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Artificial intelligence (AI), particularly large language models like 

ChatGPT, is rapidly transforming educational practices. ChatGPT 

offers new opportunities for enhancing self-directed learning and 

personalized instruction, yet empirical studies on its effectiveness 

remain limited. This study employed a mixed-methods approach, 

combining a systematic literature review (SLR) with a quasi-

experimental design involving 36 high school students. Participants 

completed pretests and posttests measuring conceptual 

understanding, and a perception survey was administered to assess 

student experiences using ChatGPT as a virtual tutor. Quantitative 

findings revealed a significant improvement in learning outcomes, 

with posttest scores increasing by 15.5 points on average compared 

to pretest scores. Survey results showed that 89% of students 

reported improved comprehension of difficult concepts through 

interactions with ChatGPT. Students also noted increased motivation 

for independent learning and appreciated the immediate feedback 

provided by the AI tool, which helped accelerate task completion. 

The findings suggest that ChatGPT can serve as an effective 

supplementary learning tool, especially in supporting self-paced 

learning. However, critical challenges—such as AI bias, data privacy 

concerns, and limited technological access in remote areas—must be 

addressed to ensure equitable adoption. ChatGPT holds strong 

potential to enhance educational outcomes and promote more 

inclusive learning environments. Future research should explore 

culturally adaptive implementations, teacher training, and ethical 

safeguards to maximize its effectiveness in diverse educational 

contexts. 
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1. INTRODUCTION 

 

Artificial intelligence (AI) technology has transformed many aspects of human life in recent 

decades. The development of large language models, such as ChatGPT, is one of the latest innovations 

in this field (Thirunavukarasu, 2023). However, previous research has not extensively examined how 

this technology can specifically affect students' conceptual understanding in education, particularly in 

Indonesia. This study attempts to fill this gap by examining how ChatGPT helps students understand 

complex academic concepts, such as religious and moral topics in education. This model is intended to 

understand and generate natural text. Although ChatGPT technology has great potential, it has 

changed the way humans interact with machines and has had a significant impact on fields such as 

education (Alves de Castro, 2023). However, despite this technology having great potential, further 

research is still needed on how it functions and impacts human-technology interactions. 

The purpose of this research is to study the potential of ChatGPT as one of the revolutions in AI 

development that can enhance interaction between humans and technology in various fields, especially 

in the field of education. ChatGPT enables more natural and dynamic communication between humans 

and machines. This is different from traditional AI systems that are more focused on automating 

specific tasks (Mattas, 2023). This technology has the ability to provide innovative solutions in various 

fields, such as education and scientific research (Karakose, 2023). Nevertheless, there is much 

incomplete knowledge about the application of ChatGPT and its effects, especially in the pedagogical 

and educational context. Further research is needed (Cao et al., 2023). 

ChatGPT has extraordinary potential in the field of education to make the learning experience more 

interactive and unique. ChatGPT can be a learning aid that can change the way students interact with 

the subject matter, provide faster feedback, and help strengthen cognitive skills through AI-based 

dialogue (Zhu & Wang, 2023). Case studies in various educational institutions show that students are 

more engaged in learning and achieve better learning outcomes (Borkowski, 2023). ChatGPT can also 

help reduce the workload of teachers by providing additional learning materials or more detailed 

explanations. Additionally, providing students with the opportunity to learn independently outside of 

official class hours can also help reduce the workload of teachers (Khalil & Pipa, 2022). Training needs 

analysis, curriculum design based on real-world problems, and continuous evaluation are concrete 

efforts to implement inclusive and sensitive teacher training and technology adoption. First, it is 

necessary to evaluate the skills and challenges required by educators, such as the ability to use 

differentiated teaching strategies or assistive technology. Second, the training design should be tailored 

to the local context and incorporate technology that is accessible to everyone, such as screen reader 

software for people with disabilities. For example, technology-based teaching can use offline tools such 

as local-based learning management systems. Third, evaluation is conducted through reflection and 

feedback to ensure that instruction positively impacts teaching that is responsive to students' needs. 

