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 Digital learning with ChatGPT in elementary school mathematics learning is 

urgently implemented. Several studies have explored digital learning with 

ChatGPT in elementary school mathematics learning, but studies using SLR 
are minimal. This article presents the 2022-2024 SLR study on digital 

learning with ChatGPT in elementary school mathematics learning. This 

SLR and PRISMA method is supported by Publish or Perish 8, VOSviewer 

version 1.6.20, Mendeley version 1.19.8, and ATLAS.ti version 7.5.16. The 
search results obtained 1,259 Scopus articles, which were filtered to 40 and 

analyzed using ATLAS.ti, then the results were described according to the 

research question. Digital learning with ChatGPT is a learning approach 

using the synchronous-asynchronous mode, virtual classrooms, distance, use 
of interactive digital tools, digital methods and media, innovation, digital 

modeling, use of robotics and AI ChatGPT for children with the principle of 

collaboration digital, and problem-solving with the support of digital 

resources. ChatGPT features multilingual, natural language, advanced AI, 
24/7 availability, answering math questions, recurring training, and helping 

students with various math tasks. Implementation of digital learning with 

ChatGPT in elementary school mathematics learning for problem-solving, 

geometry, function limits in algebra, the material on flat shapes, geometric 
shapes, integrated PjBL, online, mixed and flipped classes. 

Keywords: 

ChatGPT 

Digital learning 

Elementary school 

Mathematics learning 

Systematic literature review 

This is an open access article under the CC BY-SA license. 

 

Corresponding Author: 

Prabandari Listyaningrum 

Department of Doctoral of Basic Education, Faculty of Education and Psychology 

Universitas Negeri Yogyakarta 

Yogyakarta, Indonesia 

Email: prabandarilistyaningrum.2021@student.uny.ac.id 

 

 

1. INTRODUCTION 

In various countries, research on digital learning with digital technology, applications, games, 

ChatGPT, and elementary school mathematics learning in the last year. These researches include team 

project-based digital learning [1], digital learning with Maktabah Syumilah NU 1.0 in Islamic boarding 

schools [2], mathematical problem solving with ChatGPT [3], reverse learning in mathematics education 

with Chatbots [4], android media in elementary school mathematics learning [5], solving mathematics 

problems via ChatGPT [6], ChatGPT and mathematics skills [7], and using ChatGPT in elementary school 

for solving mathematics problems as a substitute for a calculator [8]. From these research studies, no research 

has been found on digital learning with ChatGPT in elementary school mathematics learning with a 

systematic literature review (SLR). Research on digital learning using ChatGPT and elementary school 

https://creativecommons.org/licenses/by-sa/4.0/
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mathematics learning for 2023-2024 was found with a SLR and minimal review literature. These researches 

are SLR about digital learning management with ChatGPT [9], SLR about students' mathematics learning 

difficulties [10], SLR about the limitations and concerns of using ChatGPT in education [11], SLR about 

methods, uses, and challenges of AI chatbot in education [12], SLR and ChatGPT taxonomy in health care [13], 

and a literature review on mathematical literacy and elementary school curricula [14]. Based on these facts, 

the literature confirms that research on digital learning with ChatGPT in elementary school mathematics 

learning with systematic literature reviews still needs to be improved and urgently carried out. 

Digital learning with ChatGPT in elementary school mathematics learning has empirically become a 

promising innovation [15]. The reason is that ChatGPT, developed by OpenAI, allows interaction between users 

and the system in natural language, similar to communicating with students in answering elementary school 

mathematics problems [16]. E-learning in this context also influences the academic achievement of elementary 

school students [17]. Apart from that, teacher motivation, efficacy, and digital learning make it easier for them 

to teach mathematics, with evidence that elementary school students have academic enthusiasm for learning 

mathematics [18]-[20]. Digital learning in elementary school mathematics learning is an innovation that many 

teachers have implemented because mathematics learning is often faced with challenges in maintaining student 

interest and involvement [21], [22]. Therefore, studying digital learning with ChatGPT in elementary schools in 

mathematics is intriguing. Conventional learning without tools, applications, and digital technology is 

considered less attractive for students and causes low success and a lack of self-confidence in mathematical 

abilities [23], [24]. However, with technological advances, especially the intelligence of ChatGPT, educators 

can change the conventional elementary school mathematics learning approach to digital. The use of ChatGPT 

in mathematics learning promises a more interactive, effective, and responsive approach [25]. With its ability to 

understand and process natural human language, ChatGPT provides individualized explanations, exercises, and 

guidance to each student. This allows learning to be tailored to each student's needs and level of understanding 

and increases the overall effectiveness of learning [26]. However, using ChatGPT in mathematics learning faces 

several challenges and ethical considerations: data security, technology sustainability, and potential dependence 

on technology [27]. It is also essential to ensure that the use of ChatGPT does not replace the role of the teacher 

but becomes a tool that supports and strengthens the student learning experience [28]. 

Digital learning with ChatGPT in this research is a learning approach using digital technology in the 

learning process to increase the effectiveness and efficiency of learning using the AI ChatGPT platform 

combined with technological pedagogical content knowledge (TPACK) by elementary school teachers [29], [30]. 

The concept of digital learning broadly involves the use of various hardware and software such as computers, 

tablets, smartphones, learning software (applications, e-learning platforms), games, esports games [31], 

digital video learning resources, interactive simulations, and multimedia content [32]. In this research, digital 

learning is limited to using ChatGPT artificial intelligence, which is integrated with other tools currently 

trending in the latest literature [33]. ChatGPT has advantages and disadvantages. However, digital learning 

with ChatGPT in elementary school mathematics learning provides interaction and responsiveness, is 

conversation-based, problem-based, provides feedback, and provides multimodal media such as graphics, 

images, videos, and websites, which make students learn mathematics more comprehensively [34], [35]. 

Studying digital learning with ChatGPT is essential because it will explore further how the concepts, 

features, and implementation of digital learning with ChatGPT in elementary school mathematics learning 

can positively contribute to improving the quality of learning and student engagement. By considering the 

benefits, challenges, and ethical implications, we can understand the potential role of this technology in 

shaping the future of more inclusive and effective mathematics learning [36], [37]. Based on the background, 

research on digital learning with ChatGPT in elementary school mathematics learning is urgently carried out. 

