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Abstract. Researchers argues that large language models are critical to the advancement of artificial intelligence 

and will play a vital role in future progress. Despite criticism and occasional bans, these models are persistent 

and poised to continue. This analysis delves into the potential benefits and challenges of utilising extensive 

language models in education, considering perspectives from both students and educators. These models' current 

status and applications are briefly reviewed, emphasising their use in generating educational material, increasing 

student engagement, and personalising learning experiences. The discussed challenges include the need for 

educators and students to develop skills and literacies to understand and navigate the technology and its 

limitations. Employing a strategic and pedagogical approach that stresses critical thinking and fact-checking is 

a crucial component of effectively integrating these models into educational institutions. AI applications in 

education often encounter additional challenges, including potential biases, the necessity for ongoing human 

oversight, and the risks of misuse. However, these challenges may present educational opportunities for students 

to become familiar with social biases, complexities, and risks associated with AI. The essay presents solutions for 

effectively addressing these challenges to ensure the responsible and ethical use of large language models in 

education.  
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1. INTRODUCTION  

In recent years, significant breakthroughs in natural language processing (NLP) have 

occurred thanks to large language models like the Generative Pre-trained Transformer (GPT-

3) (Floridi & Chiriatti, 2020). These models undergo training using large volumes of textual 

data and can produce text that resembles human language, respond to queries, and accomplish 

other language-related tasks with exceptional precision. A significant advancement in this field 

is the use of transformer topologies (Devlin et al., 2018; Tay et al., 2022) and the underlying 

attention mechanism (Vaswani et al., 2017). These have significantly enhanced the capacity of 

language models to process long-distance relationships in texts written in natural language 

effectively. To be more precise, the transformer design presented by Vaswani et al. (2017) 

employs the self-attention mechanism to ascertain the significance of various input segments 

while producing predictions. This enables the model to better comprehend the connections 

between words in a phrase, irrespective of their placement. Another significant advancement 

is pre-training, whereby a language model undergoes initial training on a vast dataset before 

further refinement for a given job. The strategy described by Min et al. (2021) has shown 
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efficacy in enhancing performance across several linguistic tasks. An instance of a pre-trained 

transformer-based encoder model called Bidirectional Encoder Representations from 

Transformers (BERT) (Devlin et al., 2018) may be fine-tuned for several natural language 

processing (NLP) tasks, including sentence categorization, question answering, and named 

entity identification. The ability of large language models to be effectively adjusted for 

downstream tasks or unrelated tasks, such as transfer learning, has been observed and studied 

in various natural language tasks. This includes recent research on generating synthetic and 

realistic heterogeneous tabular data.  

Another significant development is the introduction of ChatGPT (Team, 2022), which 

was trained on an extensive dataset consisting of texts from a vast web corpus. This model has 

demonstrated exceptional performance in various natural-language tasks, including translation, 

question-answering, essay writing, and computer programming. Furthermore, there has been a 

significant amount of research undertaken to optimize these models on smaller datasets and 

use transfer learning for new problem domains, thereby enhancing efficiency with reduced data 

volume. Despite the significant progress made in recent years with massive language models, 

there are still several constraints that require attention and resolution. A major constraint is the 

lack of interpretability, making it challenging to understand the rationale behind the model's 

predictions. Ethical difficulties arise due to concerns about bias and the potential impact of 

these models, such as their effect on employment, dangers of abuse, insufficient or unethical 

deployment, and loss of integrity, among others. In general, expansive language models will 

continue to push the boundaries of what can be achieved in the field of natural language 

processing. However, there is still a significant amount of work to be done to address the 

constraints of these limits and the associated ethical concerns, highlighting the dynamic and 

evolving nature of NLP research and development.   

 

2. SIGNIFICANCE OF THE STUDY  

Incorporating expansive language models into educational environments has immense 

potential for revolutionising learning across various academic disciplines and professional 

domains. These models provide the capacity to improve reading, writing, and problem-solving 

abilities for individuals of various age groups. Furthermore, integrating accessibility elements 

such as speech-to-text and text-to-speech technology enhances inclusion in educational 

settings. Nevertheless, it is crucial to acknowledge and tackle the issues related to these models' 

comprehensibility and moral implications. Effectively utilising their talents necessitates 
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tailored modifications and cooperation with specialists to guarantee responsible incorporation 

and fair availability in educational settings (Kuhlthau et al., 2015; UNESCO, 2023).  

