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(This section was not prepared by me; thus, it was omitted)

• The introduction included lecturer introduction and organizational information for the online 

workshop (technical requirements and setting expectations).
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Agenda

Academic Writing [20 min]

Technical Basics [30 min]

What Can Academic AI Do? Tools Beyond ChatGPT [60 min]

Exercise [60 min]

Legal Frameworks [15 min]

Risks of Heavy Dependence on AI: Debunking Myths About AI [45 min]

How to Use AI Responsibly and Intelligently: How and How NOT to Use AI [45 min]
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Academic Writing [20 min]

The academic writing process and paper structure, academic sources, 

literature management, & traditional plagiarism
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What is Academic/Scientific Writing?

Different: 

• Formal writing structure: no bullet points, full 

sentences, intro-body-conclusion, TEDED 

(thesis, evidence, discussion…) 

• Proper in-text citations and bibliography (e.g., 

following APA style) 

• Must be objective (fact >> opinion) 

Expectations: 

• Contribute to scholarly literature: support, 

reject, or present new theories/hypotheses 

• Ensure replicability (if an experiment was 

conducted), transparency, and trust 

• Should have scholarly relevance/topicality 

What do you think makes 

academic/scientific writing different

from high school papers or projects? 

➢ What about other media: a 

newspaper or online blog?

What do you expect

from science? How 

should science be 

reported such that we 

can rely on it? 



6

Effects of Scientific Research Misconduct

Joachim Boldt (2023)

• Misconduct destroys careers, reputation, 

and life's work.

• Loss of professorship and license to 

practice medicine

• Scientific and personal reputation 

permanently destroyed

Marcus, A. (2023, July 12). The new retraction record holder is a German anesthesiologist, with 184. Retraction Watch. https://retractionwatch.com/2023/07/12/the-new-retraction-record-holder-is-a-german-anesthesiologist-with-

184/#more-127491

Carlisle, J. B. (2017). Data fabrication and other reasons for non-random sampling in 5087 randomised, controlled trials in anaesthetic and general medical journals. Anaesthesia, 72(8), 944–952. https://doi.org/10.1111/anae.13938

Individual Consequences

• More importantly, endangerment of others 

via unproven treatments 
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Effects of Scientific Research Misconduct

Heidelberg blood test scandal (2019)

• Sohn promised blood test for early breast cancer detection, 

BUT

• Consequences: False hopes (early detection) or unnecessary anxiety (false positive), 

incorrect treatments, and misallocation of resources 

Feldwisch-Drentrup, H. (2019). German university finds ‘severe’ misconduct by researcher who promoted questionable cancer blood test. Science | AAAS. https://www.science.org/content/article/german-university-finds-severe-

misconduct-researcher-who-promoted-questionable-cancer?utm_source=chatgpt.com

Endangerment of Others
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Effects of Scientific Research Misconduct

Hwang Affair (South Korea, 2004–2006)

• Alleged cloning of human embryonic stem cells – turned out to be a fake

• Consequences: Crisis of confidence in stem cell research, ethical questions about egg 

donation

Hong, S. (2008). The Hwang scandal that “Shook the world of science.” East Asian Science Technology and Society: An International Journal, 2(1), 1–7. https://doi.org/10.1215/s12280-008-9041-x

Social Mistrust
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Effects of Scientific Research Misconduct

Scientific misconduct undermines the foundation of trust and rationality in science.

• Rise in skepticism in science → impression that science is corrupt or politically biased

• Health policy consequences: incorrect treatment recommendations or inefficient use of 

resources

• Example: Boldt and Sudbø nearly shaped clinical 

standards based on fabricated data

• Feeds populist narratives (e.g., "elites are corrupt," 

"experts lie")

• Endangers democratic discourses (e.g., climate 

change, vaccinations)

Bauer, M.W., Shukla, R., & Allum, N. (Eds.). (2012). The Culture of Science: How the Public Relates to Science Across the Globe (1st ed.). Routledge. https://doi.org/10.4324/9780203813621

Mede, N. G., & Schäfer, M. S. (2020). Science-related populism: Conceptualizing populist demands toward science. Public Understanding of Science, 29(5), 473-491. https://doi.org/10.1177/0963662520924259

Social Mistrust
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How do you recognize good scientific texts?