For example, research shows that inclusive experiential training programs help teachers use disability-

friendly technology in the classroom (Rodríguez-Oramas et al., 2021). This method can enhance 

accessibility and support more equitable teaching. 

Significant progress has been made in large language model technology such as GPT (Generative 

Pretrained Transformer), which is the basis of ChatGPT (Luo et al., 2022), but current research is still 

limited in discussing the social and moral impacts that the application of AI in various industries can 

cause. One of the main challenges is how the application of this technology can affect social 

relationships and moral values, as well as how AI can be adapted to social relationships and moral 

values. 

The main objective of this research is to discover the potential of ChatGPT to enhance human 

interaction with technology, particularly in the field of education, and also to study the social and 

ethical consequences of its use. Furthermore, the aim of this research is to provide a clearer picture of 

the challenges and opportunities offered by this technology in the field of education and to offer 

suggestions for further use in the classroom. This research is expected to help develop better 

educational policies in facing the digital and AI era. This will also provide a better understanding of 
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how ChatGPT can help enhance students' learning experiences and improve the overall quality of 

education. 

As a result, it is expected that this research will not only add to the existing literature but also 

provide a better understanding of the opportunities and challenges associated with the use of ChatGPT 

in education. The results of this research can be used as a reference for further studies. These results 

can assist in the formulation of policies and the implementation of artificial intelligence technology that 

is more sensitive to the social and moral needs of society. Artificial intelligence technology is 

increasingly influential in various aspects of human life in the current digital era, including in the field 

of education. ChatGPT, a language-based artificial intelligence model that can provide interactive and 

informative responses to its users, has the potential to be a useful tool to help students better 

understand what they are learning, especially complex academic concepts. Studies show that, 

compared to conventional learning methods, AI-based technology can enhance student engagement 

and understanding. Therefore, further studies are needed to determine how well ChatGPT supports 

the student learning process. This research aims to examine how ChatGPT can enhance students' 

understanding of complex academic concepts and compare it with traditional learning approaches. 

Thus, the hypothesis of this research is that the ChatGPT learning method will significantly enhance 

students' understanding compared to traditional learning methods. 

 

2. METHODS 

 

This research uses a multi-method approach to analyze and evaluate the potential and challenges 

of ChatGPT in the context of human-technology interaction. This method was chosen because it allows 

for the integration of quantitative approaches and systematic literature review (SLR) to achieve the 

research objectives, namely to explore and synthesize results from various sources on the 

advancements in artificial intelligence (AI) technology, particularly ChatGPT, and how it impacts 

various aspects of education. Here is the flowchart of the article selection process that illustrates the 

literature selection process in this study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Prisma Model of Article Selection Flow in a Systematic Literature Review 

Initial Identification Searching for articles using relevant keywords in academic 

databases (Scopus, Google Scholar, Publish or Perish, etc.) 

Initial Screening Screening based on title and abstract to evaluate suitability with the 

research 

Feasibility Evaluation 
Screening based on inclusion and exclusion criteria: 

• Inclusion: Articles discussing the role of ChatGPT in Education 

• Exclusion: Articles that are not directly related to the topic or 

use less relevant methods 

Full Inspection Articles that pass the previous stage are read in full to assess the 

methodology, results, and relevance to the research 

Final Election Articles that meet all the criteria are included in the literature review 

and analyzed further 
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Literature data were obtained using keywords such as "ChatGPT," "AI interaction with humans," 

"large language models," "AI influence," and "AI ethical barriers" (Olsina et al., 2019). The thematic 

approach to data from the literature review is used for data analysis (Christophe et al., 2023). This 

approach involves identifying and grouping the main themes from the collected literature. 