To answer this, the researchers asked three research questions: i) What is the concept of digital learning with 

ChatGPT in elementary school mathematics learning? ii) How is the ChatGPT feature in elementary school 

mathematics learning? Moreover, iii) How is digital learning with ChatGPT implemented in elementary 

school mathematics learning? 

 

 

2. METHOD 

2.1.  Research design 

This research applies the SLR method by identifying articles published in 2022-2024 compatible 

with digital learning with ChatGPT in elementary school mathematics learning regarding concepts, features, 

and implementation in the Scopus database. This research aims to present findings and analysis about digital 

learning with ChatGPT in elementary school mathematics learning with a systematic literature review. The 

SLR design in this research uses the preferred reporting items for systematic reviews and meta-analyses 

(PRISMA) technique with the steps of identification, screening, testing feasibility, data inclusion, analysis, 

and presenting findings in the form of descriptions according to research questions [38], [39]. 
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2.2.  Inclusion and exclusion criteria for selection of publications 

At this stage, eight criteria were determined for the literature to be searched, namely i) English 

language articles; ii) articles indexed by the Scopus database; iii) peer-reviewed scientific articles are used, 

literature such as papers, conference proceedings, research reports, policy briefs, book chapters, books, 

theses, and dissertations are not used; iv) the literature searched is by the topic of digital literacy using 

ChatGPT in elementary school mathematics learning; v) articles published in 2022-2024; vi) the selected 

articles are full PDFs; vii) literature published with open access status from a Scopus indexed journal and 

close access is not used; and viii) Publish or Perish 8 is used as an article search application, not from other 

applications. 

 

2.3.  Screening and eligibility assessment for data analysis 

Screening of articles from Scopus via Publish or Perish 8 was carried out on February 28, 2024. 

Filtering on tit-abs-key aspects precisely according to the theme of digital learning with ChatGPT in 

elementary school mathematics learning. These findings are the basis for determining the article inclusion 

and exclusion process. The search results obtained 1,259 articles from Scopus, with details in Table 1. 

 

 

Table 1. Article findings for 2022-2024 via Publish or Perish 8 
Numb. Keyword Quantity 

1 Digital learning 200 articles 

2 Digital learning in mathematics 200 articles 

3 Digital learning in elementary school mathematics 53 articles 

4 Digital learning using ChatGPT 182 articles 

5 ChatGPT 200 articles 

6 Using ChatGPT in Digital Learning 175 articles 

7 Using ChatGPT in Elementary Math Learning 2 articles 

8 ChatGPT Learning in Elementary School 8 articles 

9 ChatGPT in Elementary School 8 articles 

10 Learning Mathematics with ChatGPT 31 articles 

11 Learning elementary school mathematics 200 articles 

 Quantity 1,259 articles 

 

 

Of the 1,259 articles obtained, the same articles were discarded, and 40 remained. To search for 

initial network mapping, the researchers entered the 40 selected articles into the Mendeley Desktop version 

1.19.8 application, which was saved in RIS format to be entered the VOSviewer version 1.6.20 application. 

The topic of digital learning with ChatGPT in elementary school mathematics learning refers to the results of 

the initial analysis of thematic associations depicting very complex association patterns in Figure 1 and the 

visualization of the distribution of articles based on keywords in VOSviewer in Figure 2. 

 

 

  
 

Figure 1. Initial network visualization in  

VOSviewer 

 

Figures 2. Visualization of article distribution based on 

keywords 

 

 

Figures 1 and 2 show that studies related to digital learning with ChatGPT in elementary school 

mathematics learning are very close to several other study themes such as mathematics learning, blended 

learning, mathematics, artificial intelligence, GPT-3.5, learning, teaching, digital curriculum resources, 

digital technologies, mathematics education, distance learning, robotics, AI literacy, action research, AI-
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powered chatbots, artificial intelligence education, digital learning management, chatbots, and language 

models. Some keywords far from the central study theme are digital textbook, mathematics teacher, Colby 

Tofel-Grehl, digital board, and emerging technologies. 

 

2.4.  PRISMA flow diagram 

The PRISMA technique is applied in searching articles through four stages, namely identification, 

screening, eligibility, and inclusion. Each stage determines the results of quality articles with the help of the 

application chosen by the researcher. Each stage was carried out using the Publish or Perish 8 application, 

VOSviewer version 1.6.20, and Mendeley Desktop version 1.19.8. The search stages using the PRISMA flow 

diagram are explained in Figure 3. 

 

 

 
 

Figure 3. PRISMA flow diagram for systematic review [31] 

 

 

At the identification stage, 1,259 articles were indexed by Scopus using the Publish or Perish 8 

application (see Table 1). At the screening stage, there were 852 similar articles referring to keywords, and 

407 remained. At the screening stage, determining similarities did not refer to a database because the SLR 

method only uses Scopus, so determining similarities was based on the specified keywords. From the 

screening stage, 118 articles were selected, and 289 pieces of irrelevant literature were discarded. At the 

eligibility stage, 74 full-text articles were selected to be read and analyzed, while 34 articles were not used. 

Included were 40 selected articles referring to research questions in terms of tit-abs-key and the substance of 

the literature. The next stage is that 40 full PDF articles are entered the ATLAS.ti version 7.5.16 application 

to be analyzed, mapped and presented the results referring to three research questions. The use of ATLAS.ti 

was chosen because it produces findings and categorizations that have more context in digital learning using 

ChatGPT. 