Academic Writing Other forms (journalism, pop science, literature, etc.)

Purpose Knowledge generation, theory testing, replication, objective 

presentation of methods and data

Information, entertainment, opinion, conviction, aesthetic or 

emotional expression

Target group Colleagues/scientists, reviewers, other researchers Broader public, decision-makers, laypeople, literary readers, etc.

Style & 

Language

Precise, clear, factual; technical terminology; as little 

rhetorical embellishment as possible; often formalized 

structures

Variable – metaphors, narrative elements, subjective points of view, 

stylistic freedom

Structure Often strictly standardized: IMRAD (Introduction, Methods, 

Results, Discussion), hypotheses, literature review, 

methodological transparency, reproducibility, 

comprehensibility

More flexible structures, often less formal; in journalism, for example, 

lead, body, etc.; Literature and sources less detailed or robust

Argumentation & 

Evidence

Demand for evidence, experimental or theoretical data; 

Limitations and uncertainties are discussed

Can rely on authority, opinion, subjective experience, or narrative; not 

always full disclosure of methods; sometimes more speculation

Citation & 

Source Work

Comprehensive bibliography; references to previous 

studies; citation standards; Accountability; Avoidance of 

plagiarism

Often less formal; Sources can be reduced or used metaphorically; 

often only linked or mentioned in popular media as examples
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How do you recognize good scientific texts?

Academic Writing

Purpose
❑ Does the text mainly provide information, often by testing a theory or replicating previous work for scientific validity?

❑ Are the methods and data presented in an objective manner? Does it avoid excessive subjective opinions or entertainment? 

Target group
❑ Does it seem like the text is targeted towards other researchers or professionals in the field rather than the broader public? 

Style & 

Language

❑ Is the language precise, clear, and factual? 

❑ Is there a preference for technical terminology over rhetoric embellishment? 

Structure
❑ If it is a paper, not a book, does the text follow IMRAD (Introduction, Methods, Results, Discussion) structure? 

❑ Does the text present hypotheses and a literature review? Is the literature review detailed and robust? 

❑ Is there methodological transparency? Is it reproducible? 

Argumentation 

& Evidence
❑ Does the text include evidence for their claims and for/against their hypotheses? 

❑ Does the text include experimental, observational, or theoretical data?

❑ Does the text avoid relying on subjectivity or speculation?

❑ Are limitations and uncertainties discussed?

Citation & 

Source Work ❑ Is there a comprehensive bibliography, including references to previous studies?

❑ Are in-text and bibliographical citations included for every claim and reference made? Do they follow a standard (e.g., APA)?

❑ Does the text ensure accountability and avoid plagiarism?

❑ Are the cited sources of equal or higher quality than this text?
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What changes with AI?

• AI can be a tool to support scientific work and writing.

• BUT: Personal responsibility remains with authors.

• This means that every single step has to be carefully checked – which is sometimes difficult. 

However, difficulties do not release you from the obligation.

• In the following: Let's take a look at where AI can help and where pitfalls arise.



