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Artificial intelligence technologies have become popular in recent 
years. The question of whether chatbots can be used in academic 
writing or research in artificial intelligence applications attracts the 
attention of many researchers. Can conducting a scientific research with 
artificial intelligence help in the research process? Can AI work like a 
co-writer? In this study, the opportunities and challenges experienced 
in the scientific research process using the ChatGPT application were 
examined. Its critiqued and included a previous study in the scientific 
research process under specific themes. The results show that while 
artificial intelligence technologies provide opportunities to researchers 
in terms of approval, creativity, and offering different perspectives, it 
is seen that there are reliability problems in producing content and it 
brings ethical and plundering issues. Therefore, artificial intelligence 
does not write articles for you but provides some tips and support in 
article writing.  
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INTRODUCTION    

Ian Turing's thought on Artificial Intelligence dates back to 1950: "Are machines capable of 
thinking?" Since then, many technologies have been developed that attempt to pass the Turing 
Test, such as ELIZA in 1966 and ALICE in 1995, as well as Apple Siri, Amazon Alexa, and 
Microsoft Cortana in 2021 (Xu et al, 2021). AI chatbots use natural language processing models 
to interpret human language, which is at the core of artificial intelligence (AI) chatbots 
(Nagarhalli et al., 2020). ChatGPT is a speech-based artificial intelligence interface (OpenAI, 
2023) that interacts realistically and even uses natural language processing (NLP) to "answer 
follow-up questions, admit mistakes, challenge false premises, and reject inappropriate 
requests”. ChatGPT is a powerful language model based on deep learning, released in 2020, the 
largest neural network ever produced with 175 billion parameters (Chatterjee & Dethlefs, 2023). 
It requires further research on how humans can coexist with artificial intelligence and how to 
minimize the negative impact of technology (Duan et al., 2019). Advances in artificial 
intelligence may bring new opportunities to experience power. For example, people may feel 
high power regarding a human-like autonomous digital assistant (Fast & Schroeder, 2020). 
AIbased digital assistants offer significant opportunities, but can also become a threat (Reddy, 
2017; Maedche et al., 2019). In this research, we examine the convenience and difficulties that 
the use of ChatGPT will bring to researchers in the context of an exemplary scientific research 
process and  published research.  

Chatbots are conversational agents that can interact with users through natural languages and 
can also be defined by the broader term conversational user interfaces (Smestad, 2018). The 
term “chatbot” is derived from “chatterbot”, a term first proposed by Michael Mauldin in 1997 
to describe robots with which humans can chat (Derugina, 2010). ChatGPT is a public chatbot 
developed by OpenAI and based on the GPT language model technology (Kirmani, 2022). The 
platform reached one million users in its first week alone (Mollman, 2022; Vallance, 2022) and 
was soon dubbed the "next big disruptor of the industry" (Rudolph et al., 2023) due to the 
perceived quality of the response outputs from the model. ChatGPT uses machine learning to 
continuously improve its capabilities and learn from the internet. GPT technology is a powerful 
tool for NLP (Natural language processing) tasks, but it has limitations. One of the main 
limitations is that GPT models rely on a statistical approach that can perpetuate existing biases 
and stereotypes in the data, learning patterns from a large text dataset (Lucy & Bamman, 2021). 
The ChatGPT was trained on a variety of internet texts, including books, articles, and websites, 
and covering a wide range of topics such as news, and fiction (Shen et al., 2023). ChatGPT is 
set up specifically for conversational tasks. Because of its dialog format, ChatGPT can answer 
follow-up questions, admit mistakes, dispute false premises, and reject inappropriate requests. 
Question answering, storytelling, logical reasoning, code debugging, machine translation, etc. 
It integrates various capabilities of natural language processing, including (Jiao et al., 2023). A 
broad perspective on the emerging role of artificial intelligence in the production of scientific 
research has been taken by (Grimaldi & Ehrler, 2023). While Alshater (2022) suggested that 
ChatGPT should be useful for a range of tasks involved in constructing a research study without 
empirical testing, most applied research focused on the creation of research summaries and 
literature synthesis. For example, Aydın and Karaarslan (2022) try to create a health literature 
review suitable for an academic journal and state that although this is possible, there is a 
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significant amount of 'plagiarism' or insufficient paraphrasing. Chatterjee and Dethlefs (2023) 
suggest interacting with ChatGPT and sharing their positive and negative experiences with 
developers and the world so that together they can raise the ethical, integrity, and moral values 
of future artificial intelligence models like this one. Numerous blog posts and media outlets 
have reported the educational advantages of ChatGPT (Zhai, 2022); some even provided 
instructions for its use in classrooms (Lieberman, 2023). Tlili et al. (2023) followed a threestage 
instrumental case study: a social network analysis of tweets, content analysis of interviews, and 
research of user experiences to examine concerns about chatbot use in education through the 
ChatGPT use study. The results revealed that although ChatGPT is a powerful tool in education, 
it should be used more carefully and more guidelines should be created on how to use it safely 
in education ( Tlili et al., 2023). Although ChatGPT's responses are still flawed and its 
limitations are easily circumvented, ChatGPT's capabilities have caused much excitement and 
hysteria among the public since its launch, as reported by many researchers (Taecharungroj, 
2023). Therefore, any part of a paper written by an NLP system should be checked by a domain 
expert for accuracy, bias, relevance, and reasoning. Second, the use of NLP systems raises 
issues of accountability. If part of an article written by an NLP system contains errors or biases, 
co-authors must be held accountable for its accuracy, credibility, and integrity (Hosseini et al., 
2023). While research on speech systems and user interfaces has been conducted for decades, 
chatbot research and design are still in their relative infancy (Følstad et al. 2021). Among the 
many industries affected by ChatGPT, scientific publishing is one that should soon address the 
potential implications (Grimaldi & Ehrler, 2023). This research tries to examine some stages 
used in scientific research with ChatGPT, which uses artificial intelligence technology through 
a case study. It examines the answers given by ChatGPT. It creates a discussion about the 
opportunities and risks that it will create in its use. The purpose of this study can be determined 
by the following research questions:  