 

3. RESEARCH QUESTIONS   

3.1. Research Question 1: How can large language models enhance personalized learning 

and academic performance in education? 

3.2. Research Question 2: What are the key ethical and practical challenges in integrating 

large language models into educational settings, and how can these challenges be 

mitigated?   

 

4. RESEARCH METHODOLOGY  

The study utilized a mixed-methods approach by combining quantitative and qualitative 

analyses of performance measures, as well as teacher and student feedback. A total of 160 

students from diverse backgrounds were surveyed, and 10 teachers from 5 universities were 

interviewed to gather data. The aim was to gain a comprehensive understanding of their 

experiences with big language models. The quantitative analysis focused on academic results 

and user interaction patterns, while the qualitative data delved into usability, efficacy, and 

ethical considerations associated with this technology in educational settings. Through this 

methodological approach, the study aims to provide a thorough assessment of the advantages 

and disadvantages of integrating big language models into classroom environments.  

Table 1: Data Collection 

Category Instruments Quantity 

Students Surveys 160 

Educators Interviews 10 

Higher Education Institutions N/A 5 

Source: Created by the author 

 

5. RESULTS AND DISCUSSION   

5.1. Research Question 1: How can large language models enhance personalized learning 

and academic performance in education? 

▪ Possibilities for Education  

The integration of large language models in education has the potential to revolutionize 

the learning and teaching process across all levels of education and professional development. 

These models offer a wide array of applications, catering to individual learning preferences 

and needs. For instance, they can improve reading and writing skills for elementary school 
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students, provide subject-specific writing and problem-solving support for middle and high 

school students, aid in research and critical thinking at the university level, and enhance 

domain-specific language abilities for professionals. Moreover, large language models play a 

pivotal role in promoting inclusive learning experiences by incorporating accessibility 

technologies such as speech-to-text and text-to-speech, thereby benefiting learners with 

impairments. It is imperative to note that while these models offer immense potential, their 

effective implementation in education necessitates collaboration with experts to customize the 

technology to suit the specific requirements of learners. The emergence of large language 

models presents a promising frontier for educators and learners across various domains. This 

technology has the potential to enhance students' academic performance and learning 

experiences by facilitating the development of fundamental skills such as reading, writing, 

mathematics, science, and language proficiency, while also offering personalized learning 

materials, summaries, and explanations. Furthermore, these models can aid in research, writing, 

and problem-solving, and provide specialized language training tailored to specific fields, 

thereby cultivating valuable career skills. However, it's important to acknowledge that these 

models have inherent limitations that need to be carefully considered. These drawbacks 

encompass issues such as lack of interpretability, potential biases, and unexpected fragility in 

seemingly straightforward tasks (Magazine, 2022).  

▪ Possibilities in Education  

Large language models like ChatGPT possess the potential to significantly transform the 

field of education. Their capabilities extend to streamlining lesson planning, aiding language 

learning, facilitating research and writing tasks, supporting professional development, and 

enhancing assessment and evaluation processes. They can assist in creating course materials, 

analyzing student work to provide targeted feedback, and offering translations and grammatical 

explanations to aid with language acquisition. Moreover, these models are capable of 

developing course materials themselves. Despite their numerous advantages, the effective use 

of large language models in an educational setting necessitates careful consideration of 

potential biases and the need for human supervision. Nevertheless, these models stand as an 

invaluable resource for educators across all domains seeking to elevate student engagement 

and improve learning outcomes.  

▪ Present Research and Practical Uses of Language Models in Educational Contexts 

Numerous advanced language models such as GPT-3, XLNet, Roberta, T5, and BERT 

have been developed recently, leveraging transformer architecture and large text datasets to 

perform tasks such as generating authentic text, responding to queries, aiding in translation and 
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summarization, and conducting various natural language processing functions. BigScience 

community unveiled BLOOM, a multilingual model encompassing 46 natural languages and 

13 programming languages, as an open-source resource (Scao et al., 2022), marking a 

significant advancement in natural language processing (NLP) with great potential for diverse 

academic and commercial applications. Continued advancements in natural language 

processing, especially with big language models, are expected to further enhance their 

capabilities, highlighting the need to explore their potential applications in education. Since 

their introduction in 2018, big language models have been integrated into educational contexts. 