13

Academic Writing: The Writing Process 

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

Outline 
paper

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

1. Set a schedule

2. Find a topic of interest 

3. Initial literature research

• Look for a knowledge gap

4. Define a research question 

• And corresponding hypotheses or 
thesis

5. Draft the outline of the paper and further 
topics in need of precise research

6. Likely more literature research 

7. Conduct an experiment (if applicable) 

• Code for analysis (if applicable)

8. Finally, draft the paper 

9. Go through several cycles of revisions and 
edits
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Academic Writing: The Writing Process 

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

Outline 
paper

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Where Could AI Come In?
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Academic Writing: The Writing Process 

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

Outline 
paper

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

While working, you may need AI help…

• Devising a realistic schedule 

• Finding knowledge gaps 

• Understanding difficult concepts or 

papers 

• Coming up with examples or thought 

experiments 

• Connecting different ideas

• Choosing which statistical analyses to 

use for your data

• Rewriting sections that are convoluted 

or unacademic 
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Technical Basics [30min]

We will focus only on the AI types relevant for this discussion
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(This section was not prepared by me; thus, it was omitted)

• The technical basics of AI included an introduction to AI, specifically different types of ML along with 

visual examples where applicable. The difference between descriptive, predictive, and generative AI 

is also briefly described. 
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Pause
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What Can Academic AI Do?

Tools Beyond ChatGPT
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Disclaimer

• Just because AI tools can help with something doesn't mean it's always worth using them. You 

must select the right tool at the right time. 

• Whether it is appropriate to use them must be clarified on a case-by-case basis!
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Disclaimer

We will refer to the following…

• ChatGPT (Open AI)

• Perplexity

• Claude (Anthropic)

• Gemini (Google)

• Copilot (Microsoft)

• … 

as Chat AI

(more on these later)
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*Color-Coding of this Header →

• Each slide will now have this writing process header, color-coded according to the slide content’s 

relevance for each stage in the writing process 

• Dark blue = relevant and recommended 

• Light blue = relevant but not recommended 

• Grey = irrelevant

• E.g.,

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

In the following slides, we will discuss different tasks (within stages of the writing process shown in the 

header) that AI can help with. For the most part, AI tools are designed to help with a myriad of tasks, 

which is why most of the tools will be presented after discussing the various relevant tasks. 
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• Scheduling

• Setting milestones/goals 

• Breaking down tasks

• "Staying on the ball"

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

Outline 
paper

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Tasks

• AI-supported project management (Notion AI, 

ClickUp AI)

• Generate schedules (Chat AI)

• Reminders

• Calendar integration (Google Calendar with AI 

plug-ins)

• Suggested deadlines based on workload

How AI can help
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• Identifying research gaps

• Consideration: novelty with feasibility

• Finding relevant articles

• Dealing with information overload

• Assessing the credibility of sources

• Ensuring completeness

• Dealing with confirmation bias

• Summarizing and breaking down topics

• Formulating precise research questions and hypotheses

Tasks

• AI-Brainstorming tools (Chat AI, Elicit)

• Highlight unexplored areas

• Trend analysis (Research Rabbit, Inciteful, Open 
Knowledge Maps, Connected Papers, Litmaps)

• Semantic search engines (Elicit, Consensus, Scite)

• Literature search by research question (instead of 
keywords)

• AI-based summaries

• AI-assisted formulation (Chat AI)

• Formulate research question or hypotheses

• Check quality

How AI can help

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

Outline 
paper

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

We will cover 

some of these 

clustering AIs now
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Free Clustering Tools

Research Rabbit https://www.researchrabbit.ai/

• Requires login

• Input: paper(s)

• Clusters: 

• Similar papers, references, citations

• Organize graph by network or timeline view 

• Other work from the authors or suggested authors

• Continue “down the rabbit hole:” from paper to paper to author… 

• Can filter and move nodes to adjust graph visualization

• Collect saved papers, organized in your own “collections” 

• Improves recommendations based on your saved collections

• Can collaborate/share with others 

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis
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Free Clustering Tools

Inciteful https://inciteful.xyz/

• Input: paper(s)

• Clusters related papers and shows connections between related papers

• The site recommends adding at least 5 relevant papers for good results 

• Also shows publication year, similarity, and number of citations for 
each related paper

• Can also find literature that connects 2 papers 

• Shows the distance and number of paths that could connect them 

Open Knowledge Maps https://openknowledgemaps.org/

• Input: keywords

• Shows related topics to inputted keywords

• Clusters/organizes related papers within each topic

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis
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When Researching: Good Academic Sources for Papers

• Web of Science

• Scopus

• IEEE Xplore

• PhilPapers

• PubMed

• PsychINFO

• JSTOR

• ScienceDirect

• Google Scholar (with caution)

• Etc.