 

 

3. RESULTS AND DISCUSSION  

Before presenting the results of the analysis according to the three research questions, 40 articles 

were first presented. Table 2, 40 articles are presented with journal criteria (journal name, volume, edition, 

and year of publication), country of research, methodology, and research question (RQ), namely RQ 3.1. The 

concept of digital learning with ChatGPT in elementary school mathematics learning; 3.2. ChatGPT feature 

in elementary mathematics learning; 3.3. Implementation of digital learning with ChatGPT in elementary 

school mathematics learning in Table 2. 
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Table 2. Finding 40 articles from the Scopus database 
No Journals Countries Method RQ 

1 Computers and Education: Artificial Intelligence 

2 2022 [40] 

China Exploratory Study 3.1 

2 Journal of Computers in Education 9 (1) 2022 

[41] 

China Sequential mixed-method 3.1 

3 Computers in Human Behavior 132 2022 [42] Swiss Online survey 3.3 

4 Education Sciences 12 (459) 2022 [43] Greece Investigative research 3.3 

5 EURASIA Journal of Mathematics, Science and 

Technology Education 18 (2) 2022 [44] 

Russia and Uzbekistan Quantitative 3.1 

6 E-Learning and Digital Media 2022 [45] India Design-Based Research (DBR) 3.3 

7 Mathematics 10 (1808) 2022 [46] Indonesia Quantitative 3.3 

8 Scientometrics (127) 2022 [47] Several countries Bibliometric analysis 3.3 

9 Journal of Internet Technology Vol. 23 No. 6 

2022 [48] 

Taiwan Quasi-experiment 3.2 

10 Frontiers in Virtual Reality Vol. 3 2022 [49] United States Exploratory Study 3.1 

11 International Journal of Science and Mathematics 

Education (20) 2022 [50] 

Germany Grounded research 3.3 

12 Frontiers in Psychology (12) 2022 [51] China Experimental research 3.3 

13 Acta Scientiae 24 (5) 2022 [52] Brazil Content analysis 3.1 

14 International Journal of Education in 

Mathematics, Science, and Technology, 10 (3) 

2022 [53] 

Russia Survey research 3.1 

15 Education Sciences, 13 (410) 2023 [54] Several countries Systematic Reviews & Meta-Analysis 3.2 

16 Frontiers Education 11 2023 [55] Several countries Descriptive SLR 3.1 

17 International Journal of Learning, Teaching and 

Educational Research 22 (7) 2023 [56] 

Several countries SLR 3.2 

18 Internet of Things and Cyber-Physical Systems 3 

2023 [57] 

Several countries Review papers 3.2 

19 EURASIA Journal of Mathematics, Science and 

Technology Education, 19 (7) 2023 [58] 

Saudi Arabia Qualitative case study 3.3 

20 Acta Scientiae, 25 (6) 2023 [59] Brazil Action-research 3.3 

21 Applied science, 13, 6039, 2023 [60] Spain Case Study 3.3 

22 Journal of Advanced Research in Applied 

Sciences and Engineering Technology 32, 2 2023 

[61] 

Indonesia DGBL-ID Method 3.3 

23 Cogent Education (10) 2, 2023 [62] Several countries Literature review & bibliometric 

analysis 

3.2 

24 Learning Environments Research 26 (2) 2023 

[63] 

Germany Cross-sectional explorative 3.3 

25 SSRN Electronic Journal 2023 [64] India Explorative research 3.2 

26 Journal of Applied Learning and Teaching, 6, 2 

2023 [65] 

United Arab Emirates Comparative analysis 3.2 

27 Smart Learning Environments 10, 52, 2023 [66] China Exploratory Research 3.2 

28 The International Journal of Management 

Education 21 (100857) 2023 [67] 

Australia Academic research 3.2 

29 Computers, 12, 153, 2023 [68] Several countries Systematic Review 3.2 

30 International Journal of STEM Education 10, 8, 

2023 [69] 

Singapore Case study 3.1 

31 Mathematics Education Research Journal, 35 

(Suppl 1) 2023 [70] 

Aotearoa New Zealand Survey 3.1 

32 Pythagoras, 44 (1) 2023 [71] Cape Town, South 

Africa 

Transformation Research 3.2 

33 Journal of Education and e-Learning Research, 

10, 4 2023 [72] 

Indonesia Experimental design 3.1 

34 Iraqi Journal for Computer Science and 

Mathematics 5 (1) 2024 [73] 

Emirate of Abu Dhabi Descriptive analytical approach 3.1 

35 Environment and Social Psychology 9 (1) 2024 

[74] 

Philippines Preliminary study 3.3 

36 Frontiers in Education 2024 [75] Indonesia Case study 3.3 

37 EURASIA Journal of Mathematics, Science and 

Technology Education, 20 (1) 2024 [76] 

Thailand Study investigates 3.3 

38 Cogent Education 11, 1, 2024 [77] Canada Mixed methods 3.1 

39 Heliyon 10 (2) 2024 [78] China Exploratory Research 3.2 

40 International Journal of Information and 

Education Technology, 14 (2) 2024 [79] 

United Arab Emirates Case study 3.1 

 

 

3.1.  The concept of digital learning with ChatGPT in elementary school mathematics learning 

Digital learning is an approach to learning in elementary schools using synchronous-asynchronous 

mode, in virtual/online classrooms, long distance, using digital technology [41], interactive digital tools for 

children [44], digital methods, digital media, digital boards [52], innovation, digital modeling [55], use of 
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robotics [49], and AI ChatGPT for children with the concept of "AI for Kids" in learning mathematics, 

Science, Technology, Engineering, Art, and Math (STEM) [40]-[69], with principles of digital collaboration, 

and problem-solving [77]. Digital learning with ChatGPT is collaborated by teachers in teaching mathematics 

learning with the help of other forms of artificial intelligence, tablets, e-readers, gadgets, digital music, 

smartphones, laptops, mobile devices [55], metaverse technology, and meta-STEM [72]. Digital learning 

with AI ChatGPT is an educational-learning approach with artificial intelligence in education (AIED) 

concept with interactive, practical, and multimodal computer-human learning [73]. Digital learning in 

elementary school mathematics teaching is an online-based learning paradigm and approach that utilizes 

ChatGPT with the support of digital resources, digital curriculum, digital tools, videos, digital images [70], 

syllabus, learning planning, materials, class rules, classrooms, discussion instructions, presentation scripts, 

and good digital-based classroom management [79]. 