The following section presents a comprehensive review of current research, categorized based 

on its emphasis on either educators or learners. Thorough empirical investigation and 

evaluation are essential to uncover the numerous untapped possibilities in this rapidly evolving 

field.  

o Research Focusing on the Viewpoint of Learners    

Big language models have proven to be valuable tools for enhancing student learning and 

engagement. Researchers have leveraged these models to develop interactive educational 

resources, such as flashcards and quizzes, in order to support student learning and 

engagement (Dijkstra et al., 2022; Gabajiwala et al., 2022). Studies have demonstrated 

that GPT-3, for instance, is capable of generating reading comprehension multiple-choice 

questions, allowing students to practice and assess their knowledge while alleviating the 

workload of instructors (Dijkstra et al., 2022). Additionally, GPT-3 has been utilized as 

a teaching tool to foster children's natural curiosity and questioning abilities, thereby 

enhancing curiosity-driven learning (Abdelghani et al., 2022). In the field of computer 

science education, the use of GPT-3 for providing code explanations has shown promise 

in helping students grasp coding principles (MacNeil et al., 2022). Furthermore, 

researchers have successfully employed fine-tuned GPT-3 models to develop assessment 

questions for data science courses, which were well-received by experts (Bhat et al., 

2022). The integration of big language models, such as BERT, has also been shown to 

enhance the quality of peer feedback in student evaluations (Jia et al., 2021). In the realm 

of language education, conversational AI has been explored in various studies to increase 

practice opportunities, reduce anxiety associated with language learning, and provide 

feedback during vocabulary exercises (Ji et al., 2022; Bao, 2019; Tai & Chen, 2020). 

Notably, ChatGPT has demonstrated its potential as a valuable tool for medical education 

and clinical decision-making by performing at or near the passing level on the United 
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States Medical Licensing Exam even without domain-specific fine-tuning (Kung et al., 

2022).  

o Research Focusing on the Teachers’ Perspective  

Fewer research on big language models in education has been conducted because of the 

delayed adoption of AI in education compared to areas like banking, e-commerce, 

automotive, and health (Salas-Pilco et al., 2022). According to a recent study, the 

literature on chatbots for classroom use is in its infancy (Hwang & Chang, 2021). This 

part delves into the viewpoints of educators on AI and Learning Analytics before 

applying these findings to extensive language models. Polak et al. (2022) found that 

European instructors, despite lacking AI expertise, had a favourable outlook on AI in the 

classroom and a strong desire to include AI-related topics. According to Ayanwale et al. 

(2022), educators in Nigeria stressed the importance of students' preparedness and desire 

to include AI in their lessons. Choi et al. (2023) found that constructivists are more 

inclined to embrace AI technologies among South Korean instructors due to their 

perceived utility, simplicity of use, and trustworthiness. The chance of chatbot adoption 

increases when teachers employ formal language, which is one of these characteristics 

(Chocarro et al., 2021). According to Fadel et al. (2019), many groups must collaborate 

to integrate AI appropriately. Much of the recent work on big language models for 

educators has concentrated on developing tools for automated assessment, adaptive 

feedback, and content creation. For example, Moore et al. (2022) demonstrated GPT-3's 

potential in educational and quality assessment by using it to assess chemistry students' 

replies. Research by Zhu et al. (2020) and Sailer et al. (2023) showed that adaptive 

feedback based on natural language processing may improve scientific arguments and 

help diagnose learning issues, respectively. Bernius et al. (2022) showed that natural 

language processing (NLP) feedback in big classes might improve the perceived quality 

of feedback while reducing grading work by as much as 85 per cent. Automatic exercise 

generation is another capability of large language models. To develop programming 

problems, together with answers and testing, Sarsa et al. (2022) used the OpenAI Codex 

paradigm. A framework for producing reading comprehension question-answer pairs was 

created by Qu et al. (2021). According to Raina and Gales (2022) and Rodriguez-Torre-

alba et al. (2022), models can generate arithmetic word problems and distractor responses 

for multiple-choice questions. Other studies have shown this capability as well (Shen et 

al., 2021; Wang et al., 2021; Yu et al., 2021). Research is needed to fully understand the 

impact of conversational agents like Blender and GPT-3 on instructional conversations. 
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Tack and Piech (2022) found that these agents are competent but cannot compare to 

human performance in aiding students.   

o Uncharted Areas    

The ethical and effective integration of large language models into educational settings 

presents numerous unresolved questions and knowledge gaps. Multidisciplinary, 

evidence-based research and evaluation are crucial for customizing models to specific 

needs, addressing biases, and managing ethical and copyright concerns. While these 

models can assist in learning through question generation and text expansion, they are 

not intended to supplant educators.  