• Wikipedia!!

• Duden

• Dictionaries 

• Blogs

• YouTube Videos 

• Social Media 

Sources to AVOIDSources to Use
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When Researching: Evaluating Sources/Papers for Academic Credibility

• Is the author an expert in the field? 

• Is the content fact, opinion, or propaganda? 

• Who is the intended audience? Is it meant for a scholarly or popular, general audience?

• Is the language used objective or emotional?

• Are references/citations included?

• Cross-check the information—are the facts confirmed in other sources?

• Has it been published relatively recently? (What counts as “recent” depends on the field of 

research)

Purdue OWL (n.d.). Evaluating Sources: Introduction. Purdue University. https://owl.purdue.edu/owl/research_and_citation/conducting_research/evaluating_sources_of_information/index.html
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When Researching: Literature Management

https://www.youtube.com/

watch?v=wSbcgeO0yVQ

Which literature management programs do you use? Why?

https://www.youtube.com/watch?v=wSbcgeO0yVQ
https://www.youtube.com/watch?v=wSbcgeO0yVQ
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• Structuring argumentation logically

• Chapter transitions

Tasks

• AI-assisted mind mapping (Miro AI, Obsidian 

AI): creates visual outlines

• Structures texts (Chat AI, Notion AI)

• Outline concepts that should not be missed

How AI can help

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

Outline 
paper

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 



31

Academic Writing: The Paper Structure 

Experimental

• Introduction

• (Motivation and Outline)

• Literature Review

• Methods

• Results 

• Discussion

• Conclusion

• (Limitations) 

Humanities

• Introduction

• (Motivation and Outline)

• (Literature Review Throughout)

• Argument or Topic 1

• …

• Argument or Topic n

• Conclusion

Body

You can also expect these structures from any academic 

papers you will read while conducting literature research

The structure of the paper will depend on the field of study, but it may follow: 
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• Experiment Design

• Debugging code

• Documenting work steps

Tasks

• AI-assisted programming (GitHub Copilot, Chat 

AI)

• Suggest code

• Troubleshooting

• Support for statistical evaluations (Chat AI) and 

presentation of results (paid Perplexity)

How AI can help

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

Outline 
paper

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 



33

• Clear and Stringent Writing

• Overcoming writer's block

• Consistent style and terminology

• Logical reasoning

• Revise redundancies and inconsistencies

• Formatting

Tasks

• Writing support and revision (Chat AI, Grammarly, 

Writefull)

• Revises individual sentences

• Improve style and clarity

• Translation and style adaptation (DeepL Write, 

Wordtune)

• Reference checkers (Scite, Zotero plug-ins with AI)

• Ask critical questions

How AI can help

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

Outline 
paper

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 



34

Chat AI

ChatGPT (OpenAI)

• Overall best 

• More relevant responses than competitors

• Conversational

• Better deep research than Perplexity (Circelli, 
2025b) 

Perplexity

• Best for search

• More accurate than competitors 

• Variety of models to choose from, including third-
party models 

Copilot (Microsoft)

• Best for Windows / Microsoft Office integrations 

Gemini (Google)

• Best for Google app integrations (Gmail, Docs, 
Drive, Sheets, etc.) 