• What are the challenges encountered in using AI interface ChatGPT to support academic 
research?  

• What are the opportunities to use AI interface ChatGPT to support academic research?  

  

METHOD  

This study is a qualitative research study using narrative research as an inquiry strategy. 
Qualitative research allows the researcher to access detailed data in their natural environment 
and gives the researcher the opportunity to interpret the data as it is interpretive (Cresswell, 
2003). It also focuses on the experiences and ideas of the participants. As an inquiry strategy, 
narrative research aims to understand “the result of interpretation rather than explanations” by 
providing an opportunity to collect data from real life and lived experiences (Kramp, 2004). 
There are various approaches developed and widely used regarding the types of narratives in 
the literature. “Shared Experience Field Notes” were used in this study. In this approach, field 
records collected through participant observation in a shared practical setting are one of the 
primary tools of narrative inquiry work (Connelly & Clandinin, 1990).  
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Analysis of Data  

Narratives include only a part of the human experience and stories are based on narratives (Kim, 
2016). In narrative analysis, researchers consider personal stories within the personal 
experiences of the participants (occupation, home), cultures, and historical contexts (time and 
space) (Uğuz Arsu & Tekindal, 2021). Just as there are various ways of understanding narrative 
research, digital technologies can be explored in different ways. One approach could examine 
the ways in which users interact with digital technologies in daily life. This type of research 
seeks to answer the questions of who (what kind of users), what (technology and impact), when 
(time of day or event), where (location matters), how (infrastructure or technique requirements), 
and why (motivation and intended effect) questions around people's activities related to 
technology (Green et al., 2019). In this study, the content based on the responses of ChatGPT 
was used in the analysis. Then, according to the answers, the researchers commented on what 
these answers meant. The findings, data, and experiences discussed in the analysis are expressed 
as they are and then discussed with the literature.  

RESULTS  

Finding a Research Question  

With the research on ChatGPT, We asked some questions and looked for answers. For this, it 
is necessary to answer the question of how can I find a research question. Let's start by choosing 
a topic: We chose “STEM” as our topic and “STEM motivation” in particular (we will have the 
opportunity to review an article on this subject in the future). We asked my first question: Can 
you write research questions about STEM Motivation for students?   

  

Fig 1. Finding a research question  

The questions look interesting and offer different suggestions about motivation. It seems to be 
consistent within itself from different perspectives. It can be said that the questions are creative. 
It seems to go out of bounds in propositions 5 and 10. But something that interests me is that in 
most of the questions, I can only measure indirectly. I want him to iterate on his suggestions in 
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a more creative way. My question is “Can you write more creative questions about STEM 
motivation?  