▪ Potential for Groundbreaking Educational Technologies   

As per Ahuja et al. (2023), Gao et al. (2021), and Rojas-Sanchez et al. (2022), big 

language models have the potential to enhance digital education environments such as 

augmented reality (AR) and virtual reality (VR). They can significantly improve the natural 

language processing capabilities of AR/VR systems, facilitating effective communication 

between users and virtual entities (Roussou, 2001; Guzman & Lewis, 2020). Moreover, these 

models can create sophisticated user interfaces by offering personalized, context-specific 

solutions to user queries. According to Ahuja et al. (2023) and Kerr and Lawson (2020), their 

versatility in addressing challenges across various disciplines can enable the integration of 

diverse digital applications into a cohesive framework, thereby expanding educational 

prospects. From gamification to detailed simulations, these models have the potential to 

enhance digital experiences by providing context-specific text, code, and multimedia 

information. However, it is crucial to address social, environmental, legal, ethical, and 

technological considerations in order to fully realize their potential. The section delves into the 

potential risks associated with the use of big language models in educational settings and 

suggests methods to mitigate these risks.  

5.2. Research Question 2: What are the key ethical and practical challenges in integrating 

large language models into educational settings, and how can these challenges be 

mitigated? 

▪ Major Challenges and Risks of Using Large Language Models in Education 

o Copyright Concerns   

When training large language models to generate educational content such as course 

syllabi, quizzes, or research articles, it is crucial to address copyright and plagiarism 

issues. Intellectual property rights are a concern as these models learn from training data 

that may contain excerpts from existing literature. To mitigate these risks, several 
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measures need to be implemented. First, explicit consent from the original authors should 

be obtained before using their data. Second, strict adherence to copyright restrictions is 

necessary when using open-source information for model training. Third, managing the 

legal and ethical aspects through well-defined terms of use for material generated by the 

model is essential. Lastly, educating users about these principles is important to ensure 

ethical use of outputs in educational settings. The primary objective of these measures is 

to protect intellectual property while leveraging the capabilities of large language models 

in educational contexts. 

o Bias and Equity  

When it comes to educational processes and outcomes, there is a heightened concern that 

large language models may exacerbate societal biases. To mitigate this risk and employ 

these models ethically in educational settings, it is imperative to ensure diverse and 

inclusive training datasets, continually evaluate model performance across different 

demographics, integrate fairness metrics and transparent methodologies, and offer 

comprehensive training for educators.  

o Over-Reliance on the Model 

The utilization of data generated from large language models has the potential to devalue 

analytical reasoning and problem-solving skills by offering overly simplified solutions. 

To mitigate this, it is imperative to create awareness about the limitations of these models 

and utilize them in conjunction with traditional learning methods, rather than as a 

replacement. Strategies to tackle this issue include enhancing students' awareness of AI 

limitations, fostering an environment that encourages the formulation of hypotheses, 

integrating critical thinking tasks into the curriculum, and implementing human oversight 

to assess model outputs. The responsible integration of large language models requires a 

balance between their utility and the promotion of student independence and critical 

thinking.  

o Limited Understanding and Expertise  

Large language models, such as those used in education, represent a new technology that 

requires educators to acquire additional training for effective integration into the 

classroom (Redecker et al., 2017). Early educational theorists, like Salomon (1993), 

emphasized the importance of strategic planning for the integration of new technologies 

into instructional practices. Implementing large language models in education involves 

understanding their capabilities and limitations, adapting educational models, 

researching outcomes, addressing educator and student needs, offering tailored training, 
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providing accessible resources, fostering collaboration, and conducting regular 

assessments for continuous improvement.  

o Identifying Model vs. Student Answers 

Teachers face a formidable obstacle when identifying MGT created by big language 

models like ChatGPT (Cotton et al., 2023; Elkins & Chun, 2020; Gao et al., 2022; 

Nassim, 2021). The New York City Department of Education has banned ChatGPT from 

school networks and devices (News, 2023). Tools such as GPTZero (Tian, 2023) use 

perplexity to measure the level of AI participation in text generation, while Cotton et al. 