Additionally, descriptive statistics are used to analyze quantitative data to identify patterns and trends 

in user perceptions. Furthermore, the analysis results from both approaches are compared to determine 

whether the findings are consistent or different. Pretest and posttest before and after the intervention 

were conducted to determine how effective ChatGPT is in learning. The sample of this study consisted 

of 36 tenth-grade students from SMAN 29 Tangerang Regency, who were purposively selected. To 

measure conceptual understanding before and after ChatGPT, the tool used is multiple-choice 

questions based on Bloom's Taxonomy. In addition, this results in comprehensive conclusions and 

recommendations. In addition, the research results are evaluated by comparing the findings with 

previous studies and their relevance to the research objectives (Rogozinska et al., 2020). 

 

3. FINDINGS AND DISCUSSION 

 

3.1 Findings 

The research was conducted on class 11 MIPA 1, totaling 36 students at State High School 29, 

Tangerang Regency, with the aim of understanding the role of ChatGPT in education, particularly to 

determine how effective ChatGPT is as a learning aid to enhance students' understanding of the subject 

matter. In this section, the main quantitative results are presented through the analysis of pretest and 

posttest data, and questionnaires. These findings not only show that students' learning outcomes have 

significantly improved, but also reveal how students perceive the role of ChatGPT in the learning 

process. Here are the details of the research findings after an in-depth analysis. 

 

Table 1. Results of Students' Pretest and Posttest 

Assessment 

Method 

Average Score Standard Deviation Improvement 

Pretest 65.2 8.4 - 

Posttest 80.7 6.7 +15.5 

 

Statistical analysis shows a significant increase in posttest scores (p < 0.05), indicating that 

ChatGPT helps students understand the material better than before the intervention. 

 

Table 2. Students' Perception of ChatGPT (Survey Results) 

Statement Percentage of Students 

Agreeing 

ChatGPT helps understand difficult concepts 89% 

ChatGPT motivates to learn more independently 75% 

ChatGPT is easy to use 82% 

 

The research results show several important conclusions from the qualitative data collected from 

in-depth interviews with students. Three main themes emerged from the data analysis. First, students 

said that ChatGPT is easy to use and helps them understand material outside of class. They also said 

that they faced difficulties when using it to study very technical topics without the help of a teacher. 

Third, they found that the use of ChatGPT increased their sense of coverage. Because ChatGPT does 

not provide direct judgments or criticism, they feel more comfortable asking questions and discussing. 

The results show that ChatGPT aids in self-directed learning, but the role of the teacher remains 

important as a companion in situations that require in-depth clarification. 

After using ChatGPT, the average student score increased by 15.5 points. A lower standard 

deviation in the posttest indicates a more even distribution of scores. The research results show that 
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using ChatGPT significantly improves students' scores. Their average score increased by 15.5 points 

after the posttest, with a lower standard deviation indicating a more even distribution of scores. 

Hypothesis testing was conducted with the null hypothesis (H0), which indicates that there is no 

significant difference between pretest and posttest scores, and the alternative hypothesis (H1), which 

indicates that there is a significant difference. The t-test results show the rejection of H0 with a t-value 

of 4.32 and p < 0.05. The results show that ChatGPT has a significant impact on students' understanding 

and grades, especially among high school students. The quantitative results are supported by in-depth 

interview findings. Most students said that ChatGPT helped explain concepts that were previously 

difficult to understand. However, improvements such as teacher support and more targeted guidance 

are needed. 

Previous studies have shown that AI can enhance student learning Chang et al., (2023). The 

effectiveness of ChatGPT in helping students understand difficult concepts shows a significant 

improvement in posttest scores. This research found that ChatGPT has the potential to become a 

revolutionary tool that can change the way people interact with technology, especially in education. 

ChatGPT enables more natural and easily understandable human-machine interactions (KATAR et al., 

2023). It has also proven to be very helpful in the learning process. As a virtual tutor, ChatGPT has 

proven to enhance student motivation, their level of engagement, and their understanding of the 

subject matter. For example, Neji et al., (2023) found that chatbots in education can help students learn 

better and more in line with what they are studying. On the other hand, Mageira et al., (2022) found 

that human-made chatbots (AI), such as AsasaraBot in Greece, can help students learn languages and 

cultures in a more interactive and contextual manner. 

