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Abstract 

The use of artificial intelligence (AI) has often been found in solving contextual problems in the world of 

education, both secondary and university. Solving contextual mathematics problems at university requires a 

good and accurate understanding of concepts. This qualitative descriptive research was conducted on 20 private 

university students in Indonesia. A total of one contextual mathematics problem is given to be worked on for 20 

minutes. One of the most appropriate student work results is selected from all students. The results of this work 

are then analyzed together with the results of AI work cognitively. The results of the analysis show that in the 

words use component, students and AI are able to use words or mathematical symbols correctly. However, in 

the visual mediators component, the AI experienced an error in illustrating an image that was contrary to the 

conditions it should be in. AI also conveys arguments that contradict the given conditions (narratives). The steps 

taken by AI in solving questions are also different from students who use conventional methods (routines). The 

research results show that students' conventional way of solving contextual mathematics problems is better than 

AI, in other words the invasion of AI into the world of education can still be overcome using conventional 

methods, especially when solving contextual problems. 
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INTRODUCTION 

The use of artificial intelligence (AI) has fundamentally shifted the educational paradigm, opening up 

new opportunities and complex challenges [1–4]. Currently is an era where technology is increasingly 

breaking into various aspects of life and the implementation of AI in the world of education promises 

significant progress [5–8]. AI enables more effective personalization of learning, expands educational 

accessibility, and streamlines administrative processes [1, 9]. However, like other technologies, the use 

of AI in education also raises questions about ethics, privacy and social impacts that need to be taken 

seriously [10, 11]. In the context of education, especially Mathematics, AI has great potential to change 

the way we learn and teach [6, 10]. With sophisticated data analysis capabilities, AI can help educators, 

namely Mathematics teachers and lecturers, in designing curricula that are more adaptive and 

responsive to the needs of individual students [5, 9]. The use of this technology can also increase 

efficiency in the evaluation process and provide more detailed feedback to students, allowing for 

better adjustments in learning strategies. AI can help in solving various mathematical problems given, 

including contextual problems [1]. This provides an opportunity for those who previously had difficulty 

understanding math problems so that it becomes easier. In this way, AI not only advances the quality 

of education, but also accelerates understanding of solving mathematical problems. However, the 

successful use of AI in education must also be balanced with the consideration that in solving 
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contextual problems there are several steps that must be taken. The steps for solving contextual 

problems must be sequential and clear, including the illustrations depicted [12–16]. The use of words, 

variables, symbols, images, graphs, arguments and problem-solving patterns must be clear [17–20].  

Commognitive is a combination of communication and cognitive [21–23]. Commognitive consists of 

four components, namely word use, visual mediators, narratives and routines [24–26]. Commognitive 

analysis can be used to analyze student work results in solving mathematical problems [17–20, 27]. 

The results of student work using AI and conventional can be analyzed and compared in solving 

contextual problems. Collaboration between artificial intelligence and human intelligence is key to 

maximizing the potential of AI in education [6, 8, 28]. Although AI can provide in-depth data analysis 

and sophisticated personalization of learning, human intelligence remains irreplaceable in providing 

the more emotional, social, and moral aspects of the educational process [2, 10, 11, 29]. Lecturers 

remain central figures in providing motivation, guidance and inspiration to students, while AI plays a 

role as a supporting tool that helps increase learning efficiency and effectiveness. Thus, the 

implementation of AI in the world of education is not just about applying advanced technology alone, 

but also about how this technology can be integrated wisely to improve the learning experience 

holistically. A balance between technological innovation and traditional educational values is key in 

ensuring that the use of AI in education truly provides sustainable benefits for the development of 

education in the future, especially in solving problems. Even though AI has various advantages in 

solving problems, the use of AI in solving contextual mathematical problems is suspected to be 

different from conventional methods. Therefore, researchers consider it important to carry out this 

research to analyze the results of students' work in solving mathematical contextual problems in order 

to find differences in answers to AI results. 

METHOD 

The research approach used in this research is a qualitative descriptive method. A total of 20 students 

from private universities in Indonesia were given contextual questions to work on for 20 minutes. The 

question given to students are as follows: 

“Adi memiliki tanah berbentuk persegi panjang dengan ukuran 12 m x 10 m. Akan dibagi menjadi 

beberapa bagian berbentuk persegi dengan luas 16 m2. Tentukan luas tanah yang tidak terbagi dan 

gambarkan pembagiannya!”  

other ways in English,  

“Adi has rectangular land measuring 12 m x 10 m. It will be divided into several square sections with 

an area of 16 m2. Determine the area of undivided land and describe the division!” 