 

3.2.  ChatGPT feature in elementary school mathematics learning 

As a computer program, ChatGPT is a new-generation AI tool that has multilingual features, 

natural language, advanced AI, and 24/7 availability that can be accessed worldwide and used in learning, 

including elementary school mathematics [67], [68]. The ChatGPT feature can answer math questions, 

provide iterative training, and help students with various math tasks [71]. ChatGPT is an artificial 

intelligence-based chatbot released in November 2022. It is a digital learning medium for learning 

mathematics, virtual tutoring, programming [54], writing text, editing, paraphrasing, and giving academic 

assignments to students [56]. ChatGPT is an AI product developed by OpenAI with various versions and 

users, namely GPT-1 (general), GPT-2 (general), GPT-3 (general), InstructGPT (conservation), ProGPT2 

(protein sequences), BioGPT (biomedical content ), ChatGPT (dialogue), and the latest in 2023 is GPT-4 

(general) [57]. Meanwhile, the chatbot versions ChatGPT, GPT-4, Bard, and LLaMA are used for learning 

calculus and statistics [65], ChatGPT and LLMs for digital learning of arithmetic material, mathematical 

problem solving, and symbolic reasoning [66]. The ChatGPT feature, as an advanced AI tool, 

revolutionizes education and learning and is used to help with academic tasks, counseling, creative 

intelligence, and mathematical problem-solving [62]. The intelligent features of ChatGPT in elementary 

school mathematics learning are suitable in interactive games on fractions, measurements, adding units, 

and comparing simple fractions [48]. Digital learning with ChatGPT in mathematics learning offers 

assistance in problem-solving, conceptual clarity, adaptive techniques, integration of mathematical fields, 

increased accessibility, encouragement of critical thinking, creativity, language translation, and interactive 

learning [64]. ChatGPT, as a digital learning tool, has shortcomings, namely the accuracy of question 

answers, risk of knowledge plagiarism, data contamination problems, and ethical and security issues [78]. 

 

3.3.  Implementation of digital learning with ChatGPT in elementary school mathematics learning 

The implementation of digital learning with ChatGPT in elementary school mathematics learning is 

very much determined by teachers who must have digital competence [42]. In mathematics learning in 

elementary school, ChatGPT develops from generative artificial intelligence (GAI), generative adversarial 

network (GAN), and generative pre-trained transformer (GPT) for learning mathematical problem solving, 

geometry, function limits in algebra such as mapping output f(x) for each input x, namely the limit L at the 

input point p if f(x) is close to L when x is close to p [58], and the development of interactive mathematics 

educational games for plane and spatial shapes [61]. Digital learning is practiced with ChatGPT integrated 

Project-Based Learning in elementary school mathematics learning [59], online models [47], mixed, flipped 

classes in elementary school mathematics learning [45], digital mathematics textbooks [46], digital 

classrooms in number material, operations, geometry, measurement, data analysis, algebra, probability [43], 

learning to read comprehension of elementary mathematics texts [50], learning geometry [51], and drawing 

elementary mathematics problems [63]. ChatGPT also collaborates with Google Colab with preparation, 

practice procedures (task analysis, prompt crafting, prompt operation, code execution, result verification, and 

summarization), and exploration [76]. After the pandemic, digital learning was practiced with blended 

learning in elementary school mathematics learning on material on mathematical problem solving, working 

on questions in groups, critical thinking, calculations [60], use of mathematical symbols and language, 

derivatives, limits, integration, fractions, intervals, exponentials [74], and tetrahedron learning [75]. 

 

 

4. CONCLUSION 

Digital learning with ChatGPT in elementary school mathematics learning is a learning approach in 

elementary schools using the synchronous-asynchronous mode, virtual/online classrooms, distance, digital 

technology, interactive digital tools for children, digital methods, digital media, digital boards, innovation, 

digital modeling, use of robotics, and AI ChatGPT for children with the concept of "AI for Kids" in learning 
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mathematics, STEM, with the principles of digital collaboration, and problem-solving with the support of 

digital resources. ChatGPT features in elementary school mathematics learning include multilingualism, 

natural language, advanced AI, 24/7 availability that can be accessed worldwide, answering math questions, 

repeated training, helping students with various math tasks with the GPT-1 (general) version, GPT-2 

(general), GPT-3 (general), InstructGPT (conservation), ProGPT2 (protein sequences), BioGPT (biomedical 

content), ChatGPT (dialogue), GPT-4 (general), Bard, LLaMA, and LLMs. Implementation of digital 

learning with ChatGPT in elementary school mathematics learning in learning mathematical problem 

solving, geometry, function limits in algebra such as mapping the output f(x) for each input online, mixed, 

flipped classes in numbers, operations, geometry, measurement, data analysis, algebra, probability, 

mathematics texts, drawing math problems, derivatives, limits, integration, fractions, intervals, exponentials, 

and tetrahedron learning that can be collaborated with Google Colab. This research is limited to only 

reviewing articles from 2022-2024, not field research. Further research is needed on digital learning with 

ChatGPT in elementary school mathematics learning that examines it in depth. 

 

 

REFERENCES 
[1] R. Fadhli, A. Suharyadi, F. M. Firdaus, and M. Bustari, “Developing a digital learning environment team-based project to support 

online learning in Indonesia,” International Journal of Evaluation and Research in Education, vol. 12, no. 3, pp. 1599–1608, 

2023, doi: 10.11591/ijere.v12i3.24040. 

[2] H. Ibda, A. Sofanudin, M. Syafi, N. A. F. Soedjiwo, A. S. Azizah, and M. Arif, “Digital learning using Maktabah Syumilah NU 

1.0 software and computer application for Islamic moderation in pesantren,” International Journal of Electrical and Computer 

Engineering, vol. 13, no. 3, pp. 3530–3539, 2023, doi: 10.11591/ijece.v13i3.pp3530-3539. 

[3] P. H. Li, H. Y. Lee, Y. P. Cheng, A. I. Starčič, and Y. M. Huang, “Solving the self-regulated learning problem: exploring the 

performance of ChatGPT in mathematics,” Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial 

Intelligence and Lecture Notes in Bioinformatics), vol. 14099 LNCS, pp. 77–86, 2023, doi: 10.1007/978-3-031-40113-8_8. 

[4] R. Martinez-Tellez and C. Camacho-Zuniga, “Enhancing mathematics education through AI Chatbots in a flipped learning 

environment,” 2023 IEEE IFEES World Engineering Education Forum and Global Engineering Deans Council: Convergence for 

a Better World: A Call to Action, WEEF-GEDC 2023 - Proceedings, 2023, doi: 10.1109/WEEF-GEDC59520.2023.10343838. 