The claim is supported by empirical data obtained from several studies. Data from a survey of 

1,200 chatbot users in five different countries found by Nguyen & Nguyen (2023) shows that 78% of 

respondents feel more comfortable interacting with ChatGPT than with conventional chatbots, 

primarily due to their ability to understand the context of conversations thoroughly. A study conducted 

by Neji et al. (2023) found that AI-based chatbots can increase student engagement by 32% in project-

based learning compared to traditional methods. Zhou & Li, (2023) found that students in the control 

group experienced a 25% decrease in intrinsic motivation when using ChatGPT as a tutoring method. 

A study by Chang et al. (2023) found that an AI-based chatbot that helps students understand science 

concepts increased their exam scores by 18 percent after six months. Qasem et al. (2023) found that 

ChatGPT helps students learn Spanish vocabulary up to 40% more than traditional methods. A study 

conducted by Lso, (2023) found that ChatGPT accelerated task completion time by 15%, as students 

received feedback from AI faster than from teachers manually. Neo et al. (2022) found that AI chatbots, 

such as MERLIN, contribute to increasing students' motivation to learn online. Additionally, Saxena, 

(2022) found that AI chatbots can improve students' understanding of lesson concepts by 17%. In an 

additional study, Mendoza et al. (2024) found that both educators and students view the use of chatbots 

as a useful tool to enhance their learning experience, especially in studying. 

ChatGPT has been used in education to teach many things, including language learning. Alafnan 

et al. (2023) found that ChatGPT can enhance students' overall learning experience, accelerate their 

understanding, and provide faster and more relevant feedback. This study also shows that ChatGPT 

can be a highly beneficial tool for project-based learning as it allows students to collaborate with AI to 

create creative solutions.s 

Although ChatGPT has great potential to enhance the learning experience, there are challenges. 

Effective integration into the existing curriculum is a major issue. Educators must be trained to utilize 

this technology optimally. To ensure that this technology is well-received by all student groups, a more 

context-sensitive approach to cultural and social contexts also needs to be implemented (Jentzsch & 

Kersting, 2023). Furthermore, the influence of artificial intelligence on students' critical thinking 

abilities and their dependence on technology remains a contentious issue that needs to be debated 

(Ahmad et al., 2023; Friederici et al., 2002). 

In this case, assessing and addressing moral and social issues is very important. For example, 

Ferrara (2023) emphasizes that transparency and understanding of potential biases in generative 
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language models are very important. This is related to research that shows AI often reflects certain 

cultural values; without diversity being considered in the development of AI systems, this can lead to 

problems (Prabhakaran et al., 2022). Furthermore, information security must be taken seriously. This is 

especially true for protecting students' personal data when technologies like ChatGPT are used in 

education (Waheed et al., 2022; Eze et al., 2018). 

 

3.2 Discussion 

This study examines the benefits of ChatGPT in education, specifically its role as a virtual tutor 

and its impact on personalized learning. This research presents a more in-depth analysis by employing 

a mixed-methods approach, specifically combining the results of a systematic literature review (SLR) 

with quantitative data. The research results indicate that ChatGPT, as an educational tool, has 

significant potential to support students' independent learning and enhance their motivation and 

engagement in the learning process. Additionally, ChatGPT can accelerate students' understanding of 

the concepts being taught. The results of this study are in line with Lo, (2023), where students using 

ChatGPT showed a higher level of understanding compared to those who relied solely on conventional 

methods. Neji et al. (2023) found that AI-based chatbots can enhance the personalization of the learning 

experience, allowing students to receive immediate feedback from the system and learn at their own 

pace. This results in a deeper understanding of concepts, which is crucial for better education. Mageira 

et al. (2022) also confirmed these findings: AI chatbots like AsasaraBot help students better understand 

language and culture, and ChatGPT can adapt to the specific needs of students. To understand how 

ChatGPT can influence students' comprehension in an educational context, it is necessary to review 

several previous studies that discuss the impact of AI technology on learning. 

