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ABSTRAK 
This article aims to summarize the research literature related to the development of 

research on the implications of Artificial Intelligence (Artificial Intelligence/AI) in 

mathematics learning. Most of the Empirical research shows that the use of AI has 

positive effects and helps spread mathematics learning, especially in the Photomath 

application. This research method uses a systematic literature review approach and 

reveals findings based on an empirical review of 45 articles from the Google Scholar 

database. The findings highlight that easy access to Photomath can improve mathematics 

learning outcomes. In addition, students can improve their mathematics achievement 

through interactive learning from this application. Although the majority of findings 

highlight the positive impact of using Photomath, however teachers and other 

educational personnel must undergo training so that the use of Photomath applications 

can be used for optimal teaching. The negative impact that is detrimental to students is 

the potential for academic cheating and decreased interest in studying mathematics due 

to dependence on using Photomath. Overall, it is hoped that this research can fill the gap 

in knowledge and unlock research potential in the field of Photomath mathematics 

learning. 

Keywords: Artificial Intelligence, Mathematics Education, Photomath, Mathematics 

Application.  

 

INTRODUCTION 

In the digital era with rapid technological advances, the use of Artificial Intelligence (AI) is 

increasingly widespread, including in the field of education (Gocen & Aydemir, 2020; Xu et al., 

2021). The existence of AI helps educational staff such as teachers in administrative matters and 

learning mathematics optimally (Xu et al., 2021). AI refers to a number of methods that enable 

machines to imitate human learning processes, such as learning, predicting, making decisions, and 

understanding the environment (Chen et al., 2020). Artificial intelligence (AI) can be applied in 

various applications such as machine learning, natural language processing, or image processing to 

assist in students' creative processes (Tejawiani et al., 2023). The AI product that is often found is the 

ChatGpt website which is considered to be able to improve students' learning abilities (Wardat et al., 

2023). In fact, several studies state that ChatGpt can work on math problems with accurate results. So 

it can be concluded that the integration of artificial intelligence (AI) has brought transformative 

changes to the way students learn and interact with mathematical concepts. Among the various AI-

driven mathematics learning applications, based on findings from empirical studies, the Photomath 

application is the most influential application (Derianto et al., 2023; Saundarajan, Osman, Daud, et 

al., 2020).  

The Photomath app is available for Android, iOS, and Windows Phone devices, allowing users 

to solve math problems by taking a picture or entering the text of the problem (Xu et al., 2021). Apart 

from providing answers to math questions, Photomath also provides complete and accurate 

discussions and solution steps. To date, Photomath can handle various types of math problems, 

including decimals, fractions, arithmetic, geometry, and simple linear equations (Zain et al., 2023). 

This is very helpful in independent learning and reduces students' dependence on the help of teachers 

or tutors (Gocen & Aydemir, 2020; Voskoglou & Salem, 2020). However, excessive use of 

https://jurnal.untirta.ac.id/index.php/iclc/index
mailto:elah_nurlaelah@upi.edu


e-ISSN: 3062-7109 
Proceeding International Conference on Learning Community (ICLC) 

Volume 1 No 1,  2024 

https://jurnal.untirta.ac.id/index.php/iclc/index 
 

International Conference on Learning Community (ICLC) 

549 
 

Photomath can cause students to feel dependent (Puji Rahayu et al., 2022; Rabiul Muzammil et al., 

2023).  

Based on this background, researchers are interested in analyzing the impact of Photomath on 

student learning outcomes for mathematics learning through a literature review. This research aims to 

explore various perspectives on the effectiveness of Photomath applications, as well as the challenges 

and opportunities they present. By exploring various existing literature sources, it is hoped that this 

research can provide a comprehensive picture of the benefits and limitations of using Photomath in 

mathematics learning. 

 

RESEARCH METHODS  

The research method in this article uses a systematic literature review approach with data sourced 

from Google Scholar. A systematic literature review is a data mapping technique that looks at the 

development of relevant research based on a period of time for further review. This method utilizes 

advanced text analysis capabilities through the VOSviewer application to help researchers understand 

and describe research situations in certain fields. The keywords used are "Application of Artificial 

Intelligence Photomath in Mathematics Learning" or "Application of Artificial Intelligence 

Photomath in Mathematics Learning" in the 2019-2024 period (see Figure 1). To capture relevant 

journal articles, researchers implemented research inclusion as follows: 

a. Journal articles published in the 2019-2024 period 

b. Journal articles can be fully accessed by researchers 

c. Journal articles discuss the subject of Photomath in mathematics learning as an important 

component of the discussion. 

d. Hanta data screening was carried out for the scientific writing category of research articles. 

Initially, the researchers collected 60 journal articles that matched the keywords. However, after 

careful mapping, only 45 journal articles remained that were relevant in terms of title, abstract, 

keywords, and discussion. The development of research topics regarding the application of artificial 

intelligence Photomath in mathematics learning is as follows in Figure 1. 

