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1. Introduction

Abstract

The increasing scale and complexity of academic research have brought signifi-
cant challenges to researchers, especially graduate students. In response to these
challenges, the use of large language models such as ChatGPT has gradually be-
come a promising alternative. Through semi-structured interviews with 50 doc-
toral students, this study explores the application, challenges, and coping strategies
of big language models in postgraduate academic research. The research results
show that the big language model provides empowerment for postgraduate aca-
demic research in six key areas. In addition, the study identified six challenges and
proposed four solutions. On this basis, this study constructs the AI-AAR frame-
work to guide the application of big language models in academic research. This
study not only reveals the practical benefits of integrating the big language model
into academic research but also provides insights into optimizing its application to
enhance academic productivity and knowledge progress.
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assisted academic research (AI-AAR) framework

Large language models (LLMs) represent a notable advance in the Al field (Kasneci et al., 2023). Built on a trans-
former architecture, LLMs are pre-trained on massive text datasets to mimic human text generation, respond to
queries, assist with translation and summarization, and execute various natural language processing (NLP) functions
via a unified pre-training and fine-tuning process. LLMs can handle various natural language tasks, including text
classification, question answering, and dialogue, making them an important part of artificial intelligence (Kandpal
et al., 2023). In recent years, a large number of LLMs have emerged. The development of LLMs paves the way for
their integration into the educational environment and provides opportunities to improve teaching and learning.
Among them, ChatGPT is mainly used by graduate students in academic research due to its friendly user interface,
common functions, and advanced natural language understanding.

The increasing number and complexity of academic literature have brought great challenges to researchers, es-
pecially graduate students. Systematic guidance on how graduate students can effectively use the big language
model to carry out academic research is still relatively scarce. In response to this research gap, this study conducted
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a qualitative survey. This exploratory study aims to explore how postgraduates use big language models in academic
research and what challenges they encounter in the process. On this basis, this study proposes solutions and con-
structs a framework to guide the application of large language models in postgraduate academic research, so as to
provide targeted insights for promoting postgraduate academic work. Accordingly, this study proposes the following
research questions:

1. How do graduate students apply large language models such as ChatGPT to academic research?

2. What challenges do graduate students encounter in academic research, and how to solve these challenges?

3. What is the big language model-driven framework that empowers postgraduate academic research?

2. Methodology

This study uses qualitative research methods, mainly through interviews with 50 graduate students, to gain insight.
The research design is based on thematic analysis, which is a method of identifying, analyzing, and interpreting
meaning patterns (i.e., themes) in qualitative data (Clarke & Braun, 2017). This approach helps to comprehensively
examine participants’ experiences and perspectives, thus providing valuable insights into how they use large lan-
guage models in academic research. Accordingly, this study uses semi-structured interviews as the main tool for
data collection.

2.1 Participants

This study involved 50 graduate students (see Table 1) from different academic backgrounds and countries who
actively used ChatGPT in academic research.

Table 1. Information about participants

Item Category Sample
Age 22-35 n=40
35-45 n=10
Male n=25
Gender
Female n=25
English n=10
Education n=10
Research area Dig data and Al n=10
Mechanical Engineering n=10
Materials science n=10
Malaysia n=30
Japan n=5
Study country UK n=5
America n=>5
[taly n=5

2.2 Procedures and Data Analysis

After selecting 50 graduate students, the researchers conducted one-on-one interviews with each participant through
WeChat. Each interview lasted about 30 minutes, which provided sufficient time for in-depth discussion. Through-
out the interview process, the researchers used an audio recording to accurately capture the content of the dialogue.

After each interview, the researchers used speech recognition technology to transcribe the audio into text format.
This transcription process ensures that all oral content is accurately retained for subsequent analysis.
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3. Results and Discussions

This section presents the research results and conducts a comprehensive discussion in response to the research
questions.

3.1 Application of LLMs in Academic Research
3.1.1 Pre-Research Phase

3.1.1.1 Provide Domain Overview

Using ChatGPT to provide a research overview is time-saving and efficient. ChatGPT is trained on massive text
data, covering a wide range of topics and fields, so it can quickly process a large number of research materials (Liu
et al., 2023). This efficiency enables graduate students to focus on more in-depth analysis and critical thinking. The
text summarization function of ChatGPT has been mentioned in many studies (Adeshola & Adepoju, 2023; kocon
et al., 2023; Yang et al., 2023), but few studies have applied it as a preparatory step for academic research. Using
ChatGPT to provide an overview of the field is different from the literature review aimed at obtaining detailed
information. An overview of the field is an entrance to academic research, which aims to help graduate students
determine specific research directions.