 

Table 3. Summary of Relevant Literature 

Research Methodology Main Findings Relevance to This Study 

Chang et al. (2023) Experimental study 
ChatGPT improves science 

understanding by up to 18% 

A similar experimental 

approach was used in this 

research 

Lo (2023) Survey study 
ChatGPT accelerates task 

completion by up to 15% 

Relevant in assessing learning 

efficiency 

Neo et al. (2022) Qualitative study 
ChatGPT increases online 

learning motivation 

Showing the impact on student 

engagement 

 

The table above, shows that ChatGPT has the ability to enhance students' understanding. 

However, there is little research that specifically measures how effective this is in education in 

Indonesia, especially in conceptual fields such as moral and religious education. As a result, this 

research aims to address these gaps by using a more structured method. ChatGPT can enhance student 

motivation and understanding, according to previous research (Neji et al., 2023; Zhou & Li, 2023s). 

Many studies, however, only rely on survey data without conducting experimental tests to 

quantitatively measure the improvement in understanding. In this study, this weakness is addressed 

by using the pretest and posttest method. This is done to measure the effectiveness of ChatGPT more 

objectively. 

Additionally, research conducted by Nguyen & Nguyen, (2023) found that 78% of survey 

participants felt more comfortable interacting with ChatGPT than with conventional chatbots, 

primarily due to their ability to understand the deeper context of conversations. This data was obtained 

from a survey conducted with 1,200 chatbot users in five different countries, showing that interactions 

with ChatGPT are more contextual and natural. The study conducted by Neji et al., (2023) found that 

AI-based chatbots can increase student engagement by 32% in project-based learning compared to 

traditional methods. This study involved 300 high school students and provided additional evidence 

that this technology makes students more active and collaborative in class. Zhou & Li, (2023) found that 

ChatGPT increased students' intrinsic motivation by 25% compared to the control group. This study 
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found that ChatGPT increases student participation, although previous research found that 

participation also directly impacts better conceptual understanding, which can be measured 

quantitatively. This shows that ChatGPT not only helps but can also encourage students to become 

more engaged in the learning process. 

A study by Chang et al. (2023) found that an AI-based chatbot that helps students understand 

science concepts increased their exam scores by 18% after six months and reinforced the idea that 

ChatGPT can help students better understand the subject matter. Additionally, Qasem et al. (2023) 

found that ChatGPT helps students learn languages by increasing their vocabulary by up to 40% more 

than conventional methods. This demonstrates ChatGPT's ability to accelerate language mastery and 

other communication skills. Research conducted by Lo, (2023) found that ChatGPT accelerated task 

completion time by 15% because students received feedback from AI faster than from teachers 

manually. This shows that the speed of ChatGPT's feedback can enhance the efficiency of the students' 

learning process, as it allows them to identify and correct their mistakes faster than waiting for feedback 

from a teacher. 

Furthermore, research conducted by Neo et al. (2022) found that ChatGPT can increase students' 

desire to learn online. ChatGPT increases students' motivation to learn online, which was also found in 

this study through the results of the questionnaire. This technology enables more contextual and 

personal interactions, allowing students to receive answers that are appropriate and relevant to the 

subjects they are studying. This is very important in the era of digital education, where education 

increasingly relies on technology to expand the scope of learning beyond the confines of traditional 

classrooms. According to Saxena (2022), AI chatbots can enhance students' understanding of lessons by 

increasing direct interaction and providing them with more detailed explanations. 

Although ChatGPT has a lot of potential, its adoption in education heavily depends on the 

cultural and social backgrounds of the students. As noted by Zhu & Wang, (2023), although this 

technology can enhance the learning experience, it is important for students to understand how they 

use and adopt this technology from various social and cultural backgrounds. Variations in this 

acceptance indicate that cultural components have a significant influence on how well the 

implementation of technology in education proceeds. As a result, a more culturally and socially 

sensitive approach is needed to maximize the benefits of ChatGPT. This will allow the use of this 

technology to be tailored to local needs. 