(2023) offered detection algorithms to tackle this problem. Advanced approaches may be 

used to generate material with a bias towards fewer probable human phrases, such as 

watermarking (Gu et al., 2022; Kirchenbauer et al., 2023). A more sustainable approach 

would be to design courses that teach students to think critically and creatively about 

these models, emphasising openness and analytical methods (Gu et al., 2022; 

Kirchenbauer et al., 2023).  

▪ Additional Concerns Regarding User Interfaces and Equitable Access  

o Suitable User Interfaces 

Incorporating large language models into educational environments effectively 

necessitates further investigation into Human-Computer Interaction and User Interface 

Design. Taking into account users' psychological development, motor skill proficiency, 

and technical expertise, the potential applications discussed here encompass individuals 

across the age spectrum, from young children to adults (Kuhlthau et al., 2015). When 

developing user interfaces, it is important to consider the intended use; for instance, 

gamified interactions may capture the attention of children and maintain their 

involvement, while machine-generated content can assist older students in honing their 

analytical and problem-solving skills. To optimize benefits and mitigate risks, it is crucial 

to tailor the integration of AI-based technologies to the appropriate age group while 

fostering 21st-century learning skills such as teamwork and creativity (Kuhlthau et al., 

2015).   

o Multilingualism and Equitable Access   

The existing research on language access in education predominantly focuses on large-

scale English language models, leading to disparities in educational access to non-

English languages. There is a need to address financial barriers to linguistic fairness in 

AI to make progress in this area. UNESCO is advocating for human-centered AI and 
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equal access to information and innovation to bridge global disparities in education and 

technology (UNESCO, 2023).  

 

6. CONCLUSION  

Using large-scale language models in educational environments is a captivating and 

promising field of study that offers significant advantages for students and instructors. 

Nevertheless, it is crucial to acknowledge and confront these models' inherent constraints and 

prejudices to optimise their usefulness. During the implementation phase, these models must 

comply with strict data protection, security, legal compliance, and environmental sustainability 

criteria. Human supervision and assessment guarantee appropriate utilisation and reduce 

related hazards. Although we see the significant potential for these models to bring about 

change, it is crucial to continue to tackle problems and develop the best techniques for 

incorporating them into educational practices. The authors highlight the significance of 

proficiently handling these risks to enable fair and reliable utilisation of large language models 

in education. As detailed in this paper, reducing these risks provides a strong foundation for 

accomplishing this objective.   

 

7. RESEARCH LIMITATIONS   

This research offers insights into incorporating large language models (LLMs) in 

educational environments. However, it is essential to acknowledge and address numerous 

shortcomings. The trustworthiness of the results may be limited by the small and homogeneous 

sample size, which includes just 160 students and ten lecturers from five institutions. This 

particular sample may need to sufficiently capture the broader scope of the educational 

environment, which might restrict the applicability of the findings. In addition, the study mostly 

depends on qualitative input, which, while it provides detailed information, may create 

subjective biases when judging the efficacy and obstacles related to LLMs. Another notable 

constraint is the study's emphasis on technology, which may disregard the broader educational 

and institutional factors that affect the implementation and effectiveness of LLMs in education. 

The fast advancement of language model capabilities and their applications implies that the 

discoveries may rapidly become obsolete, necessitating ongoing revisions to preserve their 

relevance. 

Moreover, this research does not thoroughly address the ethical concerns related to data 

privacy, prejudice, and the digital divide, which are crucial but not adequately addressed in 
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terms of long-term solutions. These difficulties continuously challenge LLMs' ethical 

deployment and scalability in educational institutions. 

Finally, the research examines the capacity of LLMs to improve educational results. Still, 

it needs to adequately address the difficulties of incorporating these sophisticated technologies 

into current educational systems, which might significantly affect the actual implementation of 

the results. Further empirical study is required to fill these gaps and provide robust, 

contextually appropriate techniques for the efficient and ethical incorporation of LLMs in 

education.  
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