3.1.1.2 Support Literature Review

Based on the transcript of the interview, we found that ChatGPT can assist with literature review in three steps:
retrieving relevant literature, extracting the main content, and summarizing and analyzing literature. The first step
is to retrieve relevant literature. ChatGPT can access the database and present the relevant literature to the user
according to the prompt. As described in P12 and P27, ChatGPT can instantly summarize the main idea of the
literature. The third step is to summarize and analyze the relevant literature. ChatGPT can make a comprehensive
analysis of relevant literature, so that researchers can quickly understand the research trend. This is mentioned by
P16 and P45.

3.1.1.3 Inspire Research Insight

According to the transcript of the interview, we found that ChatGPT can stimulate research insights. The role of big
language models like ChatGPT in identifying potential research directions by looking at existing literature is crucial.
The big language model helps to analyze academic articles to identify research gaps, controversies, or emerging
topics in specific fields, providing valuable insights and inspiring researchers to explore new issues. This result
supports Antu et al. (2023)’s research that ChatGPT may help researchers identify trends and gaps in current re-
search. Rahman et al. (2023) also revealed that ChatGPT could be an effective tool for generating initial ideas for
academic scientific research.

3.1.2 During Research Phase

According to the thematic analysis of interviews, 2 themes of ChatGPT’s application during the research were found:
“design research procedure” and “polish academic writing”. Designing the research procedure includes planning
research and analyzing data. Polishing academic writing covers translation and proofreading.

3.1.2.1 Design Research Procedure

ChatGPT was found to be empowering in designing research procedures through assisting in planning research and
analyzing data. ChatGPT is helpful in design research. According to P25 and P38, ChatGPT can be used to generate
experimental designs or research protocols. P17 mentioned ChatGPT can generate interview questions, question-
naire questions, and examination papers. P48 mentioned that data collected from experiments can be analyzed by
ChatGPT. Besides these, P50 mentioned, through the conversation with ChatGPT and the results of data analysis,
the rationality of the research design can be justified.

3.1.2.2 Polish Academic Writing

ChatGPT has powerful natural language processing capabilities and can skillfully provide suggestions to improve
the clarity, coherence, and simplicity of academic writing. They can detect grammatical errors, improve sentence
structure, recommend synonymous expressions for repeated words, and put forward suggestions for style
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optimization, so as to improve the quality of academic writing. The use of artificial intelligence chat robots can
optimize the writing process and improve the quality and efficiency of academic papers. Consistently, Imran and
Almusharraf (2023) also found that chatbots are useful tools for promoting and supporting academic processes.

3.1.3 Post-Research Phase

3.1.3.1 Serve as Admin Assistant

Before submitting papers, graduate students may encounter difficulties in selecting suitable journals. Consistent
with this finding, Xames and Shefa (2023) also revealed that ChatGPT has the potential to serve as an efficient
journal recommendation tool for various publishing groups, providing accurate recommendations and saving re-
searchers a lot of time. After submission, it is challenging for postgraduates with limited English communication
skills to contact editors through email. The large language model can help writers draft appropriate emails to com-
municate with editors in a more appropriate way, thus saving graduate students’ time and reducing their burden.
This function has also been confirmed by Cotton et al. (2023), that is, the large language model has the potential to
improve the processing efficiency of daily affairs.

3.2 Challenges and Solutions of LL.Ms in Academic Research

Through the thematic analysis of the transcripts of the interviews, we identified the challenges faced by graduate
students in using ChatGPT to assist academic research (see Table 2). Subsequently, the corresponding solutions to
these challenges were proposed (see Table 2).

Table 2. Challenges and solutions of LLMs’ application in academic research

Phase Challenge Solution
Unable to provide latest literature 1.Peer collaboration
Pre-research - - .
Unable to evaluate literature quality 2.Consult supervisors or field
) Generating incorrect information experts

During — . . .
Unable to generate original research 3.Combine multiple academic

research - ——
Causing ethical 1ssues databases

Post Unable to access latest journals 4.Enhance expertise and use LLMs
research | Lacking personalized submission guidance critically

3.2.1 Challenges

In the pre-study stage, the large language model cannot provide the latest references, including literature and jour-
nals, which affects the understanding of the latest research. At the same time, they cannot assess the quality of the
literature. This challenge affects the efficiency and quality of the literature review, because high-quality research
requires the support of authoritative literature.

In the research process, the large language model may provide wrong information, which may mislead the aca-
demic research of graduate students. This challenge stems from the fact that the output of the large language model
is based on its learning of massive text data, and generates text that conforms to the language model through prob-
ability calculation. In addition, large language models cannot generate original research. Furthermore, according to
the thematic analysis of the interview, the application of big language models such as ChatGPT in postgraduate
academic research may lead to ethical issues, including academic integrity and data privacy.

In the post-research stage, the challenge faced by graduate students is the lack of personalized submission guid-
ance. Although ChatGPT can recommend journals for readers according to the topic, it cannot independently eval-
uate the content and quality of manuscripts to recommend the most suitable journals. This challenge means that
researchers may not be able to obtain personalized guidance on which journals best match their manuscripts, which
may affect the recruitment of manuscripts.