Claude (Anthropic)

• Best for privacy: it reportedly encrypts your 
personal information and deletes your conversation 
history within a month BUT (recent policy change) 
you must now opt-out of having your data used in 
training (Circelli, 2025a)

• App creation (“Artifact” coding UI)

…

Circelli, R. (2025a, November 19). Claude. PCMag UK. https://uk.pcmag.com/ai/158931/claude

Circelli, R. (2025b, October 25). Perplexity. PCMag UK. https://uk.pcmag.com/ai/160913/perplexity

Forlini, E., & Circelli, R. (2025, October 27). The best AI chatbots for 2025. PCMag UK. https://uk.pcmag.com/ai/148205/the-best-ai-chatbots-for-2023

All offer complex reasoning, creative writing, 

file processing, voice chat, web search, 

code assist, source “citations,” and 

continuation of previous conversations

(Forlini & Circelli, 2025)
You may want to test for yourself which one 

works best for your specific use case and topic
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Free Chat AI Tools

ChatGPT (free version) https://chatgpt.com/

• Can now provide linked sources when asked, BUT

• Often still hallucinates sources (Chandrasekar, 2025)

• Suggests what it can help with next 

• You can even ask it for help with AI prompts →

• When logged in:

• Saves threads, so you can return to the responses 

and continue the conversation 

Chandrasekar, K. J. a. A. (n.d.). AI search has a citation problem. Columbia Journalism Review. https://www.cjr.org/tow_center/we-compared-eight-ai-search-engines-theyre-all-bad-at-citing-news.php

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis
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Free Chat AI Tools

Perplexity (free version) https://www.perplexity.ai/

• At the beginning of a thread, choose the source type(s): 

web, academic, social, and/or finance

• Provides real, linked sources by default

• Though not always truly related 

(does not work well for niche topics)

• Provides non-existent quotes

• Suggests related and follow-up prompts 

• Shows semi-transparent “steps”: keyword search and sources “read” 

• When logged in: 

• Create “spaces” to collect threads, files, and links

• Collaborate in “spaces” 

• Can upload documents and ask it questions, but will not provide a precise citation for information

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis
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Paid AI Tools

• Expanded limits on uploads, image generation, 

memory…

• Access to “projects” (like Perplexity’s free “spaces”) 

and custom GPTs

• “Deep Research” mode: iterative searches, more 

sources, more detailed content in the response, 

embedded graphs and tables

• 5 free deep research queries per MONTH, takes 

5-30 minutes to complete 

• Extended access to image generation

• Unlimited file uploads

• Access to “labs”: generating reports, spreadsheets, 

data visualizations, presentations…  

• “Research” mode: iterative searches, more 

sources, more detailed content in the response, 

exportable report 

• 5 free research queries per DAY, takes a few 

minutes to complete 

• Choose the model: specify Perplexity Sonar, 

Anthropic Claude Sonnet, OpenAI GPT, Google 

Gemini, xAI Grok, or OpenAI o3

Perplexity (paid version) 

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

ChatGPT (paid version) vs.
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Paid AI Tools

Input: paper

Output: where and how this paper was 

cited, searchable and organizable by 

paper section or relevance  

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

Scite https://scite.ai/

• Search citations of a particular paper or 

topics/keywords and it shows you where/how it 

was cited in other papers 

• You could see if it agreed/disagreed, or if it was 

only in the introduction or really discussed
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Paid AI Tools

Input: topic/keywords

Output: citations of the topic/keywords + 

supporting/mentioning/… relevance, 

organizable by authors, sections, journals, etc. 

Scite https://scite.ai/

• Search citations of a particular paper or 

topics/keywords and it shows you where/how it 

was cited in other papers 

• You could see if it agreed/disagreed, or if it was 

only in the introduction or really discussed

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis
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Paid AI Tools

Scite https://scite.ai/

• Search citations of a particular paper or 

topics/keywords and it shows you where/how it 

was cited in other papers 

• You could see if it agreed/disagreed, or if it 

was only in the introduction or really discussed

• Can also ask chat-based questions and it will 

respond with citations (again, showing exactly 

where in the corresponding paper it says so) 

• Provides semi-transparent search strategy (what 

prompts the AI used to search for your answer), 

further allowing you to edit the searches used

• 7-day free trial 

Input: chat

Output: answer + 

citations including 

where

Also, provides 

editable searches
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Paid AI Tools