  

Fig 2. Revision of the research questions  

At this stage, it is seen that it raises questions about STEM motivation. The questions are seen 
as consistent and meaningful in themselves. This time it seems to use the influence of secondary 
and tertiary tools such as storytelling, environmental factors, and culture. But as a problematic 
point, how can we choose one of them as a research question? Has any research been conducted 
on these issues before? Is there such a gap in the literature? As a result, if the question we chose 
has been asked before, it will not contribute to the literature and will cause unnecessary time 
and effort. At this stage, we asked ChatGPT if this question has been the subject of research 
before.  

  

Fig 3. Examination of the research  

ChatGPT gives a general answer. It states that these have been revealed from previous studies 
and may have been handled from different aspects. I know that some of these topics have been 
researched before. However, for the research process, “How do factors such as gender, 
ethnicity, and socio-economic status affect students' STEM motivation and how are these 
factors handled in STEM teaching? we chose the question. Now we need some advice on how 
to continue the research process. We would like to get an idea about how we should do this 
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research with ChatGPT. We pose a question like this: “How do factors such as gender, ethnicity, 
and socioeconomic status affect students' STEM motivation and how are these factors addressed 
in STEM teaching?” How can we create a research design for the problem?  

  

Fig 4. Research design  

It lists the stages of scientific research. Asking questions, research method, sample and 
participant selection, data collection, data analysis, and determining the results are listed as. It 
also explains what we need to do in these steps. The content can be evaluated logically and 
systematically. We continue from the participant selection. We will do research for students. 
However, may we add teachers that it would be appropriate to include them? By posing another 
question, we are posing the question of “which student and teacher groups should I work with”.  
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Fig 5. Research design  

At this step, It states that it is meaningless to do research with teachers since we mentioned the 
students in my research question. Seems totally logical and correct. ChatGPT gives general 
answers to every question. we need to customize it further with each step. Are there any 
resources we should refer to when determining the sample size?   

  

Fig 6. Sample size references  

It makes three suggestions for sample size. It shows two sources for calculating the sample with 
two sources. Resources are running. In the second suggestion, it may be correct to reach the 
source through the APA. The third item suggests that I should consult a statistician. Is this 



   
Journal of STEAM Education   

Journal of Science, Technology, Engineering,   
Mathematics and Art Education   

    2023, Jun. (Issue: 2, Volume: 6)    
   

108  
  

information reliable? Here, our expectation is that it will show an academic reference or not. 
This information is wrong, what are the sources? And are the sources reliable? I'm asking a new 
question. We want your sources and references.  

  

Table 7. Sources and References  

It states that the texts it creates cannot provide direct references or sources of information as 
artificial intelligence would do a human researcher or academic. However, it states that we 
should trust answers. ChatGPT understands that we have expectations and concerns about this 
issue. At this point, it becomes clear that the AI application is using a language to relieve the 
user's concerns. Understanding that I cannot find any other information on this subject, I ask 
which surveys I should use.  

  

Table 8. Data collection tools  

To measure STEM motivation according to the information it gives, STEM Interest Survey, 
The STEM Career Interest Survey recommends measurement tools such as the STEM Attitude 
Scale. If we have a chance to measure directly, of course we should prefer it. There are STEM 
motivation surveys in the literature. It states details such as how many items the questionnaire 
consists of. But for me the resource is important. We asked where we could find these scales.  
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Table 9. Sources of data collection tools  

We've been going to the sources and looking. The number one source is science motivation. In 
fact, the concept of STEM does not pass for the text. As the title suggests, it's an article about 
success and emotion at an early age. When I go to source number two, I find the article in 
"Google scholar". However, the source is not about motivation again. I'm going to the third 
source. However, it is not related to what I want. At this point, it does not meet my expectations. 
Also, the sources aren't very new, suggesting that either the language's scan dates are out of date 
or the AI hasn't been swayed. In this regard, it loses its reliability, which is perhaps one of the 
most important criteria in academic studies. I'm thinking of using different methods to use this 
program. Therefore, at this stage, ChatGPT should not be trusted in citing and writing literature. 
Otherwise, fake texts and research content will be supposedly trusted. Is this something that 
was done on purpose? we don't know yet. The next step is to review a published article before, 
“Dönmez, I., Idin, S., & Gürbüz, S. (2022). Determining Lower-Secondary Students' STEM 
Motivation: A Profile from Turkey. Journal of Baltic Science Education, 21(1), 38-51.” we 
want to do a review on it.  

