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- Big Data

- Processing power Data Growth
40% per year
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(Cover Letter)




Stage Task Command

Pre-writing Brainstorming “Generate ideas for a research paper on [topic]”
Pre-writing Summarizing articles “Summarize the following article: [link/article text]”
Writing Generating an introduction “Write an introduction for a research paper on [topic]”
Writing Elaborating methods “Explain the following research method: [method]”
Writing Presenting results “Present the following results: [results]”

Writing Writing a discussion “Discuss the implications of these results: [results]”
Writing Writing a conclusion “Summarize the key findings of a research on [topic]”
Writing Managing references “Format the following references in [specific style]”
Post-writing Proofreading and editing “Proofread and edit the following text: [text]”
Post-writing Responding to reviewers’ comments “Help me understand and respond to the following feedback: [feedback]”
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The Evolution of “"Searching”

Pre-Internet Era

Physical books
& Index card

= Manual browse
« Card cataleg

Internet & Search Engines
(1990s+)

Google yahoof

« Keyword search
+« List of webpages

Academic Search Tools
(2000s)

+ Keyword search
+ Academic content

Google Scholar

GenAl Tools (2020s)
Al chatbots

@ ChatGPT "™ . Semantic search (natural
language, search by meaning)
¥ Claude ™

« Direct answer
< Poe

::><:_ panpb)dty + Semantic search
L Direct answer (with sources)

- Copilot « Real time webk search

laluadiqg lapuidlig dunlell Gljgdl uia Sl

“Deep Research”

Al chatbots

@ ChatGPT ™
@'deepseel:
=1 Grok

Y perplexity

‘- -
Gemini ™

» Deep search +
Reasoning

o In-depth article with
citations/sources

+ Agentic workflows

Scholarly databases

Web of Science™ * Keyword search

<ScoDnl « Peer-reviewed literature
~COPLS + Citation chaining

O pen databases

) SEMAMTIC SCHOLAR:  « Keyword search

@ Opendflex
I8l LENS.ORG

+« More types of research
content (beyond articles)

GenAl Research Tools

RAG-based research tools

sSC ite + Semantic search
* Direct answer with citations
¥ Elicit

i~
(SRR Web of Science” RAS

SCISPACE Scopus a3

A{ Undermind +', Primo Research Assistant

Al Agent

Truely avitonomous Al agent

¥ Claude <computer use=
@ ChatGPT <Cperator>

Al agent for Research

Al Co-Scientist (Google)

Al Scientist (Sakana Al open-source)
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= Consensus

= Semantic scholar
= https://www.lumina.sh/
* scinito.ai (Arabic )

* sciencegate. (Arabic )
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= QuillBot

= Paperpal

= grammerly


https://edit.paperpal.com/
https://edit.paperpal.com/

= Deepl

m https://openl.io/
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Generative Al usage key principles

= Copywriting any part of an article using a generative Al
tool/LLM would not be permissible, including the
generation of the abstract or the literature review, for as
per Emerald’s authorship criteria, the author(s) must be
responsible for the work and accountable for its

accuracy, integrity, and validity.

= The generation or reporting of results using a
generative Al tool/LLM is not permissible, for as per

Emerald’'s authorship criteria, the author(s) must be o ! I‘_ - N# ‘3 (:th,’:-‘j-ﬁ‘_gf"l Y\_;lf.\)\# ﬁ‘ .o ‘ 2‘&5‘9@ - . ] ]‘ QM-‘XL‘ Qi..)..) [}

responsible for the creation and interpretation of their

work and accountable for its accuracy, integrity, and . n ..’ :9 g ” .J...I:.BS djd'sj "'- ] I‘ 2@)}_” U'A 9}_? L:;T ..L./:J‘s_'{ . 5 G‘ALC- !S S s

validity.

= The in-text reporting of statistics using a generative Al 63.2&.”_9 L;JMA?‘ L.é-}.éu\-ﬁ‘j Z\JLIS-”
tool/LLM is not permissible due to concerns over the ) i
authenticity, integrity, and validity of the data produced,
although the use of such a tool to aid in the analysis of

the work would be permissible.

- Copy-editing an article using a generative Al tool/LLM 153344.” )_\_44_9 u
in order to improve its language and readability would
be permissible as this mirrors standard tools already
employed to improve spelling and grammar, and uses
existing author-created material, rather than generating
wholly new content, while the author(s) remains
responsible for the original work.

= The submission and publication of images created by Al

tools or large-scale generative models is not permitted.
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Best Practices for Using Al When Writing

Scientific Manuscripts

Caution, Care, and Consideration: Creative Science Depends on It

Cite This: https://doi.org/10.1021/acsnano.3c01544

I:I Read Online

ACCESS |

sl Metrics & More

| Article Recommendations |

cience is comm
language in
lecturing in
among scientists, to prepared talks at conferences, and, finall
to the pinnacle of science communication, the formal peer-

ough language. The me.
multimodal,

reviewed publication. The arrival of language tools driven by
artificial intelligence (Al), like ChatGPT,' has generated an
st globally. ChatGPT has set the record for
1y application in history, with

explosion of inter
the fastest growing u
over 100 million active users
2023." ChatGPT is merely the first of many Al-
based language tools, with announcements of more either in

er base of

0 just two months, as of the end

preparation or soon to be launched.”™® Many in scientific
research and universities around the world have raised
concerns of ChatGPT's potential to transform scientific
communication” before we have had time to consider the

ramifications of such a tool or verified that the text it gene
is factually correct. The human-like quality of the text structure
produced by ChatGPT can deceive readers into believing it i
of human origin.” It now apparent, however, that the
generated text might be fraught with errors, can be shallow and
and can generate false journal references and
More importantly, ChatGPT sometimes makes
connections that are nonsensical and false.