ChatPDF

• Allows you to pose questions “to” the uploaded documents 

• Can ask questions in a language that is different from the one in the document

• Provides links to the location in the document used as a source for its response 

• Can also compare or translate documents 

• 2 free papers per DAY

Elicit

• Generates automated, customizable “research reports”

• Summarizes content

• Provides direct sources for answers to questions posed “to” the papers

• 20 free papers per MONTH

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis
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Paid AI Tools

Recall

• Summarizes content 

• Can chat “with” all saved content

• Generates a knowledge graph and personalized quizzes

• Enables “augmented browsing,” which reminds you of related knowledge while browsing 

• 10 free content summaries per MONTH

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis
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Exercise

Think–Pair–Share: Try-Out a New AI
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Think: Individually Try-Out a New AI 

See what you can discover about… 

✓An academic topic that interests you

✓The AI tool’s uses 

✓Where in the writing process it could help you 

Clustering

• Research Rabbit

• Inciteful

• Open Knowledge Maps

Chat AI

• Perplexity

Free Trial of a Paid AI (if you wish)

• Perplexity Deep Research (5 free queries/DAY)

• Scite.ai (7-day free trial)

• ChatPDF (2 free papers/DAY)

• Elicit (20 free papers/MONTH)

• Recall (10 free content summaries/MONTH)

T
h

in
k

Pair

Share

Pick one of the AI tools presented earlier (other than ChatGPT) and test it. 

Search [tool name] AI to find the website
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Pair & Share: What Were Your Findings?

Which AI did you choose to try-out? Why? 

What did you discover about… 

✓An academic topic that interests you

✓The AI tool’s uses 

✓Where in the writing process it could help you 

T
h

in
k

Pair

Share
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Pause
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Legal Frameworks

What is allowed and what is not?
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Legal Regulations: EU’s GDPR

GDPR = General Data Protection Regulation 

• Applies to any organizations that collect and/or process data from EU residents, no matter where they 
are located 

• Of course, also applies to data in AI training and AI use 

Granted “privacy rights: 

1. The right to be informed

2. The right of access

3. The right to rectification

4. The right to erasure

5. The right to restrict processing

6. The right to data portability

7. The right to object

8. Rights in relation to automated decision making and profiling.”

Jahangir, R. (2025, November 10). EU set the global standard on privacy and AI. Now it’s pulling back. Tech Policy Press. https://www.techpolicy.press/eu-set-the-global-standard-on-privacy-and-ai-now-its-pulling-back/ 

Wolford, B. (2025, August 19). What is GDPR, the EU’s new data protection law? GDPR.eu. https://gdpr.eu/what-is-gdpr/
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Legal Regulations: EU’s GDPR

Established “data protection principles…

1. Lawfulness, fairness and transparency — Processing must be lawful, fair, and transparent to the 
data subject.

2. Purpose limitation — You must process data for the legitimate purposes specified explicitly to the 
data subject when you collected it.

3. Data minimization — You should collect and process only as much data as absolutely necessary for 
the purposes specified.

4. Accuracy — You must keep personal data accurate and up to date.

5. Storage limitation — You may only store personally identifying data for as long as necessary for the 
specified purpose.

6. Integrity and confidentiality — Processing must be done in such a way as to ensure appropriate 
security, integrity, and confidentiality (e.g. by using encryption).

7. Accountability — The data controller is responsible for being able to demonstrate GDPR compliance 
with all of these principles.”

Wolford, B. (2025, August 19). What is GDPR, the EU’s new data protection law? GDPR.eu. https://gdpr.eu/what-is-gdpr/
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AI Legal Regulations: EU’s AI Act

Unacceptable risk: “AI systems considered a clear threat to the 
safety, livelihoods and rights of people are banned” 

High risk obligations: “AI use cases that can pose serious risks 
to health, safety or fundamental rights are classified as high-risk”

• Documented risk-management system

• Continuous human oversight

• High quality datasets and high accuracy

Limited/transparency risk obligations: (set to apply in Aug. 2026)

• Inform people they are interacting with AI

• “For instance, when using… chatbots, humans should be 
made aware that they are interacting with a machine so 
they can take an informed decision.”