[5] E. Fitriani, R. Roemintoyo, and S. Sarwanto, “Android-based digital mathematics learning media for elementary school students: 

preliminary study,” Social, Humanities, and Educational Studies (SHEs): Conference Series, vol. 6, no. 2, 2023, doi: 

10.20961/shes.v6i2.79894. 

[6] I. Poola and V. Božid, “Guiding AI with human intuition for solving mathematical problems in Chat GPT,” International Journal 

of Engineering and Scientific Research, 2023, [Online]. Available: https://scholarworks.umass.edu/education_working_papers/5. 

[7] S. Frieder et al., “Mathematical capabilities of ChatGPT,” Advances in Neural Information Processing Systems, vol. 36, 2023. 

[8] Z. Yang et al., “GPT can solve mathematical problems without a calculator,” arXiv, 2023, doi: 10.48550/arXiv.2309.03241. 

[9] M. S. S. Al Faruq, A. Sunoko, H. Ibda, and K. Wahyudi, “Digital learning management using OpenAI ChatGPT: a systematic 

literature review,” International Journal of Learning, Teaching and Educational Research, vol. 22, no. 12, pp. 21–41, 2023, doi: 

10.26803/ijlter.22.12.2. 

[10] H. K. Rusyid and D. Juandi, “Students’ mathematics learning difficulties in terms of metacognitive ability: a systematic literature 

review,” Pedagogi: Jurnal Pendidikan Matematika, vol. 8, no. 1, 2023, doi: 10.30605/pedagogy.v8i1.2470. 

[11] H. Bečulić, E. Begagić, R. Skomorac, A. Mašović, E. Selimović, and M. Pojskić, “ChatGPT’s contributions to the evolution of 

neurosurgical practice and education: a systematic review of benefits, concerns and limitations,” Medicinski Glasnik, vol. 21, no. 

1, pp. 126–131, 2024, doi: 10.17392/1661-23. 

[12] Ş. Gökçearslan, C. Tosun, and Z. G. Erdemir, “Benefits, challenges, and methods of artificial intelligence (AI) chatbots in 

education: a systematic literature review,” International Journal of Technology in Education, vol. 7, no. 1, pp. 19–39, 2024, doi: 

10.46328/ijte.600. 

[13] J. Li, A. Dada, B. Puladi, J. Kleesiek, and J. Egger, “ChatGPT in healthcare: A taxonomy and systematic review,” Computer 

Methods and Programs in Biomedicine, vol. 245, 2024, doi: 10.1016/j.cmpb.2024.108013. 

[14] J. W. Sitopu, M. Khairani, M. Roza, L. Judijanto, and Aslan, “The importance of integrating mathematical literacy in the primary 

education curriculum : a literature review,” Journal of Information Systems and Management, vol. 2, no. 1, pp. 121–134, 2024. 

[15] E. Supriyadi and K. S. Kuncoro, “Exploring the future of mathematics teaching: Insight with ChatGPT,” Union: Jurnal Ilmiah 

Pendidikan Matematika, vol. 11, no. 2, pp. 305–316, 2023, doi: 10.30738/union.v11i2.14898. 

[16] Zafrullah, M. L. Hakim, and M. Angga, “ChatGPT open AI: analysis of mathematics education students learning interest,” 

Journal of Technology Global, vol. 1, no. 01, pp. 1–10, 2023. 

[17] S. Alneyadi, Y. Wardat, Q. Alshannag, and A. Abu-Al-Aish, “The effect of using smart e-learning app on the academic 

achievement of eighth-grade students,” Eurasia Journal of Mathematics, Science and Technology Education, vol. 19, no. 4, 2023, 

doi: 10.29333/EJMSTE/13067. 

[18] M. A. Tashtoush, Y. A. Wardat, and A. M. Elsayed, “Mathematics distance learning and learning loss during COVID-19 

pandemic: teachers’ perspectives,” Journal of Higher Education Theory and Practice, vol. 23, no. 5, pp. 162–174, 2023, doi: 

10.33423/jhetp.v23i5.5933. 

[19] Y. F. Zakariya and Y. Wardat, “Job satisfaction of mathematics teachers: an empirical investigation to quantify the 

contributions of teacher self-efficacy and teacher motivation to teach,” Mathematics Education Research Journal, 
2023, doi: 10.1007/s13394-023-00475-9.  

[20] M. A. Tashtoush, R. AlAli, Y. Wardat, N. Alshraifin, and H. Toubat, “The impact of information and communication technologies 

(ICT)-based education on the mathematics academic enthusiasm,” Journal of Educational and Social Research, vol. 13, no. 3, pp. 

284–293, 2023, doi: 10.36941/jesr-2023-0077. 

[21] N. Matzakos, S. Doukakis, and M. Moundridou, “Learning mathematics with large language models,” International Journal of 

Emerging Technologies in Learning (iJET), vol. 18, no. 20, pp. 51–71, 2023, doi: 10.3991/ijet.v18i20.42979. 

[22] J. S. Jauhiainen and A. G. Guerra, “Generative AI and ChatGPT in school children’s education: evidence from a school lesson,” 

Sustainability (Switzerland), vol. 15, no. 18, 2023, doi: 10.3390/su151814025. 



                ISSN: 2502-4752 

Indonesian J Elec Eng & Comp Sci, Vol. 36, No. 3, December 2024: 1701-1710 

1708 

[23] H. Ibda, I. Syamsi, and Rukiyati, “Digital literacy competency of elementary school teachers: A systematic literature review,” 

International Journal of Evaluation and Research in Education, vol. 12, no. 3, pp. 1609–1617, 2023, doi: 10.11591/ijere.v12i3.24559. 

[24] E. Sulistyowati, Sugiman, and S. A. Sayuti, “Meta-analysis study of the effectiveness of the ethnomathematical approach on Students’ 

Achievement,” Pegem Journal of Education and Instruction, vol. 14, no. 1, pp. 197–204, 2024, doi: 10.47750/pegegog.14.01.22. 

