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Abstract 

Since its maiden release into the public domain on November 30, 2022, ChatGPT garnered more than one 
million subscribers within a week. The generative AI tool ⎼ChatGPT took the world by surprise with it 
sophisticated capacity to carry out remarkably complex tasks. The extraordinary abilities of ChatGPT to 
perform complex tasks within the field of education has caused mixed feelings among educators, as this 
advancement in AI seems to revolutionize existing educational praxis. This is an exploratory study that 
synthesizes recent extant literature to offer some potential benefits and drawbacks of ChatGPT in 
promoting teaching and learning. Benefits of ChatGPT include but are not limited to promotion of 
personalized and interactive learning, generating prompts for formative assessment activities that provide 
ongoing feedback to inform teaching and learning etc. The paper also highlights some inherent limitations 
in the ChatGPT such as generating wrong information, biases in data training, which may augment existing 
biases, privacy issues etc. The study offers recommendations on how ChatGPT could be leveraged to 
maximize teaching and learning. Policy makers, researchers, educators and technology experts could work 
together and start conversations on how these evolving generative AI tools could be used safely and 
constructively to improve education and support students’ learning. 

Keywords: ChatGPT, Education, Generative AI, Teaching and Learning 

Cite this paper (APA) 

Baidoo-Anu, D., Owusu Ansah, L. (2023). Education in the Era of Generative Artificial Intelligence (AI): 

Understanding the Potential Benefits of ChatGPT in Promoting Teaching and Learning. Journal of AI. 7(1), 

52-62. 



Journal of AI 

53 

1. INTRODUCTION 

The 21st century has experienced a rapidly changing landscape in educational practices largely due to 

advancement in technology (such as artificial intelligence) (Petersen, 2021). Recent progress and expansion 

in machine learning has led to a more sophisticated innovative technology digital content generation like 

generative artificial intelligence (AI) (Hu, 2022). Generative modeling artificial intelligence (GAI) is an 

unsupervised or partially supervised machine learning framework, which generates manmade relics via the 

use of statistics, probabilities etc (Hu, 2022; Jovanović, 2022). Through advances in deep learning (DL), 

generative AI creates artificial relics using existing digital content such as but not limited to video, 

images/graphics, text, audio, video by examining training examples; learning their patterns and distribution 

(Abukmeil, et al., 2021; Hu, 2022; Jovanović, 2022; Gui, et al., 2021). Extant literature has identified two major 

generative AI ⎼ Generative Adversarial Network (GAN) and Generative Pre-trained Transformer (GPT) 

(Abukmeil, et al., 2021; Brown et al., 2020; Hu, 2022; Jovanović, 2022; Gui, et al., 2021). Currently, GAN is the 

common GAI technique used. GAN uses two neural networks (i.e., generator and discriminator networks). 

The generator network generates synthetic data (e.g., image of someone’s face), while the discriminator 

network examines the genuineness of the content to determine whether the content is authentic or not (e.g., 

whether the image of the human is real or not). This verification process continues until the discriminator 

network is not able to decipher between the synthetic and real content, and synthetic is recognized as real 

(Hu, 2022; Jovanović, 2022). CAN is predominantly used for voice generation, graphics and video (Hu, 2022). 

On the other hand, Generative Pre-trained Transformer (GPT) models use large amount of publicly available 

digital content data (natural language processing [NLP]) to read and produce human-like text in several 

languages and can exhibit creativity in writing from a paragraph to a full research article convincingly (or near 

convincing) on almost any topics (Aydin & Karaarslan, 2023). These models are even able to engage 

customers in human-like conversation such as customer-service chatbots or fictional characters in video 

games (Aydin & Karaarslan, 2022; Jovanović, 2022; Korngiebel et al., 2021; Pavlik, 2023). A more 

sophisticated Generative Pre-trained Transformer (GPT) -3 has recently been developed (Brown, et al., 2020). 