3.2.2 Solutions
In order to meet the above challenges, this study proposes practical and feasible solutions for graduate students:
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carrying out peer collaboration, consulting tutors or domain experts, combining the use of multiple academic data-
bases, improving their professional quality, and critically using the big language model.

3.2.2.1 Peer Collaboration

Peer collaboration refers to the cooperation of individuals to complete a unified task, which represents the common
meaning and conclusion of the group as a whole (Fawcett & Garton, 2005). Collaborative efforts also help to identify
and correct errors generated by large language models, thereby improving the overall accuracy and reliability of the
information used. In addition, through collective brainstorming and critical discussion, peers can stimulate creativity
and originality, which in turn leads to novel research ideas and insights.

3.2.2.2 Consult Supervisors or Field Experts

Challenges such as the inability to assess the quality of the literature, the generation of error information, and the
lack of personalized submission guidance can be solved by consulting tutors and domain experts. With his rich
experience and deep understanding of the field, the tutor can provide valuable insights for evaluating the quality of
literature and guide students to identify reliable literature sources. In addition, tutors and experts can provide per-
sonalized submission suggestions according to the theme and quality of the manuscript. This kind of personalized
guidance is crucial for graduate students who want to successfully cope with the complex process of academic
publication.

3.2.2.3 Combine Multiple Academic Databases

The challenge of not being able to provide the latest references can be solved by combining multiple databases. By
accessing multiple academic databases, researchers can ensure access to the latest and most relevant publications in
their field. This comprehensive method helps to capture the latest research results widely, which is crucial to main-
taining the timeliness and accuracy of the research. Therefore, this method not only solves the problem of outdated
references but also enriches the research connotation with a wider and more diverse literature source.

3.2.2.4 Enhance Expertise and Use LLMs Critically

Last but not least, graduate students must improve their professionalism, which can improve their ability to retrieve
literature, evaluate the quality of literature, identify errors in information, generate original research, and master
submission skills. In addition, the critical use of big language models can cope with ethical issues such as academic
integrity and data privacy. Furthermore, critical thinking can ensure that the data used in the big language model
conforms to privacy and ethical standards. By cultivating critical assessment and ethical awareness, graduate re-
searchers can reduce the risks associated with large language models and ensure that their use conforms to academic
and ethical norms.

3.3 Artificial Intelligence-Assisted Academic Research (AI-AAR) Framework

7 ~
K Provide domain overview
[ Pre- Provide domain overview Search relevant literature
M Extract main content I
| 1 Supportliterature review —— (o oanaiyre e
N B Inspire research insight |
I During Inspire research insight

Plan research

| = _Analyze data |

icati Design research procedure .
. AP? Ih;s]'&on empower : € P Translate |
I ol LLVIs C

/)| | Polish academic writing —— ~Proofread

i Prompts Recommend journals I

(Seen in Table 3) Post- ~Draft contact e-mails
N ' Report research outcomes /'
e s e s s — o —h — —h — 1 —t — — —
=
Unable to provide Unable to evaluate Generating incorrect Unable to generate
latest literature literature quality information original research
y
Causing ethical . Lack personalized
issues Challenges submission guidance
£~
Peer collaboration Consult supervisors or Combine multiple Enhance expertise and
field experts Solutions academic databases use LLMs critically

Figure 1. AI-AAR framework.
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Based on the above findings, this study constructs the AI-AAR framework (see Fig.1), which explains the appli-
cation of the big language model in academic research, as well as the challenges and solutions encountered in the
application process. The AI-AAR framework aims to empower postgraduate academic research in the new era.

4. Limitation

The limitations of this study are that the results drawn from this study are based on limited sample. Moreover, these
conclusions are based on the subjective views of 50 PhD students who provided their perspectives on the use of
LLMs in academic research, each potentially influenced by their individual backgrounds, motivations and expecta-
tions of ChatGPT in its early stages of development. Therefore, future studies could also enlarge the sample size
and further validate the conclusions.

5. Conclusion

This study conducted semi-structured interviews with 50 PhD students, using thematic analysis to explore the ap-
plication of LLMs in postgraduate academic research, the challenges, and solutions during application. Based on
them, an AI-AAR framework is established.

It is of great significance and value to explore how postgraduates use the big language model to carry out aca-
demic research, which helps postgraduates improve research efficiency, broaden research horizons and improve
research quality. The insights gained in this study not only contribute to a deeper understanding of the application
of large language models in postgraduate academic research but also provide a systematic framework for its optimal
application. This framework is valuable to researchers, educators, and policymakers who seek to use the potential
of Al-driven technologies to promote academic productivity, innovation, and knowledge dissemination in academia.
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