ChatGPT not only helps students learn, but also serves as a mediator that enhances their learning 

experience. Because the learning materials are personalized and interactive, students can learn in a way 

that is more suited to their own learning styles. According to Mendoza et al., (2024), ChatGPT allows 

students to interact directly with the material and receive feedback more quickly, which enhances 

student engagement in the learning process. ChatGPT functions as a virtual tutor in this regard, with 

the ability to assist anytime and anywhere, enabling more flexible and autonomous learning. 

However, the difficulties that arise from the implementation of this technology cannot be 

ignored. One of the main issues is the potential biases that may occur in the interaction between 

ChatGPT and students. Ferrara, (2023) emphasizes that in generative language models, the quality of 

interaction and student learning outcomes can be affected. Therefore, it is very important to ensure that 

ChatGPT provides fair and non-discriminatory responses to students from various backgrounds. Parra 

et al., (2021) recommend algorithmic awareness training to support fairer AI use in education. 

Additionally, data protection is very important when using ChatGPT, especially in the field of 

education. Waheed et al., (2022) found that using insecure protocols can jeopardize student privacy. 

The protection of students' personal data is very important because AI systems collect and analyze 

more student data. Eze et al., (2018) show that students, especially those from the fields of finance and 

health, often worry that chatbots can delete their personal data, leading to distrust in this technology. 

Therefore, to ensure the security and privacy of student data, the development and implementation of 

a secure and reliable system is crucial. To maintain privacy, clear policies on the collection and use of 

student data are important, and parents and students must be clearly informed about how their data 

will be used. In addition, educators must be trained on how to properly use AI in education so that 
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they can teach their students to use this technology safely and responsibly. To avoid discrimination and 

ensure that every student feels represented, the development of AI models must include diversity in 

the training data. With actions like this, it is hoped that technology like ChatGPT can be integrated into 

the curriculum without compromising the privacy and moral principles that are important for students' 

learning experience. 

Although ChatGPT has great potential to support self-directed learning and enhance 

personalized education, security issues and cultural acceptance must be addressed to maximize its 

benefits. Moreover, many schools in Indonesia, especially in remote areas, still struggle to access 

information and communication technology. Additionally, since more conventional learning 

approaches may still be dominant, the use of ChatGPT as a learning aid must consider the different 

ways students learn. Therefore, further research should be conducted on how ChatGPT can be adapted 

to local needs, such as teaching educators how to use this technology more effectively in diverse 

cultural contexts. By understanding this issue, the implementation of ChatGPT in Indonesian education 

can become more efficient and inclusive. 

  

4. CONCLUSION 

 

By enhancing personalized learning, supporting independent learning, and accelerating 

students' conceptual understanding, this research shows that ChatGPT has great potential to transform 

education. By using a mixed-methods approach that combines a systematic literature review with 

quantitative data, this research shows that ChatGPT enhances student motivation, engagement, and 

their understanding of the subject matter. The results of the pretest and posttest analysis showed an 

average score increase of 15.5 points. On the other hand, the survey showed that 89% of students felt 

that using ChatGPT helped them understand difficult concepts. However, this research also highlights 

several important issues. Obstacles that need to be considered include data privacy issues, the 

possibility of AI model bias, and limitations in technology access in remote areas. To ensure better 

adoption, ChatGPT must be adapted to the cultural and social context of the students. It is very 

important for teachers to be trained in the use of this technology so that the potential of ChatGPT can 

be maximized without compromising the quality of learning. 

Future research should focus on creating a more inclusive framework to integrate ChatGPT into 

the curriculum, which includes teacher training tailored to local needs. Further studies are needed on 

the long-term effects of ChatGPT on students' critical thinking abilities and technology dependence. It 

is hoped that this research will maximize the potential of ChatGPT as a revolutionary learning tool and 

assist in the transformation of education in the digital era. 
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