Using 175 billion parameters, GPT-3 has been developed to enhance task-agnostic and even become 

competitive with prior state-of-the-art fine-tuning approaches (Brown, et al., 2020). Brown et al., (2020) 

stated that GPT-3 is ten times more than any previous non-sparse language model. GPT-3 has become the 

basic NLP engine that runs the recently developed language model ChatGPT, which has attracted attention 

in various fields, including but not limited to education (Williams, 2023; Tate, 2023), engineer (Qadir, 2022), 

Journalism (Pavlik, 2023), medical (Nisar, & Aslam, 2023; O’Connor, & ChatGPT, 2023) and economic and 

finance (Alshater, 2022; Terwiesch, 2023). In the next sections we provided an explanation of what ChatGPT 

is, and the potential to improve education and students’ learning. We also discussed some limitations and 

how educators can use ChatGPT to support and improve students’ learning. An earlier version of this work 

has previously been published in a preprint (see Baidoo-Anu & Owusu-Ansah, 2023). 

2. METHODOLOGY 

We employed an exploratory methodology to understand the potential benefit of ChatGPT in Education. The 

purpose of this methodology is to systematically review and explore (a) how interactive ChatGPT is, (b) the 

benefits of ChatGPT and related generative AI in advancing teaching and learning, (c) the possible drawbacks 

of using ChatGPT and related generative AI in education, reflections and implications for practice. The study 

was guided by these research questions ⎼(a) How interactive is ChatGPT? (b) What are the potential benefits 

of ChatGPT and related generative AI in advancing teaching and learning? (c) what are the possible drawbacks 

of using ChatGPT and related generative ai in education? The study focused on publicly available resources 

on ChatGPT from November 2022-March 2023. Specifically, we focused on articles published in a peer 

reviewed journals or preprints as well as newsletter articles and social media. We were also interested in 
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articles which have been published in English Language. 

3. WHAT IS CHATGPT? 

To begin, we asked ChatGPT to explain itself. The prompt we started with was “What is ChatGPT?”. ChatGPT 

generated this response. 

“ChatGPT is a large language model trained by OpenAI. It is designed to generate human-like text based on a 

given prompt or context. It can be used for a variety of natural language processing tasks, such as text 

completion, conversation generation, and language translation”.  (By ChatGPT January 23, 2023). 

As a follow up, we used another prompt “How does it work?” To know how conversational it is, we 

intentionally wrote “How does it work?” instead of "How does ChatGPT work?”.  It returned with the response 

below. 

“ChatGPT is based on a transformer architecture, a type of neural network that has been shown to be very 

effective for natural language processing tasks. It is trained on a large dataset of text, such as books and 

articles, and learns to generate text that is similar to the text it was trained on. When given a prompt or 

context, the model processes the input and generates a response. The response is generated one word at a 

time, with the model predicting the next word based on the input and the words it has generated so far. The 

model uses attention mechanisms to focus on the most relevant parts of the input and generate a response 

that is coherent and appropriate for the given context. After the training, the model can be fine-tuned on a 

specific task such as question answering or dialogue generation by providing it with task-specific examples 

and fine-tuning the model on this data. It can also generate text in multiple languages by fine-tuning the 

model on the multilingual dataset or by providing the model with the language code” (By ChatGPT January 

23, 2023). 

Then the topic of conversation was changed to discuss COVID-19 and impacts on educational deliveries using 

the prompt “Now discuss how COVID-19 has changed educational pedagogies.” Within seconds it wrote the 

passage below. 

The COVID-19 pandemic has had a significant impact on the way education is delivered, with many schools 

and universities shifting to online or remote learning in order to comply with social distancing guidelines. This 

has resulted in a rapid shift to digital and online pedagogy, as educators have had to quickly adapt to this 

new mode of instruction. 

One of the major changes that has occurred is the increased use of technology for teaching and learning. This 

has included the use of online learning platforms, such as Zoom, Google Classroom and other video 

conferencing tools, as well as the use of digital materials, such as e-books, videos, and interactive activities. 

This has allowed for increased flexibility and accessibility in the delivery of education, as students can now 

access materials and participate in classes from anywhere with internet access. 

Additionally, there has been a shift towards more self-directed and asynchronous learning, where students 

are given more autonomy in their learning and are able to complete coursework at their own pace. This 

approach allows students to work at a time that is convenient for them, and it can be beneficial for students 

who may have other responsibilities or who may have difficulty attending live classes. However, the shift to 

online learning has also highlighted the digital divide, where students in low-income or rural areas may not 

have access to the technology or internet connectivity needed to fully participate in remote learning. And it 

also brought challenges such as lack of interaction, lack of motivation and lack of accountability. 