[25] N. Matzakos, S. Doukakis, and M. Moundridou, “Learning mathematics with large language models: a comparative study with 

computer algebra systems and other tools,” International Journal of Emerging Technologies in Learning, vol. 18, no. 20, 2023, 

[Online]. Available: https://www.learntechlib.org/p/223774/ 

[26] D. Baidoo-Anu and L. O. Ansah, “Education in the era of generative artificial intelligence (AI): understanding the potential benefits of 

ChatGPT in promoting teaching and learning,” Journal of AI, vol. 7, no. 1, pp. 52–62, 2023, doi: 10.61969/jai.1337500. 

[27] U. O. Matthew, K. M. Bakare, G. N. Ebong, C. C. Ndukwu, and A. C. Nwanakwaugwu, “Generative artificial intelligence (AI) 

educational pedagogy development: conversational AI with user-centric ChatGPT4,” Journal of Trends in Computer Science and 

Smart Technology, vol. 5, no. 4, pp. 401–418, 2023, doi: 10.36548/jtcsst.2023.4.003. 

[28] N. Rane, “Enhancing the quality of teaching and learning through ChatGPT and similar large language models: challenges, future 

prospects, and ethical considerations in education,” SSRN Electronic Journal, 2023, doi: 10.2139/ssrn.4599104. 

[29] N. Z. Filina, S. M. Sari, and Z. Zahraini, “The utilization of Technological Pedagogical Content Knowledge (TPACK) in 

elementary school learning,” International Journal of Business, Law, and Education, vol. 5, no. 1, pp. 260–266, 2024, doi: 

10.56442/ijble.v5i1.371. 

[30] H. Ibda, I. Syamsi, and R. Rukiyati, “Professional elementary teachers in the digital era: A systematic literature review,” International 

Journal of Evaluation and Research in Education, vol. 12, no. 1, pp. 459–467, 2023, doi: 10.11591/ijere.v12i1.23565. 

[31] H. Ibda, M. F. Al Hakim, K. Saifuddin, Z. Khaq, and A. Sunoko, “Esports games in elementary school: a systematic literature 

review,” International Journal on Informatics Visualization, vol. 7, no. 2, pp. 319–329, 2023, doi: 10.30630/joiv.7.2.1031. 

[32] Mar’atussolichah, H. Ibda, M. F. Al-Hakim, F. Faizah, A. Aniqoh, and M. Mahsun, “Benkangen game: Digital media in 

elementary school Indonesian language,” Journal of Education and Learning, vol. 18, no. 2, pp. 480–488, 2024, doi: 

10.11591/edulearn.v18i2.21091. 

[33] S. Sok and K. Heng, “ChatGPT for education and research: a review of benefits and risks,” SSRN Electronic Journal, 2023, doi: 

10.2139/ssrn.4378735. 

[34] F. M. Alsaaty, “Beyond traditional learning: embracing digital transformation and tackling ChatGPT concerns,” Research in 

Higher Education Journal, vol. 44, pp. 1–9, 2023. 

[35] C. C. Tossell, N. L. Tenhundfeld, A. Momen, K. Cooley, and E. J. De Visser, “Student perceptions of ChatGPT use in a college 

essay assignment: implications for learning, grading, and trust in artificial intelligence,” IEEE Transactions on Learning 

Technologies, vol. 17, pp. 1069–1081, 2024, doi: 10.1109/TLT.2024.3355015. 

[36] K. Ciampa, Z. M. Wolfe, and B. Bronstein, “ChatGPT in education: Transforming digital literacy practices,” Journal of 

Adolescent and Adult Literacy, vol. 67, no. 3, pp. 186–195, 2023, doi: 10.1002/jaal.1310. 

[37] J. An, J. Lee, and G. Gweon, “Does ChatGPT comprehend place value in numbers when solving math word problems?,” CEUR 

Workshop Proceedings, vol. 3491, pp. 49–58, 2023. 

[38] A. Tantowi, H. Ibda, K. Saifuddin, M. Baehaqi, Muammar, and Z. Khaq, “Teacher performance in online learning during the 

COVID-19 pandemic: a systematic literature review,” International Journal on Advanced Science, Engineering and Information 

Technology, vol. 13, no. 4, pp. 1492–1500, 2023, doi: 10.18517/ijaseit.13.4.18164. 

[39] C. Lu et al., “Quality of systematic reviews with meta-analyses of resveratrol: A methodological systematic review,” 

Phytotherapy Research, vol. 38, no. 1, pp. 11–21, 2024, doi: 10.1002/ptr.8025. 

[40] W. Yang, “Artificial Intelligence education for young children: Why, what, and how in curriculum design and implementation,” 

Computers and Education: Artificial Intelligence, vol. 3, no. January, p. 100061, 2022, doi: 10.1016/j.caeai.2022.100061. 

[41] B. L. Moorhouse and K. M. Wong, “Blending asynchronous and synchronous digital technologies and instructional approaches to 

facilitate remote learning,” Journal of Computers in Education, vol. 9, no. 1, pp. 51–70, 2022, doi: 10.1007/s40692-021-00195-8. 

[42] C. Antonietti, A. Cattaneo, and F. Amenduni, “Can teachers’ digital competence influence technology acceptance in vocational 

education?,” Computers in Human Behavior, vol. 132, p. 107266, 2022, doi: 10.1016/j.chb.2022.107266. 

[43] K. Lavidas, Z. Apostolou, and S. Papadakis, “Challenges and opportunities of mathematics in digital times: preschool teachers’ 

views,” Education Sciences, vol. 12, no. 7, 2022, doi: 10.3390/educsci12070459. 

[44] E. V. Soboleva, K. K. Zhumakulov, K. P. Umurkulov, G. I. Ibragimov, L. V. Kochneva, and M. O. Timofeeva, “Developing a 

personalised learning model based on interactive novels to improve the quality of mathematics education,” Eurasia Journal of 

Mathematics, Science and Technology Education, vol. 18, no. 2, pp. 1–17, 2022, doi: 10.29333/EJMSTE/11590. 

[45] A. Kundu, T. Bej, and G. C. Mondal, “Elementary math class in face-to-face, fully online, and flipped mode: A comparative study on 

students’ achievement and satisfaction,” E-Learning and Digital Media, vol. 20, no. 4, 2023, doi: 10.1177/20427530221109700. 