 

 
 

Figure 1. Research framework 

 

Network Visualization  

In this section, the author presents a visualization of the keyword network resulting from mapping 45 

articles (see Figure 2). The clustering results show circles representing the number of occurrences of 

keywords simultaneously. Grouping was carried out using VOSviewer software with the final results 

showing 10 keywords that met the research topic criteria. 
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Figure 2. Distribution of research keywords 

 

In the keyword network visualization above, we can see that the keywords "Artificial Intelligence" 

and "mathematics" are the main keywords in the research. This indicates that the topic of research on 

AI in mathematics learning has been widely carried out.  

Apart from that, the topic of AI is closely related to "chat GPT", "blended learning", "digital 

application", "mathematic achievement", "learning media", "Photomath application" and so on. From 

the visualization above, there are keywords that are far from the AI curve line, namely "blended 

learning" and "Photomath application" which can be interpreted as new topics in future research 

because there is still a lack of literature that explores the relationship between these keywords.  

 

Development of Research Research 

 
Figure 3. Development of AI Photomath research from all extracted journal articles 

 

The topic that is often studied is the development of AI (artificial intelligence) to imitate the human 

learning process, especially in the field of education, carried out in 2020 (Chen et al., 2020; Gocen & 

Aydemir, 2020; Voskoglou & Salem, 2020).  
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In the same year, trials using the Photomath application were also developed and triggered an increase 

in student independence in learning mathematics (Jupri & Sispiyati, 2020; Medrano Igcasama et al., 

2020; Riski, 2021; Saundarajan, Osman, Daud, et al., 2020). Then the following year, (Gholizadeh et 

al., 2022; Puji Rahayu et al., 2022) stated that there is a new problem if the Photomath application 

causes students to feel dependent on learning mathematics. The problems in this study will continue 

to be studied in the following years (Bukhatwa, 2024; Helsa et al., 2022; Sloan-Lynch et al., 2022) 

and concluded that control is needed to reduce the negative impact of Photomath use. 

 

RESULTS AND DISCUSSION 

Research Trends 

Analysis of publication trends can provide insight into developments and changes in scientific 

publications in a particular field or discipline. The research results obtained over the last 4 years, 

namely from 2019-2024. 

 

 
Figure 4. Number of articles published each year 

 

From the results of the researcher's observations, the average publication during that time 

period was only around 9 articles (see Figure 4). As time goes by, research on the Photomath 

Artificial Intelligence Application will experience a significant increase in 2023 (n:16). However, it 

experienced a decline in 2024 with only 9 publications. 

After the data was visualized via VOSViewer, researchers extracted the content from each 

journal article thematically and based on relevance. Extraction was carried out to reveal several 

findings that are relevant to this research. Through reading the abstract, keywords, and discussion, the 

researcher summarizes related topics as below (see Table 1). 

 

Table 1. Mapping of relevant journal articles 

Author Findings 

(Chen et al., 2020; Gocen & Aydemir, 2020; 

Lo, 2023; Plevris et al., 2023; Saputra et al., 

2023; Shahmohammadi, 2019) 

The development of artificial intelligence (AI) 

technology is starting to develop in the current 

industrial era and is influencing the world of 

education, especially in the field of mathematics. 

(Dahlan et al., 2022; Engelbrecht & Borba, 

2023; Ilmiawan et al., 2022; Plevris et al., 

2023; Saundarajan, Osman, Kumar, et al., 

2020; Zain et al., 2023) 

Technology facilitates the implementation of flexible 

learning such as distance learning etc. 

(Hwang, 2022; Voskoglou & Salem, 2020; 

Xu et al., 2021) 
AI helps educators in administrative functions. 

(Remoto, 2024; Sánchez-Ruiz et al., 2023; 

Wardat et al., 2023) 

ChatGpt is able to improve students' mathematical 

abilities. 

(Capinding, 2023; Fitri et al., 2022; Helsa et 

al., 2022; Rabiul Muzammil et al., 2023) 
Photomath helps students in learning mathematics.  
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(Amparo et al., 2022; Derianto et al., 2023) 
Photomath helps students increase creativity in 

learning mathematics. 

(Bukhatwa, 2024; Daguinotan et al., 2024; 

Medrano Igcasama et al., 2020) 

Photomath memiliki potensi untuk meningkatkan 

hasil belajar siswa 

(Aisyah, 2024; Wulandari, 2024) 
Photomath helps students solve math problems 

through interactive visualization. 

(Bryan Booc et al., 2023; Jupri & Sispiyati, 

2020; Kurnia Ramadhan et al., 2023; Limna 

et al., 2022; Puji Rahayu et al., 2022; Sloan-

Lynch et al., 2022) 

AI with Photomath models can have negative 

impacts, such as academic cheating, students' lack of 

ability to think, and changing study habits. 

(Gholizadeh et al., 2022; Meldi et al., 2022) 

AI-based applications can be used optimally 

depending on the individual's abilities when 

operating them. 

(Amparo et al., 2022; John & Santos, 2022; 

Limna et al., 2022; Tejawiani et al., 2023) 

Photomath applications can be developed through the 

school curriculum. 

(Winarno et al., n.d.) 