Student work results are grouped based on the completion of the questions, namely the correctness 

and completeness of the answers. The correct work results and complete steps for solving the 

questions are then analyzed cognitively with the results of AI answers. The commognitive components 

used in the analysis are words use, visual mediators, narratives, and routines. 
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RESULTS  

In Table 1 below, the results of student work and the results of AI's work on the questions given will 

be presented. 

Table 1. Student work results and AI work results 

Student work results AI work results 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

 

 

 
 

 

 

Based on the results of student work carried out conventionally and the results of work using AI, a 

commognitive analysis was obtained as in Table 2 below. 

 

Visual Mediators 

Narratives 

Routines 
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Table 2. Analysis of student work results and AI work results 

Commognitive 
Components 

Student work results AI work results 

Words use Students are able to use 
words and write numbers and 
mathematical symbols 
correctly 

AI is able to use words and write 
numbers and mathematical symbols 
correctly 

Visual 
mediators 

Students are able to illustrate 
pictures correctly 

AI illustrates that the undivided part of 
the land has the same image size as the 
part of the land resulting from the 
division, even though the land areas are 
different, namely 16 m2 and 8 m2. AI 
illustrates a picture of dividing the length 
of land into four parts, even though the 
length of the land is 12 m so the length 
of the land resulting from the division is 
only 3 m, contrary to the square land 
size of 4 m x 4 m 

Narratives Students are able to convey 
arguments about their work 
results correctly 

AI is able to explain the arguments for 
how to obtain the division results, but 
this is contrary to the fact that the size of 
the resulting land must be a square 

Routines Students carry out steps to 
solve problems based on the 
knowledge they have 
mastered correctly 

AI performs the steps to solve the 
problem correctly but ignores the 
condition that must be met, namely a 
square 

 

DISCUSSION 

Solving problems using AI and conventional methods sometimes has differences. In the line with [4, 7, 

28], contextual problems solved using AI should have a more accurate level of correctness and a faster 

processing speed than conventional methods using teacher methods. However, contextual questions 

with certain conditions sometimes have different solutions to the conventional method as taught by 

the teacher. Commognitively, in the words use component, AI can have the same abilities as students, 

namely being able to use mathematical words, use symbols and symbols correctly. However, students 

are actually vulnerable in using the correct mathematical words or symbols, depending on their 

understanding of previous knowledge. In the line with [24, 25, 30, 31] that their knowledge of concepts 

that have been studied but are not understood properly can result in errors in the use of mathematical 

words or symbols. When solving contextual mathematics problems, the knowledge that students 

understand well can influence the correctness of the answers in their work results. This straight with 

[18–20] said that students who are able to understand well the knowledge of the concepts being 

studied have a tendency to be able to solve problems correctly.  

In the line with [2, 6] that said that compared to AI that solves contextual mathematics problems, AI 

actually has the potential to make mistakes, especially when solving contextual mathematics problems 

with certain conditions. AI's limitations result in errors in carrying out problem solving steps (routines) 

because the arguments expressed by AI ignore certain conditions or conditions such as the shape of 

the land which must be square compared to the original land shape which is rectangular (narratives). 

This neglect by AI results in errors when it illustrates images based on terms or conditions that must 
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be met. The AI results that depict illustrations are different from the conventional method used by 

students. This difference can result in errors in solving contextual mathematics problems and the final 

results and conclusions are also wrong. Therefore, the use of AI in solving contextual mathematics 

problems requires caution and must be re-examined conventionally. Based on this, to face the 

challenge of AI invasion in learning, lecturers need to emphasize to students that solving contextual 

mathematics problems based on conventional concepts and methods is still very necessary even 

though AI also provides solution suggestions. 

CONCLUSSION 

The invasion of AI into the world of education, both secondary and university, can still be overcome 

with conventional learning, especially when solving contextual mathematics problems. Even though AI 

and students are able to use words or write mathematical symbols correctly, when illustrating pictures 

based on given conditions, solving problems with solution steps, and conveying arguments, AI still 

makes mistakes compared to conventional methods used by students. Therefore, it can be said that 

the invasion of AI into the world of education can still be prevented by providing contextual questions, 

in this research contextual mathematics questions, so that the impact can be avoided because AI still 

has shortcomings and errors in solving questions. Based on this, it is highly recommended that 

lecturers when carrying out exams should use contextual questions to give to students. 
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