We have prepared a brief summary of s
T (and future Al language bots)
and conclude with a set of our recommendations of best
practices for scientists when
the ipt writing stage.
It is important to state that even among the authors here, ther
is a diversity of thought and opinion, and this editorial reflects
the middle ground conse
ChatGPT is merely an efficient language bot that generates
text by linguistic connection It is, at present, “just a giant
autocomplete machine™.'” Since ChatGPT is the first of m
models that will undoubtedly improve rapidly, within a few
y at ChatGPT like an old
computer from the 1980s. It must be recognized that
ChatGPT relies on its existing database and content and, at
the time of writing of this editorial, fails to
published or posted after 2021, thus r icting its utility when
applied to the writing of up-to-date reviews, perspectives, and

rates

ome of the strengths

and weaknesses of ChatG

9,10

research, particularly at the manus

1s. In its current

ars we will almost certainly look bac

welude information

introductions. Therefore, for reviews and perspectives,

© XXXX American Chemical Society

~gr ACS Publications

ng such tools at any stage of

ChatGPT is deficient due to its lack of analytical capabilities
that scientists are expected to possess and the experiences that
form us.

The most important conc
Al language bots are in

that these
standing new

rn for us as scient
apable of unde

Al language bots are incapable of
understanding new information, gen-
erating insights, or deep analysis,
which would limit the discussion within
a scientific paper.

or deep analysis, which
scientific paper. While
superficial,

information, generating insig]
would limit the discussion within
appearing well formulated, the results are, howeve
and over-reliance on the output could squelch creati
throughout the scientific enterprise. Al tools are adeq
regurgitating conventional wisdom but not for identify
generating unique outcomes. They might be worse at
whether a unique outcome is spurious or ground-breaking. 1f
this limitation is true for ChatGPT and other lang
chatbots under development, then it is possible that re
upon Al for this purpose will reduce the frequency of future
disruptive scientific breakthroughs. This is concerning since a
2023 article has already concluded that the frequency of such
disruptive scientific breakthroughs is on a negative trajectory.'”
Scientific research is becoming less disruptive—think more
cookie cutter and less CRISPR.

W STRENGTHS OF THE ChatGPT LANGUAGE BOT
An Al-driven language bot can

(i) help to break mental log jams when writing, or when
struggling to write those first words. Having some text to start
with can enable a writer to overcome an activation barrier to

hitps//doi.org/10.1021/acsnanc. 301 544
ACS Nano XXXX, XXX, XXX XXX
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https://www.nature.com/nature-

portfolio/editorial-policies/ai

NATURE szl

EDITORIAL | 24 January 20

Tools such as ChatGPT threaten
transparent science; here are our
ground rules for their use

acknowledge their legitimate uses and lay down clear guidelines to avoid abuse.

Download PDF ¢

Related Articles

[...]researchers using LLM tools should

Asesearchers dive into the brave new world of advanced Al chatbots, publishers need s s o1 111 =411 this use in the methods or

acknowledgements sections. If a paper does
not include these sections, the introduction

or another appropriate section can be used

to document the use of the LLM.

The Al writing on the wall

‘Armsrace with automation’s
L o
professors fret about Al-generated \ .
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https://www.nature.com/nature-portfolio/editorial-policies/ai

Journal of Academic Ethics
https://doi.org/10.1007/510805-024-09581-0

®

Check for
updates

When using Artificial Intelligence Tools in Scientific
Publications Authors should include the Prompts
and the Generated Text as Part of the Submission

Graham Kendall'%3

Accepted: 28 October 2024
©The Author(s), under exclusive licence to Springer Nature B.V. 2024

Abstract

Most, if not all, journals require the use of Large Language Models (LLMs), such as Chat-
GPT, to be acknowledged. This article argues that current guidelines do not go far enough
as the use of an LLM may be acknowledged but the reviewers, and future readers, do not
know which parts of the article were generated with Al (Artificial Intelligence) assistance
and how that text was subsequently edited. It’s possible that an entire article could be gen-
erated with Al and, as long, as the authors acknowledge that an LLM was used then they
are meeting the journal’s guidelines. In this opinion article current publisher guidelines
are examined, followed by a brief case study which highlights some of the issues that the
scholarly community faces. Proposed changes to the guidelines are presented which say
that LLM prompts, and the generated text, should be provided to the reviewers, and to
future readers, so that they can see which parts of the article were generated and what edits
were made to that text.
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Artificial Intelligence Applications for Social Science Research

*Using artificial intelligence in academic writing and research:

An essential productivity tool
https://sdaia.gov.sa/ar/MediaCenter/KnowledgeCenter/Researc

|
hLibrary/Al-Productivity Tools.pdf
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https://drive.google.com/file/d/1bABatQ64OnCqLiUCyZUbC3rJ3BvupJPQ/view
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