Recommendations for developing AI in student 

learning using the TPACK (Technological 

Pedagogical Content Knowledge) approach 

(Dwi Handayani & Solihah, 2022; Stefanova 

& Georgiev, 2024; Voskoglou & Salem, 

2020; Winarno et al., n.d.) 

To prevent AI's transition from shifting the position 

of teachers as staff, teachers and students need 

assistance. 

(Trezise et al., 2019) 
The use of click streams can detect academic 

cheating by students. 

 

The journal mapping results show that the current era of technological progress facilitates a 

flexible learning system (Engelbrecht & Borba, 2023). This has a significant impact on the world of 

education (Gocen & Aydemir, 2020). The existence of AI makes it easier for teaching staff to carry 

out administration and distance learning activities using AI (Chen et al., 2020; Dahlan et al., 2022; 

Ilmiawan et al., 2022; Riski, 2021).  Apart from that, AI offers a solution for students who have 

difficulty learning by releasing the ChatGpt website. According to Remoto, (2024) and Wardat et al. 

(2023), ChatGpt is an AI product that is easy for students to use when studying. In some cases, he is 

even able to answer mathematics-related commands in detail and correctly. However, this answer 

cannot always be relied on because ChatGpt's consistency is only based on general knowledge.  

Based on the results of literature mapping, the author highlights the use of AI-driven 

mathematics learning applications, namely the Photomath application (Capinding, 2023; Derianto et 

al., 2023; Fitri et al., 2022; Helsa et al., 2022; Muzammil et al., 2023; Saundarajan, et al., 2020). 

Photomath is an application based on processing mathematical data in the form of images and text 

questions. More than that, Photomath is designed to provide step-by-step explanations for math 

problems, including word problems, and offers a variety of solution methods. This application 

provides interesting features and interactive visualizations to help students complete mathematics 

assignments (Aisyah, 2024; Igcasama et al., 2020; Wulandari, 2024). The existence of Photomath is 

recognized as improving mathematics learning outcomes (Bukhatwa, 2024; Daguinotan et al., 2024; 

Igcasama et al., 2020).  

Muzammil et al. (2023) revealed that easy access to Photomaths can increase students' 

creativity. On the other hand, Photomath, if used optimally, will improve students' mathematics 

achievements, especially in algebra development (Saundarajan, et al., 2020). Therefore, learning 

mathematics using Photomath can be integrated into the school curriculum (Amparo et al., 2022; John 

& Santos, 2022). Even Winarno et al., n.d. explained that integrating AI into the learning curriculum 

can use the TPACK (Technological Pedagogical Content Knowledge) approach. Apart from that, the 

integration of AI, especially Photomath, into learning aims to make teachers and students feel familiar 

or used to using it.  Studies by Tejawiani et al. (2023) revealed that the Photomath application acts as 

a tool to improve students' metacognitive abilities in solving integral problems and helps them 
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develop the skills needed according to the school curriculum. The advantage of Photomath certainly 

makes the teaching and learning process easier.  

The challenge lies in the ease with which AI can have a negative impact on students' responses 

who are too lazy to think (Bryan Booc et al., 2023; Kurnia Ramadhan et al., 2023; Limna et al., 2022). 

Jupri & Sispiyati (2020); Puji Rahayu et al. (2022); Rabiul Muzammil et al. (2023); Sloan-Lynch et 

al. (2022) revealed findings that students experienced dependence and decreased ability to answer 

practice questions. Students tend to like the instant method of using Photomath so they don't 

understand symbols or other mathematical terms. In addition, the widespread misuse or academic 

cheating carried out by students in their study habits has resulted in new challenges that must be 

addressed immediately (Bryan Booc et al., 2023; Kurnia Ramadhan et al., 2023; Obina et al., 2022). 

For example, recommendations for using clickstreams can help teachers detect student cheating 

(Trezise et al., 2019). 

Thus, the integration of technology into education must be the main focus (Shahmohammadi, 

2019). The use of AI requires controls to mitigate the negative risks of AI, especially Photomath 

applications (Dwi Handayani & Solihah, 2022). According to  Voskoglou & Salem (2020); and 

Winarno et al. (n.d.), Assistance in using AI for teachers and students needs to be implemented 

because the situation of dependence on artificial intelligence can shift the position of teachers as 

educators. Cabugwason et al. (2024) suggest teachers develop strategic strategies and consider varied 

learning styles so that students' interests and cognitive abilities when learning are active again. 

Teachers can also collaborate with students' parents to raise students' awareness to use technology 

wisely. 

 

CONCLUSIONS  

Through the previous discussion, it can be concluded that technological advances, especially 

AI, have had a significant impact on the world of education by providing a more flexible and efficient 

learning system. AI applications such as ChatGPT and Photomath make it easier for students to learn, 

especially in completing math assignments. Photomath, in particular, offers step-by-step solutions that 

enhance students' understanding and creativity. However, there are challenges that arise, such as 

students' dependence on technology the potential for decreased critical thinking skills, and academic 

cheating. Therefore, the integration of technology in education must be accompanied by good control, 

teacher assistance, and collaboration with parents to ensure the wise use of technology and to 

maintain the important role of teachers in the educational process. 
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