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The integration of artificial intelligence (Al) into academia
has revolutionized the way research and education are con-
ducted. Two Al tools that have received significant attention
are ChatGPT (https://chatgpt.com), a large language model
(LLM), and DALL-E (https:/fopenai.com/index/dall-e-3), a text-
to-image model, both developed by OpenAl. These tools offer
immense opportunities for enhancing academic productiv-
ity, creativity, and accessibility. They can help researchers to
overcome language barriers, streamline administrative tasks,
and improve the clarity and readability of academic writing.
For instance, researchers who are non-native English speak-
ers can use Al tools to correct grammar and enhance the read-
ability of their manuscripts, thereby increasing their chances
of publication in the journals of their choice. However, these
tools also pose several challenges, particularly concerning sci-
entific integrity and ethical use. This editorial explores the
uses of ChatGPT and DALL-E in academia by highlighting the
opportunities they present, the challenges linked to them,
and discusses strategies for maintaining scientific integrity
while utilizing them.

Applications of Al in academia

e Grammar and readability: Al tools like ChatGPT can assist
in correcting grammar and improving the readability of
research papers. This is particularly useful for non-native
English speakers who must publish in English to reach a
broader audience.

Scripting and coding: Al tools such as ChatGPT and Googles’
DeepMind Gemini language model have become widely
used for generating scripts for programs commonly imple-
mented in data analysis. These tools can aid researchers
with in-line corrections and debugging steps, improving
time efficiency.

Generating ideas: Al can help researchers generate ideas
for titles, develop concise outlines, and draft cover letters,
making the process of manuscript preparation more effi-
cient.
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e Summarizing and cutting down text: Al tools can provide
summaries of long texts while extracting the most mean-
ingful elements, thus helping researchers to condense their
work to meet any required word limits without losing es-
sential information.

Creating figures: Al-powered tools such as DALL-E can gen-
erate ideas for high-quality figures that are necessary for re-
search presentations and publications, helping to enhance
the visual appeal and clarity of complex data. However,
there have been recent cases in which publications that
have used Al-generated figures are scientifically inaccurate,
which has raised concerns about scientific integrity and the
lack of scrutiny by some editorial houses (Frontiers Edito-
rial Office 2024; Wu et al. 2024).

Promoting research: Al can be used to promote research
findings and increase accessibility through various plat-
forms, reaching a wider audience and fostering greater en-
gagement. An example of this is the use of ScienceCast
(https://sciencecast.org), a tool that allows the creation of
audio files of research posted as preprints on bioRxiv (https:
[[www.biorxiv.org). DALL-E can also be used to generate
promotional figures for social media to increase visibility
(Fig. 1).

Ethical considerations and scientific
integrity

While Al offers numerous benefits, it is crucial to use
it ethically to maintain scientific integrity. Al tools should
not replace the original contributions of researchers. As
highlighted by Magdalena Skipper, Editor-in-Chief of Nature
(Stokel-Walker 2023), Al does not meet the standard for au-
thorship because it cannot be held accountable for the work.
Therefore, researchers must ensure that Al is used to aug-
ment human capabilities, not replace them.

Verification and accuracy are equally important. Re-
searchers must thoroughly review and verify the content gen-
erated by Al because Al-generated text can sometimes include
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Fig. 1. Image generated by DALL-E after describing Canadian Science Publishing and the journals published by this editorial
group. It is clear that this tool struggles with producing coherent text, but it serves as a useful visual aid for informal contexts.
The full input used to request this image from DALL-E is provided as Supplementary material.

inaccuracies or irrelevant information. Cross-referencing Al-
generated summaries and drafts with original sources en-
sures that the information is correct and appropriately con-
textualized. This step helps maintain the quality and reliabil-
ity of academic work.

Maintaining academic integrity involves using Al as a tool
to enhance efficiency, not as a means to bypass critical think-
ing and original analysis. The primary intellectual contribu-
tions should come from the researchers themselves. Avoid-
ing over-reliance on Al for substantive parts of the research,
such as developing hypotheses, analyzing results, and draw-
ing conclusions, is crucial.

Challenges and future directions

One of the primary challenges of using Al in academia
is ensuring that its use does not compromise the origi-
nality or credibility of research. There is a risk that over-
reliance on Al could lead to ethical issues, such as plagia-
rism, blatant inaccuracies, or an overall dilution of intel-
lectual contribution. Fortunately, LLM developers have be-
gun to incorporate Retrieval Augmented Generation (RAG)
models, which go beyond pre-trained knowledge and ac-
cess information from across the internet, making re-
sponses more comprehensive and up to date (Kenthapadi
et al. 2024). In effort to further mitigate risk, institutions
should provide additional guidelines on the ethical use
of Al and promote standardized best practices among re-
searchers.
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Moreover, there is a need for continuous education and
training on the ethical use of Al in research. Researchers
should be made aware of the potential pitfalls and encour-
aged to critically evaluate Al-generated content. Institutions
could offer workshops and resources to help researchers ef-
fectively integrate Al into their work in appropriate ways
without compromising integrity.

The future of Al in academia also depends on the develop-
ment of more advanced and transparent Al models. Al devel-
opers should focus on creating models that are not only pow-
erful but also understandable and explainable. This trans-
parency will help researchers trust Al tools and use them
more effectively.

Conclusion

Al has the potential to revolutionize academic research
by enhancing productivity, improving communication, and
making research more accessible. However, it is essential
to use Al responsibly, ensuring that it complements human
efforts rather than replacing them. By adhering to ethical
guidelines and leveraging AI’s capabilities, researchers can
achieve academic excellence while maintaining the integrity
of their work. While the incorporation of RAG models im-
proves the reliability of these models, institutions themselves
can play a crucial role in the ethical landscape of Al in
academia, through providing the necessary support and re-
sources, which would aid researchers in navigating these new
frontiers.
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In conclusion, while Al tools such as ChatGPT and DALL-E
offer significant advantages for researchers, it is imperative
to use them judiciously. Ethical considerations should always
be at the forefront to ensure that the integration of Al into
academia contributes to enhancing, rather than undermin-
ing, the integrity and quality of scientific research.
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