Overall, COVID-19 has accelerated the adoption of technology and digital pedagogy in education, but it has 

also highlighted the need for equity and accessibility in the delivery of education. The education system will 

have to continue to adapt and evolve to meet the needs of students, teachers and parents during these 
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challenging times (By ChatGPT January 23, 2023). 

Obviously, the outcome clearly shows that ChatGPT is very interactional and capable of not only holding a 

realistic human-like conversation on a wide range of topics, but also it produces a convincing creative 

content. 

Since its maiden release into the public domain on November 30, 2022, ChatGPT garnered more than one 

million subscribers within a week (Altman, 2022; Mollman, 2022). The ChatGPT took the world by surprise 

with its sophisticated capacity and became the hottest topic on social media and news outlets including 

Nature (Stokel-Walker, 2022) and The New York Times (Metz, 2022), among others. The ChatGPT has 

unprecedented ability to carry out remarkably complex tasks like writing an article (GTP-3 et al., 2021), story, 

poem, an essay (Lucy & Bamman 2021), ability to provide a summary or expansion of a text, adjusting texts 

to reflect a different perspective, and even write and debug original computer code (Williams, 2023; Tate et. 

al, 2023). The extraordinary abilities of ChatGPT to perform complex tasks within the field of education has 

caused mixed feelings among educators, as this advancement in AI seems to revolutionize existing 

educational practices. It has become a contentious topic among educators, while some perceive ChatGPT 

and related generative AI as the future of teaching and learning, as well as educational research. Others are 

skeptical and view it as a threat and a potential end to most educational activities, which makes teachers and 

students lazy with no or little analytical abilities. So, the question that begs for an answer is whether ChatGPT 

and related generative AI are the future for teaching and learning or a threat to the education field? We co-

authored with ChatGPT to unpack some benefits of ChatGPT and related generative AI in advancing teaching 

and learning. We also co-authored to discuss the possible drawback of using ChatGPT and related generative 

AI in education. Implication for practice was discussed. 

4. BENEFITS OF CHATGPT AND RELATED GENERATIVE AI IN ADVANCING TEACHING 

AND LEARNING 

We queried ChatGPT to generate the benefit of ChatGPT and related generative AI in advancing teaching and 

learning. The initial prompt was “What are the benefits of ChatGPT and related generative AI in advancing 

teaching and learning”. ChatGPT generated very brief (a paragraph) response which was not detailed. Then 

when we altered the prompt, ChatGPT also altered the response by providing a detailed explanation. The 

altered prompt was “I want you to discuss with possible reference the benefits of ChatGPT and related 

generative AI in advancing teaching and learning”. The following detailed responses were generated. 

ChatGPT, a large language model developed by OpenAI, has the potential to be a powerful tool in the field 

of education. Here are some specific ways in which ChatGPT can be used to enhance learning and the 

references that support it: 

Personalized Tutoring: ChatGPT can be used to provide personalized tutoring and feedback to students 

based on their individual learning needs and progress. A study by Chen and colleagues (2020) 

demonstrated that a conversational agent based on a generative model (ChatGPT) could provide 

personalized math tutoring to students, resulting in improved learning outcomes. The study showed that 

the conversational agent was able to provide explanations that were tailored to students' misconceptions 

and was able to adapt to their level of understanding. 

Automated Essay Grading: ChatGPT can be trained to grade student essays, providing teachers with more 

time to focus on other aspects of teaching. A study by Kim and colleagues (2019) showed that a generative 

model (ChatGPT) trained on a dataset of human-graded essays could accurately grade essays written by 

high school students, with a correlation of 0.86 with human grades. The study showed that the model was 

able to identify key features of well-written essays and was able to provide feedback that was similar to 

that provided by human graders. 
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Language Translation: ChatGPT can be used to translate educational materials into different languages, 

making them more accessible to a wider audience. A study by Johnson and colleagues (2016) 

demonstrated that a generative model (ChatGPT) trained on a dataset of bilingual sentence pairs could 

accurately translate between languages, achieving state-of-the-art results on several translation 

benchmarks. The study showed that the model was able to understand the meaning of sentences in one 

language and to generate accurate translations in another language. 