Revising the Title and Abstract  

I want something more creative in your title for the article. At this point, I expected ChatGPT 
to offer different examples. I decided to listen to some of his suggestions regarding an earlier 
published article using AI. Can you find a more creative and attractive title for the article 
“Determining Lower-Secondary Students' STEM Motivation: A Profile From Turkey”? I direct 
the question.  

  

Fig 10. Finding a title  
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The titles look interesting, but they also bring some methodological errors. It makes a 
conceptual mistake in items 1. and 2. Other results are more acceptable. It explains the concepts 
with close concepts and lists the possibilities. It creates partially creative content. We also 
wonder if it got the titles it prepared from somewhere. We are going through a plagiarism 
program. The plagiarism program gives 0%. One of the difficulties encountered in academic 
journal applications is exceeding the word limits. It can be a difficult process to fit your content 
into certain word limits. We would like him to take the abstract of the same article and shorten 
it and present it in a more creative way.  

  

Fig 11. Revising the summary  

When we give ChatGPT the content we had prepared and ask to shorten it, it offers a successful 
performance. It successfully summarizes the structure consisting of 196 words that we shared 
first, up to 76 words. It does not appear to have made any difference in meaning. It offers a 
successful performance in this regard. It is observed that it successfully reduces some points 
such as the analysis process  

Analyzing and determining the results  

We have a number of data obtained from my research. Can it summarize what data might mean 
when we present an obtained table as text in ChatGPT? The same article can be considered as 
a positive outcome in confirming the accuracy of the content. We are trying to copy the analysis 
table that we obtained in the same article as the text. We want ChatGPT to interpret the findings.  
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Fig 12. Examining the findings  

Fıg 12. shows the t-test results for girls and boys related to motivation in the fields of science, 
technology, engineering, and mathematics. There is a significant difference in favor of boys in 
the technology dimension (t = -3.199, p< .05, η2 = 0.005) and the engineering dimension (t = 
5.928, p < .05, η2 = 0.001) . There is no significant difference in the dimensions of science and 
mathematics. For overall STEM motivation (t = -2.331, p < .05, η2 = 0.003), there was again a 
significant difference in favor of male students. In Fig 12, S, T, E, and M are given to describe 
the dimensions of the STEM field (science, technology, engineering, and mathematics). Results 
appear to be in agreement with the results we found. Our questions are endless and we want to 
know if you can present this table graphically. However, none of the graphic links it offers are 
working every time. https://i.ibb.co/gD5y0V0/STEM-Motivation-by-Gender-
andSubcategory.png  

Ethical Issues  

There seems to be a real risk that AI-generated articles will soon blur the distinction between 
original human-written and AI-written or re-edited content. The increase in such applications 
also raises the question of who the author really is. It opens the door to further discussions on 
validity and reliability. Predatory adds to the never-ending debate about publishing. 
Applications such as ChatZero, GPTGenerator, and GPTKit are thought to offer some solutions 
for understanding artificial intelligence-generated texts. We used the content ChatGPT writes 
through these applications and examine whether it is written with AI.  
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Fig 13. Scanning text written with Chatzero, Al Text Classifier and GPTKit We've 
been trying the content it has produced so far with Chatzero, AI Text Classifier, and 
GPTKit programs. We tried the outputs it gave me in Fig 13 with Chatzero, and we 
copy and paste the text. Chatzero states that it was written by artificial intelligence, 
except for figures 1. and 2. Fig 3., 9., 10. 12. states that some chapters are written with 
AI. It states that there is a good chance that 80% of it was written with AI. AI Text 
Classifier, on the other hand, states that only figures 6., and 9. are not written by AI. 
In other tables, it cannot reach any result because it is less than 1000 words. GPTKit, 
on the other hand, thinks that figures 3., 4., 5., 6., 7., and 8. may have been written by 
AI. Therefore, the findings show great diversity. I'm deleting the content from 
ChatGPT to test if ChatGPT is getting the text. ChatGPT changes its decision in three 
ways. AI Text Classifier differs in 4 ways. GPTKit, on the other hand, gives closer 
rates. Then we did an itenticate search. Naturally, since these texts are not published 
anywhere, they cannot get any rate. However, the findings are not sufficient in terms 
of whether the findings were written by AI.  

