to improve their under-
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In terms of hesitation, the many formulas used to determine the number of classes in a data group 

leave pupils unsure of their knowledge. The good pupils will have to check again using data to see 

which formula is valid, or whether both are correct but apply to different situations. However, if students 

do not validate the formula, they may trust in AI based on the machine rather than their knowledge. 

Meanwhile, AI itself has already demonstrated that it is not always correct (see Fig. 4 below). 

Fig. 4. AI warns users to always validate their answers. 

To validated, researcher tried to use AI to solve the problem using Chat GPT and found that the sturges formula 

to determine the number of classes is same with the students answer in Fig. 3.a. Then, Fig. 5 below compared two 

answer from chat GPT which gave different formula. 

As a lecturer, the researcher exploited this phenomenon as a challenge to elicit discussion among 

students in educational practices. The speaker emphasized the importance of validation on AI answers 

and invited students to investigate why and how this occurs. 

Students will initially be confused by the variances and attempt to determine which one is correct. 

There were two different responses from the group; in short, the pre-service teacher had a difficult 

discussion on why the chat GPT provided two different answers. They are also still trying to figure. out 

which one is correct since they are concerned their future students will question about it. Meanwhile, 

the engineering students have a brief conversation to determine why this happened. After discovering 

that it is due to a different technique than the Sturgess formula, they accept it and go on. 

When we connect these students' behaviors to their future jobs, we can conclude that they are related 

[14]. Because of their responsibility to teach, pre-service teachers want to examine this more and un-

derstand why. As a result, they comprehend mathematics with the expectation that others will as well. 

Otherwise, engineering students must understand the mathematics concept for themselves [15]. So if 

they already have the notion, that is enough for them. 

Fig. 5. Different formula and answer from chat GPT that lead to the misleading and confusion among students 
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3.2 Comparison of AI usage by pre-service teachers and engineering students. 

Not all students use AI to solve math problems, see Fig. 6 which said that third quarter of these 

students just sometime use AI in doing mathematics. Honestly, I do not full trust it but the data indicates 

so. Thus, we looking the answer from the interview. They mean it for learning process of mathematic 

in the classroom. When the problem is easy as beginner level that just need definition, AI tend to make 

it more complicated.   For pre-service teacher which is asked to have deep understanding on a concept 

to be able to explain it for the students in the future, they do not rely on AI. They have satisfied with 

lecturer / book explanation about the definition behind the concept which is usually more short and 

concise. Whereas, they will of course use AI for doing their homework since they tend to just write the 

answer mostly without understanding. 
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Fig. 6. The percentage of how often AI is used by the students to solve math problem 

Fig. 7 shows that both groups have different preferences for the type of AI utilized to solve mathe-

matical issues. Pre-service teacher preferred Perplexity AI rather than Chat GPT, while engineering 

students mostly used Chat GPT. Perplexity AI is still unknown for engineering students. The various 

type of AI use by engineering students also limited rather than pre-service teacher, but no one in engi-

neering students never use AI. 
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Fig. 7. The students’ preference of the type of AI they use between pre-service and engineering students 

According to my prior research [16], engineering students prefer photomath as their favorite assis-

tance application, even if AI is not as well-known as it is now. It is because that photomath answer is 

straightly on the formula, less sentences while chat GPT provide more detail procedure which has too 

many sentences and the formula or the answer is located between those sentences. Based on interviews 

with pre-service teachers and engineering students who participated in this study, they had various pref-

erences due to the features of each AI. Pre-service instructors like Perplexity AI because it provides 

three additional links to comprehend their answers, one of which is a YouTube video (see Fig. 8 on 

table 1). For these students, comprehending through video explanation is preferable rather than reading 
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the formula. Meanwhile, the engineering students are locked on chat GPT because they just need to 

understand.   

Table 1. Comparison how the display of Perplexity.AI and Chat GPT 

Perplexity.AI 

• Additional explanation is provided in Youtube and other application 

• Complete display 

Chat GPT • Too many sentences 

• The formula is between the sentences 

• There is no additional sources explanation 

When the problem is complicated at the advanced level and requires more thought and is related to 

other concepts, AI cannot provide detailed explanations. The majority of engineering students use AI 

to solve advanced level arithmetic problems [17]. Almost all engineering students answered their home-

work using AI. Engineering students also views of mathematics as a "toolbox". Meanwhile, students 

with a stronger background in math tend to perform better and also students who lack experience using 

math to solve problems in an engineering context may not appreciate the value of math courses. 

4 Conclusion 

To summarize, pre-service teachers and engineering students' preferences for the type of AI employed 

to solve mathematical problems are connected to their backgrounds. The pre-service teacher favors Per-

plexity.AI provides a YouTube link as a further explanation. It is predicated on their need to understand 

the concept not only for themselves, but also for others, as they will need to convey it to their students 

later. While engineering students will be satisfied if they understand the explanation provided by the 

AI. At worst, they simply look at the answer. Therefore, providing mathematics for specific purposes 

cannot be generalized. Like other specific majors, it must be handled by the appropriate person.    

The educator must be a mathematics lecturer who specializes in a specific profession, such as an engi-

neering, so they can adopt the mathematics curriculum that fits the engineering needs and the students’ 
characteristics. 
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