Interactive Learning: ChatGPT can be used to create interactive learning experiences where students can 

interact with a virtual tutor in a conversational manner. A study by Peng and colleagues (2019) 

demonstrated that a generative model-based conversational agent could provide effective support for 

students learning English as a second language, resulting in improved language proficiency. The study 

showed that the agent was able to understand students' questions and to provide appropriate and 

relevant responses. 

Adaptive Learning: ChatGPT can be used to create adaptive learning systems that adjust their teaching 

methods based on a student's progress and performance. A study by Chiang and colleagues (2021) 

showed that an adaptive learning system based on a generative model (ChatGPT) could provide more 

effective support for students learning programming, resulting in improved performance on programming 

assessments. The study showed that the model was able to understand students' knowledge and to adjust 

the difficulty of the problems it generated accordingly. 

Overall, ChatGPT has the potential to be a powerful tool for enhancing teaching and learning by providing 

personalized tutoring, automated essay grading, language translation, interactive learning and adaptive 

learning (By ChatGPT January 24, 2023). 

5. POSSIBLE DRAWBACK OF USING CHATGPT AND RELATED GENERATIVE AI IN EDUCATION 

To have an overview of the possible drawback incorporating ChatGPT and related generative AI in education, 

ChatGPT was asked to discuss with references the possible drawback of using ChatGPT and related generative 

AI in education. Below is the outcome of my query. 

While there are many potential benefits of using ChatGPT and other generative AI models in education, 

there are also some drawbacks to consider. These drawbacks are supported by research studies: 

Lack of Human Interaction: ChatGPT and other generative models are not capable of providing the same 

level of human interaction as a real teacher or tutor. This lack of human interaction can be a disadvantage 

for students who may benefit more from a personal connection with a teacher. A study by D'Mello and 

colleagues (2014) found that students who interacted with a virtual tutor that mimicked human-like 

affective behavior had a better learning outcome than those who interacted with a virtual tutor that 

lacked this behavior. 

Limited Understanding: Generative models are based on statistical patterns in the data they are trained 

on, and they do not have a true understanding of the concepts they are helping students learn. This can 

be a disadvantage when it comes to providing explanations or feedback that are tailored to a student's 

individual needs and misconceptions. A study by Wang and colleagues (2020) showed that a generative 

model-based tutoring system lacked the ability to provide explanations that were tailored to students' 

misconceptions. 

Bias in Training Data: Generative models are only as good as the data they are trained on, and if the 

training data contains biases, the model will also be biased. For example, if a model is trained on a dataset 

of essays that are primarily written by students from a certain demographic, it may not be able to 

accurately grade essays written by students from other demographics. A study by Bolukbasi and 
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colleagues (2016) showed that a generative model trained on a large corpus of text from the internet 

exhibited gender bias in its language generation. 

Lack of Creativity: Generative models can only generate responses based on the patterns in the data they 

have seen during training, which can limit the creativity and originality of the responses. A study by Ziegler 

and colleagues (2019) found that a generative model-based music composition system had a limited 

ability to generate original and diverse melodies. 

Dependency on Data: Generative models are trained on a large amount of data, and the quality of the 

model is highly dependent on the quality and quantity of the data. If the data is not sufficient or not 

relevant, the model will not be able to perform as well. A study by Kocaguneli and colleagues (2019) 

showed that a generative model-based question answering system performed poorly when the training 

data was not relevant to the task at hand. 

Lack of Contextual Understanding: Generative models lack the ability to understand context and 

situation, which can lead to inappropriate or irrelevant responses. A study by Gao and colleagues (2019) 

showed that a generative model-based dialogue system had a limited ability to understand and generate 

contextually appropriate responses in a conversation. 

Limited ability to personalize instruction: ChatGPT and other generative AI models can provide general 

information and assistance, but they may not be able to personalize instruction to meet the individual 

needs of a particular student. (Ribeiro & Vala, 2020) 

Privacy: There are also concerns about privacy and data security when using ChatGPT and other 

generative AI models in education. (Ribeiro & Vala, 2020). 