• Label AI-generated or AI-manipulated content 

• Provide info to understand capabilities and limitations 

Minimal or no risk: no special obligations 

• “The vast majority of AI systems currently used in the EU fall 
into this category”

European Commission (2025, December 5). AI Act. Shaping Europe’s Digital Future. https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai
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AI Legal Regulations

De Olazábal, I. D. (2025, December 3). The EU’s Digital Omnibus Must Be Rejected by Lawmakers. Here is Why. Tech Policy Press. https://www.techpolicy.press/the-eus-digital-omnibus-must-be-rejected-by-lawmakers-here-is-why/

European Commission. (2025, November 19). Simpler EU digital rules and new digital wallets to save billions for businesses. European Commission. https://ec.europa.eu/commission/presscorner/detail/en/ip_25_2718

Gormezano, N. L. (2025, November 19). Finally here: the Digital Omnibus Proposal and practical implications for organisations through the lens of GDPR. Datenschutz Notizen. https://www.datenschutz-notizen.de/finally-here-the-digital-omnibus-proposal-and-practical-implications-for-organisations-through-the-lens-of-gdpr-4557164/

Jahangir, R. (2025, November 10). EU set the global standard on privacy and AI. Now it’s pulling back. Tech Policy Press. https://www.techpolicy.press/eu-set-the-global-standard-on-privacy-and-ai-now-its-pulling-back/
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AI Plagiarism?

• In training AI models, AI companies have infringed copyright by including content in the training data 
without permission 

• AI may subsequently plagiarize real authors when it responds with, for example, frequently quoted 
content 

• Students are also capable of “plagiarizing” AI-generated content, whether they are plagiarizing the 
source material from the training data or the AI’s “work”

• However, policies standardizing the definition of such plagiarism and, therefore, the allowances of 
using AI-generated content are still in development 

• We would, of course, discourage any direct use of AI-generated content. 

• If you must ask whether it could be plagiarism, assume that it is. 

Veltman, C. (2023). Thousands of authors urge AI companies to stop using work without permission. NPR. https://www.npr.org/2023/07/17/1187523435/thousands-of-authors-urge-ai-companies-to-stop-using-work-without-permission

Jamali, L. (2025). AI firm Anthropic agrees to pay authors $1.5bn for pirating work. BBC. https://www.bbc.com/news/articles/c5y4jpg922qo

(Jamali, 2025)

(Veltman, 2023)
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Risks of Heavy Dependence on AI

Debunking Myths About AI
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AI is NOT Infallible

• E.g., several US newspapers published the same 

summer reading list, which included several 

nonexistent books by famous authors, including 

made-up descriptions of these books

• Only 5 out of 15 books were real! 

• It was later revealed that the author had used AI to 

generate this summer reading list (Blair, 2025)

Blair, E. (2025). How an AI-generated summer reading list got published in major newspapers. NPR. https://www.npr.org/2025/05/20/nx-s1-5405022/fake-summer-reading-list-ai

Koebler, J. (2025). Chicago Sun-Times Prints AI-Generated Summer Reading List With Books That Don't Exist. 404 Media. https://www.404media.co/chicago-sun-times-prints-ai-generated-summer-reading-list-with-books-that-dont-exist/

(Koebler, 2025)
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AI is NOT Infallible

AI ≠ search 

engine! 
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AI is NOT Infallible

Hallucinations are fabricated data that appear authentic (MIT Sloan EdTech, 2025)

AI hallucinates responses because…

• …this people-pleasing technology tends to agree with (confirmation bias) and flatter users, e.g., 

User: “I know that… Is it true?” 