[46] T. T. Wijaya, Y. Zhou, T. Houghton, R. Weinhandl, Z. Lavicza, and F. D. Yusop, “Factors affecting the use of digital 

mathematics textbooks in Indonesia,” Mathematics, vol. 10, no. 11, 2022, doi: 10.3390/math10111808. 

[47] T. Hasumi and M. S. Chiu, “Online mathematics education as bio-eco-techno process: bibliometric analysis using co-authorship 

and bibliographic coupling,” Scientometrics, vol. 127, no. 8, pp. 4631–4654, 2022, doi: 10.1007/s11192-022-04441-3. 

[48] K. H. Yang, H. C. Chu, C. C. Hsieh, and F. R. Kuo, “Promoting students’ math learning performance and engagement: a help-

seeking mechanism-based mobile gaming approach,” Journal of Internet Technology, vol. 23, no. 6, pp. 1173–1183, 2022, doi: 

10.53106/160792642022112306001. 

[49] C. E. Hughes et al., “RAISE: Robotics & AI to improve STEM and social skills for elementary school students,” Frontiers in 

Virtual Reality, vol. 3, 2022, doi: 10.3389/frvir.2022.968312. 

[50] S. Rezat, S. Malik, and M. Leifeld, “Scaffolding close reading of mathematical text in pre-service primary teacher education at the 

tertiary level: design and evaluation,” International Journal of Science and Mathematics Education, vol. 20, pp. 215–236, 2022, 

doi: 10.1007/s10763-022-10309-y. 

[51] Y. S. Su, H. W. Cheng, and C. F. Lai, “Study of virtual reality immersive technology enhanced mathematics geometry learning,” 

Frontiers in Psychology, vol. 13, 2022, doi: 10.3389/fpsyg.2022.760418. 

[52] F. R. Vicentin, M. M. Passos, and S. de Mello Arruda, “Teacher action and student action in mathematics classes based on the 

exploration of learning objects on digital board: categorisations and connections,” Acta Scientiae, vol. 24, no. 5, pp. 328–352, 

2022, doi: 10.17648/acta.scientiae.6907. 

[53] L. Sharafeeva, “The study of teaching staff motivation to use mobile technologies in teaching mathematics,” International 

Journal of Education in Mathematics, Science and Technology, vol. 10, no. 3, pp. 604–617, 2022, doi: 10.46328/ijemst.2364. 

[54] C. K. Lo, “What is the impact of ChatGPT on education? a rapid review of the literature,” Education Sciences, vol. 13, no. 4, 

2023, doi: 10.3390/educsci13040410. 



Indonesian J Elec Eng & Comp Sci  ISSN: 2502-4752  

 

Digital learning using ChatGPT in elementary school mathematics learning… (Prabandari Listyaningrum) 

1709 

[55] M. Cevikbas, G. Greefrath, and H. S. Siller, “Advantages and challenges of using digital technologies in mathematical modelling 

education – a descriptive systematic literature review,” Frontiers in Education, vol. 8, 2023, doi: 10.3389/feduc.2023.1142556. 

[56] A. R. Vargas-Murillo, I. N. M. de la Asuncion Pari-Bedoya, and F. de Jesús Guevara-Soto, “Challenges and opportunities of AI-

assisted learning: a systematic literature review on the impact of ChatGPT usage in higher education,” International Journal of 

Learning, Teaching and Educational Research, vol. 22, no. 7, pp. 122–135, 2023, doi: 10.26803/ijlter.22.7.7. 

[57] P. P. Ray, “ChatGPT: A comprehensive review on background, applications, key challenges, bias, ethics, limitations and future  

scope,” Internet of Things and Cyber-Physical Systems, vol. 3, pp. 121–154, 2023, doi: 10.1016/j.iotcps.2023.04.003. 

[58] Y. Wardat, M. A. Tashtoush, R. AlAli, and A. M. Jarrah, “ChatGPT: A revolutionary tool for teaching and learning 

mathematics,” Eurasia Journal of Mathematics, Science and Technology Education, vol. 19, no. 7, 2023, doi: 

10.29333/ejmste/13272. 

[59] F. Villan and R. P. dos Santos, “ChatGPT as Co-Advisor in scientific initiation: Action research with project-based learning in 

elementary education,” Acta Scientiae, vol. 25, no. 6, pp. 60–117, 2023, doi: 10.17648/acta.scientiae.7474. 

[60] L. M. Sánchez-Ruiz, S. Moll-López, A. Nuñez-Pérez, J. A. Moraño-Fernández, and E. Vega-Fleitas, “ChatGPT challenges 

blended learning methodologies in engineering education: A case study in mathematics,” Applied Sciences (Switzerland), vol. 13, 

no. 10, 2023, doi: 10.3390/app13106039. 

[61] R. P. Dhaniawaty, S. Supatmi, and M. Fitriawati, “Designing interactive mathematics educational games using the digital game-

based learning-instructional design (DGBL-ID) Method,” Journal of Advanced Research in Applied Sciences and Engineering 

Technology, vol. 32, no. 2, pp. 433–438, 2023, doi: 10.37934/araset.32.2.433438. 

[62] M. Pradana, H. P. Elisa, and S. Syarifuddin, “Discussing ChatGPT in education: A literature review and bibliometric analysis,” 

Cogent Education, vol. 10, no. 2, 2023, doi: 10.1080/2331186X.2023.2243134. 

[63] A. Kuzle, “Elementary school children’s perceptions of geometry classroom as a psychosocial learning environment: an analysis  

of participant-produced drawings,” Learning Environments Research, vol. 26, no. 2, 2023, doi: 10.1007/s10984-022-09430-0. 

[64] N. Rane, “Enhancing mathematical capabilities through ChatGPT and similar generative artificial intelligence: roles and 

challenges in solving mathematical problems,” SSRN Electronic Journal, 2023, doi: 10.2139/ssrn.4603237. 

[65] M. Firat, “What ChatGPT means for universities: Perceptions of scholars and students,” Journal of Applied Learning and 

Teaching, vol. 6, no. 1, pp. 57–63, 2023, doi: 10.37074/jalt.2023.6.1.22. 

[66] Y. Liang, D. Zou, H. Xie, and F. L. Wang, “Exploring the potential of using ChatGPT in physics education,” Smart Learning 

Environments, vol. 10, no. 1, 2023, doi: 10.1186/s40561-023-00273-7. 