It is important to keep in mind that ChatGPT and other generative AI models are powerful tools, but they 

are not a replacement for human teachers and tutors. It is important to use these tools responsibly and 

in conjunction with human instruction and support (Ribeiro & Vala, 2020). 

Overall, while generative AI models such as ChatGPT can be powerful tools for enhancing teaching and 

learning, it is important to be aware of their limitations and to use them in conjunction with other teaching 

methods that emphasize human interaction and understanding (By ChatGPT January 23, 2023). 

6. REFLECTIONS AND IMPLICATIONS FOR PRACTICE 

Undoubtedly, ChatGPT and other generative AI is already pushing educational boundaries and initiating a 

significant paradigm shift in existing educational praxis. Since its introduction to the public in 2022, educators 

have written extensively about potential implications for teachers, students, and policy. Some educators 

have already started testing the efficiency of ChatGPT by integrating it in their educational activities (e.g., 

research, teaching, assessment) and found that through automation of certain tasks and processes, ChatGPT 

is able to save time for other important activities like spending more time with students (Alshater, 2022; 

Terwiesch, 2023). For example, Terwiesch who is a Professor at the Wharton School of the University of 

Pennsylvania indicated that it usually takes 20 hours of work to create an exam and another 10 hours for TAs 

to test the exam and write solutions to it. However, ChatGPT was able to create the exams within 10 hours 

and reduced TAs time to 5 hours. This shows 100% productivity increase in the “exam writing operation” 

(Terwiesch, 2023, p. 23). Similarly, Zhai (2022) stated that it took him 2-3 hours to conduct a study on 

ChatGPT. He said “…the entire process, including generating and trying queries, adding subtitles, and 

reviewing and organizing the content, took 2-3 hours” (p.9). Researchers were able to ask OpenAI’s GPT-3 to 

write an academic paper about itself and how it works (Thunstrom, 2022; preprint, GPT et al., 2022). The 

paper was submitted to an academic journal. 

Herft (2023) has also identified several ways teachers could use ChatGPT to support and improve their 
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pedagogical and assessment practices. For example, teachers can leverage the capabilities of ChatGPT to 

create prompts for open-ended questions that align with the learning goals and success criteria of the unit 

of instruction. Additionally, ChatGPT can be used to also generate quality rubrics that clearly and concisely 

explain exactly what students need to accomplish to be successful in the various required levels of 

proficiency. Again, teachers can use ChatGPT to create “prompts for formative assessment activities that 

provide ongoing feedback to inform teaching and learning” (Herft, 2023, p. 3). Thus, generative AI-powered 

assessment systems may support the integration of continuous feedback into learning processes by utilising 

distinctive and atypical artefacts. Students can also use ChatGPT and other chatbots to support their learning. 

For instance, students could leverage the capacity of these advanced generative AI to provide systematic 

explanations of certain complex concepts. ChatGPT can serve as a virtual tutor, which can answer students' 

questions and provide explanations to a wide range of subjects. This can be particularly useful for students 

who are struggling with a particular topic or who need extra help outside of the classroom. Also, studies have 

found that non-native speakers of national languages and students with learning and language disabilities 

(i.e., struggles to write well) will benefit most from these natural language models. There are a wide range of 

student-centred learning approaches that can be constructed to be played in groups. The ChatGPT and 

related generative AI have the capacity to create distinct scenarios for students to collaborate to solve 

problems and achieve goals. In this way, students can learn from each other, which promote a sense of 

community among leaners. Arguably, ChatGPT has a great potential to support and advance the work of 

educators, students and researchers.  

Despite the myriad of potential educational benefits, in its current state ChatGPT has been found to have 

several serious inherent limitations, such as generating wrong answers and making-up articles that do not 

exist. For example, an author asked ChatGPT to generate books and articles in a paper he is working on, 

ChatGPT included a make-up article which does not exist and even provided full bibliographic details of the 

article with a non-functional URL (Qadir, 2022). These limitations and other glitches have been reported in 

other studies. Similarly, when we asked ChatGPT to discuss with references the possible drawback of using 

ChatGPT and related generative AI in education, it fabricated a reference “Ribeiro and Vala, 2020” to support 

it discussion. When we asked for ChatGPT to reference the citation it stated "A Survey on Generative Artificial 