Review the bibliography  

One of the most difficult issues in academic research is revising the bibliography. We asked 
ChatGPT to delete some references to the previously written article and convert it to APA 7 
format. Can you revise the text below in accordance with APA 7? (I wrote "DELETED" where 
I omitted and removed those parts. Can't find the first source. The second source is not correct. 
The fourth source's name is incorrect. The fifth source is incorrect. The date indicated in the 
fifth source is incorrect. Cannot find the seventh source. The eighth source is incorrect. 
Therefore, it provides 40% accuracy out of the 10 references given. It's a low rate It's unknown 
where it got the data from or whether it was knowingly manipulating it, but what is known is 
that it's not reliable.  

  

Fig  14. Examination of the bibliography  
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Writing limitations  

I give the findings part of the research to ChatGPT. Then I want the research to identify its 
limitations.   

  

Fig 15. Examination of the limitations  

ChatGPT examines the limitations of the research under 4 headings. It makes meaningful 
comments such as Limited sample, Self-reported data, Correlational design, Lack of control 
variables, Narrow focus, Inadequate interpretation. The content looks meaningful and creative.  

  

CONCLUSIONS AND DISCUSSIONS  

The presented challenges and opportunities can contribute to future studies on the use and 
challenges of chatbots in scientific research and its broad implications. In summary, the 
technology always exists with its pros as well as its cons. Artificial intelligence technologies 
can provide some benefits for studies, such as finding title and summary ideas, shortening the 
text, identifying simple analyzes and conclusions, and writing limitations. Challenges; can be 
listed as finding a research question, examining the literature, finding a methodology, designing 
the research, sample size, source reference, data collection tools, finding sources, reviewing the 
literature, and reviewing the bibliography. Therefore, if you have some data, you can make 
some inferences from them. It can be said that it is successful in creativity. But it does not meet 
the expectations in terms of originality, the information it offers is mostly estimates obtained 
from "Google" search. One of the concerns is the accuracy of the predictions and predictions 
made by AI algorithms. While these algorithms can be very accurate, they are only as good as 
the data they are trained on. The conclusion is that it's not a good idea to have all or part of the 
research content written entirely on AI yet. Not to mention the ethical issues that come with it. 
Chatbots often fail to answer users' questions for three reasons: they have trouble with unknown 
concepts, out-of-field tasks, and misconduct (Lou et al., 2022). ChatGPT is like a smart friend, 
but you can't figure out when it's saying it right. It seems that more content is needed to explore 
how artificial intelligence technologies can contribute to scientific research. Additionally, 
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ChatGPT tends to follow instructions rather than have any real interaction. For example, when 
the information provided by users is insufficient, ChatGPT tends to make assumptions about 
what the user wants to hear rather than asking clarifying questions. As a result, Chatbots can 
have unintended consequences and become a double-edged sword (Shen et al., 2023). The 
findings overlap with the study of Aydın and Karaarslan (2022); see 'plagiarism' or inadequate 
paraphrasing. At this point, plagiarism programs should be reviewed and updated. It will cause 
consequences such as ethics and plunder in academic publishing. Writing the prepared text by 
AI will also bring a new problem in academic publishing. The software prepared for detecting 
the topics written by AI seems insufficient. It is important that human authors using artificial 
intelligence can be held accountable when the software fails or produces incorrect or incorrect 
output (Hosseini et al., 2023). Another problem is the reference to falsification of ideas, i.e. 
plagiarism, where ideas sought by AI-driven software like ChatGPT can benefit from others' 
ideas but is then used to claim originality. It is possible to reach different conclusions from the 
different experiences of different researchers. Maybe writing scientific papers is another smart 
activity where computers can learn to be better than humans. But ChatGPT is incapable of 
generating an article, was it intentionally created by the generators or coders? or future 
applications can be developed and trained to give better results. It is seen that different 
applications such as scite, elicite, bing, and concensus have recently been revised with academic 
concerns about the shortcomings of ChatGPT. Therefore, more research is needed on the  
advantages or disadvantages of other AI interfaces and other applications that can be used in 
scientific  research.  

 

         

 

 

 

  

Challenges  
• Finding A Research Question 

• Reviewing the Literature, 
• Creating a Methodology 
• Designing the Research, 

• Sample Size, 
• Source Reference 

• Data Collection Tools 
• Find Resources 

• Do a Literature Search 
• Review the Bibliography 

Opportunities 
• Find Title and Summary Ideas 

• Shorten the Text 
• Simple Analysis 

• Determine the Results 
• Writing Limitations 
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