[67] V. Ratten and P. Jones, “Generative artificial intelligence (ChatGPT): Implications for management educators,” International 

Journal of Management Education, vol. 21, no. 3, 2023, doi: 10.1016/j.ijme.2023.100857. 

[68] M. Montenegro-Rueda, J. Fernández-Cerero, J. M. Fernández-Batanero, and E. López-Meneses, “Impact of the implementation of 

ChatGPT in education: A systematic review,” Computers, vol. 12, no. 8, 2023, doi: 10.3390/computers12080153. 

[69] Y. K. Ow-Yeong, I. H. Yeter, and F. Ali, “Learning data science in elementary school mathematics: a comparative curriculum 

analysis,” International Journal of STEM Education, vol. 10, no. 1, 2023, doi: 10.1186/s40594-023-00397-9. 

[70] L. Darragh and N. Franke, “Online mathematics programs and the figured world of primary school mathematics in the digital 

era,” Mathematics Education Research Journal, vol. 35, no. 1, pp. 33–53, 2023, doi: 10.1007/s13394-021-00384-9. 

[71] R. Govender, “The impact of artificial intelligence and the future of ChatGPT for mathematics teaching and learning in schools 

and higher education,” Pythagoras, vol. 44, no. 1, 2023, doi: 10.4102/PYTHAGORAS.V44I1.787. 

[72] R. Rachmadtullah, B. Setiawan, A. J. A. Wasesa, J. W. Wicaksono, and Rasmitadila, “The utilization of metaverse technology 

applications based on science, technology, engineering and mathematics (Meta-STEM) to improve critical thinking skills,” 

Journal of Education and e-Learning Research, vol. 10, no. 4, pp. 778–784, 2023, doi: 10.20448/jeelr.v10i4.5203. 

[73] Y. Wardat, M. A. Tashtoush, R. AlAli, and S. Saleh, “Artificial intelligence in education: Mathematics Teachers’ perspectives , 

practices and challenges,” Iraqi Journal for Computer Science and Mathematics, vol. 5, no. 1, pp. 60–77, 2024, doi: 

10.52866/ijcsm.2024.05.01.004. 

[74] J. P. Remoto, “ChatGPT and other AIs: Personal relief and limitations among mathematics-oriented learners,” Environment and 

Social Psychology, vol. 9, no. 1, 2024, doi: 10.54517/esp.v9i1.1911. 

[75] D. Dasari et al., “ChatGPT in didactical tetrahedron, does it make an exception? A case study in mathematics teaching and 

learning,” Frontiers in Education, vol. 8, 2023, doi: 10.3389/feduc.2023.1295413. 

[76] S. Seebut, P. Wongsason, and D. Kim, “Combining GPT and colab as learning tools for students to explore the numerical 

solutions of difference equations,” Eurasia Journal of Mathematics, Science and Technology Education, vol. 20, no. 1, 2024, doi: 

10.29333/ejmste/13905. 

[77] T. Campbell, B. Neequaye, C. Hillier, and D. Singh, “Exploring how learning by ‘talking and doing’ supports flourishing 

in S.T.E.M for elementary students,” Cogent Education, vol. 11, no. 1, p., 2024, doi: 10.1080/2331186X.2024.2315819. 

[78] H. Yu, “The application and challenges of ChatGPT in educational transformation: New demands for teachers’ roles,” Heliyon, 

vol. 10, no. 2, 2024, doi: 10.1016/j.heliyon.2024.e24289. 

[79] S. Al Ghazali, N. Zaki, L. Ali, and S. Harous, “Exploring the potential of ChatGPT as a substitute Teacher: A case study,” International 

Journal of Information and Education Technology, vol. 14, no. 2, pp. 271–278, 2024, doi: 10.18178/ijiet.2024.14.2.2048. 

 

 

BIOGRAPHIES OF AUTHORS 
 

 

Prabandari Listyaningrum     is a Ph.D. Candidate in the Department of Doctor 
of Basic Education, Faculty of Education and Psychology, Universitas Negeri Yogyakarta, 

Indonesia. She can be contacted at email: prabandarilistyaningrum.2021@student.uny.ac.id.  

https://orcid.org/0009-0003-1379-8429
https://scholar.google.com/citations?user=-_Zg1SoAAAAJ&hl=id&oi=ao


                ISSN: 2502-4752 

Indonesian J Elec Eng & Comp Sci, Vol. 36, No. 3, December 2024: 1701-1710 

1710 

 

Prof. Dr. Heri Retnawati, M.Pd.,     is a professor with expertise in Mathematics 

Education Assessment at Universitas Negeri Yogyakarta, Indonesia. Her research focuses on 
mathematics learning innovation and mathematics education assessment. She can be 

contacted via email: heri_retnawati@uny.ac.id.  

  

 

Prof. Dr. Harun, M.Pd.,     is a professor of early childhood evaluation and 

assessment at Universitas Negeri Yogyakarta, Indonesia. Harun received his doctoral degree 

in educational research and evaluation from the postgraduate program at Universitas Negeri 

Yogyakarta, Indonesia 2010. He can be contacted via email: harun@uny.ac.id.  

  

 

Hamidulloh Ibda     is a lecturer, lector, and researcher at the Department of 

Madrasah Ibtidaiyah Teacher Education, Faculty of Tarbiyah and Teacher Training, Institut 
Islam Nahdlatul Ulama Temanggung, Temanggung, Indonesia. Ph.D., Department of Basic 

Education Doctoral Program, Faculty of Education and Psychology, Yogyakarta State 

University, Indonesia. He can be contacted at email: h.ibdaganteng@inisnu.ac.id or 

h.ibdaganteng@gmail.com.  

 

https://orcid.org/0000-0002-1792-5873
https://scholar.google.com/citations?user=7CzPTYIAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=56896145400
https://www.webofscience.com/wos/author/record/1701285
https://orcid.org/0009-0000-7285-0942
https://scholar.google.com/citations?user=kJl2uKQAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57211378582
https://orcid.org/0000-0001-5535-3688
https://scholar.google.co.id/citations?user=bFXBGf0AAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57893638700
https://www.webofscience.com/wos/author/record/32429739