Intelligence" by Ribeiro and Vala, which was published in the Proceedings of the 1st International Conference 

on Emerging Trends in Intelligent Computing and Informatics (ETICI 2020). Deep search for ‘Ribeiro and Vala, 

2020’ work revealed that there is no conference presentation by Ribeiro and Vala, 2020 on generative 

artificial AI. Therefore, we have reasons to believe that this was fabricated article. This confirms a tweet from 

the CEO of OpenAI, Sam Altman, who described ChatGPT as “incredibly limited, but good enough at some 

things to create a misleading impression of greatness. It’s a mistake to be relying on it for anything important 

right now. It's a preview of progress; we have lots of work to do on robustness and truthfulness.” (Tweet on 

December 11, 2022). Again, a cursory look at the ChatGPT- generated responses in this study reveals that it 

has no idea of the world after 2021. Hence it could not add any references or information after 2021. This is 

because ChatGPT was trained with information only up to 2021 (OpenAI, 2022). Given these inherent 

limitations, educators, researchers, students and other professionals who use ChatGPT and other chatbot 

should be cautious. 

7. CONCLUSION AND THE WAY FORWARD 

Despite its inherent limitations, it is a nearly undeniable fact that ChatGPT and other generative AI have come 

to stay and will continue revolutionizing the current educational system. Many have called for ChatGPT to be 

banned in the schools while others have started developing software to detect AI generated-texts (see, 

https://writer.com/ai-content-detector/  and https://huggingface.co/roberta-base-openai-detector ). 

Others have also provided tips that teachers can use to prevent students from using ChatGPT in writing their 

essays and other school assignments. For example, Elsen-Rooney (2023) reported that the New York City 

https://writer.com/ai-content-detector/
https://huggingface.co/roberta-base-openai-detector
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Education Department (NYC) has blocked ChatGPT on school devices and networks so that students and 

teachers can no longer access ChatGPT.  While these various strategies may work for a while, it may not stand 

the test of time with even more sophisticated generative AI like GTP-5, which is anticipated to come in the 

not-too-distant future.  

Currently, extant literature has shown that AI generated-text detectors are not effective with current 

sophisticated natural processing language models (e.g., Williams, 2023; Tate, 2023). We should not lose sight 

of the fact that students also have access to these detectors and can alter the text generated to ensure that 

it becomes undetectable. In lieu of this, it is high time we began to accept the rapidly changing landscape in 

educational practices and incorporate these changes in our current educational praxis. Moreover, with 

Microsoft trying to incorporate ChatGPT holistically into its products (Rudolph et al., 2023; Warren, 2023), in 

no time ChatGPT will be conventional, and it may possibly be too late for educational institutions to rethink 

their policies and practices to guide and support their students in using ChatGPT safely and constructively. 

One area that has garnered more attention and become topical is students’ assessment. It is too soon to 

conclude but very soon educators may need to rethink how students are assessed. They may have to change 

how assessment is currently done to more innovative assessments. Extant literature has demonstrated that 

teachers have limited capacity and skills to engage in high quality assessment practices that move learning 

forward. In lieu of this, educators have consistently called on teachers to develop capacity to engage students 

in high-quality assessment practices (Earl, 2012; Wiliam, 2011; Willis, Adie, & Klenowski, 2013). Through 

professional capacity building, teachers could develop the skills needed to harness the power of ChatGPT, 

and other generative AI to engage in high-quality assessment practices that improve students’ learning. 

Given the increase in AI even in workspaces, integrating generative AI tools in the classroom and teaching 

students how to use it constructively and safely could also prepare them to thrive in an AI-dominated work 

environment after school.  Therefore, educators could harness generative AI models like the ChatGPT to 

support students' learning. Some questions need urgent answers, for example, how can we leverage ChatGPT 

to support students’ learning?  Do we need to train teachers and students on how they can use current 

generative AI tools to improve teaching and learning? How can we integrate generative AI tools into teacher 

education programs to prepare teacher candidates or pre-service teachers to effectively use AI tools in their 

classrooms? Will these generative AI tools close or augment existing digital divide and what is the way 

forward? Policy makers, researchers, educators and technology experts should work together and start 

conversations on how these evolving generative AI tools could be used safely and constructively to improve 

education and support students’ learning. 
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