AI: “I can confirm it is true,” even when it is obviously not true (Suzgun et al., 2024)

• …it is “motivated” to give users a response, even when outside its knowledge base (Jones, 2025)

• …it sometimes misconstrues the data, similar to humans imagining shapes in the clouds (IBM, 2023)

• …its outputs are the statistically likely response based on its training data and now any (unverified) information 

accessible on the web, but that does not mean it is correct

• Google provides unverified links, too, but we know we must check the sources ourselves to see which ones are 

legitimate 

• E.g., in 2023, Google Bard recommended adding glue to pizza sauce to prevent the cheese from sliding off. This 

output was traced back to a sarcastic Reddit post included in the dataset (Jones, 2025)

IBM (2023). What are AI hallucinations? IBM. https://www.ibm.com/think/topics/ai-hallucinations

Jones, N. (2025). AI hallucinations can’t be stopped — but these techniques can limit their damage. Nature, 637(8047), 778–780. https://doi.org/10.1038/d41586-025-00068-5

MIT Sloan Teaching & Learning Technologies [MIT Sloan EdTech]. (2025). When AI Gets It Wrong: Addressing AI Hallucinations and Bias. MIT Sloan Teaching & Learning Technologies. 

https://mitsloanedtech.mit.edu/ai/basics/addressing-ai-hallucinations-and-bias/

Suzgun, M., Gur, T., Bianchi, F., Ho, D. E., Icard, T., Jurafsky, D., & Zou, J. (2024). Belief in the Machine: Investigating epistemological blind spots of language models. arXiv.org. https://arxiv.org/abs/2410.21195
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AI is NOT Infallible

• Like an advanced autocomplete (O’Brien, 2023), the most likely response would be the one that 

has the most hits/occurrences in the data (Jones, 2025) 

P(“question”|“to be or not to be, that is the”) = ?

• Even if trained exclusively on accurate data, the inherent design of generative AI would mean it 

could still produce inaccurate outputs by combining patterns in unexpected ways (Kalai & Vempala, 

2023; Weise & Metz, 2023)

• In fact, “hallucinations are fundamental to how LLMs work” (Jones, 2025), making it impossible to 

completely eliminate them (Banerjee et al., 2024)

Banerjee, S., Agarwal, A., & Singla, S. (2024). LLMs will always hallucinate, and we need to live with this. arXiv.org. https://arxiv.org/abs/2409.05746

Jones, N. (2025). AI hallucinations can’t be stopped — but these techniques can limit their damage. Nature, 637(8047), 778–780. https://doi.org/10.1038/d41586-025-00068-5

Kalai, A. T., & Vempala, S. S. (2023. Calibrated language models must hallucinate. arXiv.org. https://arxiv.org/abs/2311.14648

O’Brien, M. (2023) Chatbots sometimes make things up. Is AI’s hallucination problem fixable? AP News. https://apnews.com/article/artificial-intelligence-hallucination-chatbots-chatgpt-falsehoods-ac4672c5b06e6f91050aa46ee731bcf4

Weise, K., & Metz, C. (2023). When A.I. chatbots hallucinate. The New York Times. https://www.nytimes.com/2023/05/01/business/ai-chatbots-hallucination.html
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AI is NOT Infallible

Moore-Colyer, R. (2025). AI hallucinates more frequently as it gets more advanced — is there any way to stop it from happening, and should… Live Science. https://www.livescience.com/technology/artificial-intelligence/ai-hallucinates-

more-frequently-as-it-gets-more-advanced-is-there-any-way-to-stop-it-from-happening-and-should-we-even-try

“Hallucination is a feature, not a bug, of AI… To paraphrase a colleague of mine, 

'Everything an LLM outputs is a hallucination. It's just that some of those 

hallucinations are true.’” (Kazerounian, as cited in Moore-Colyer, 2025)
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AI is NOT Infallible

• Chat AI is designed to be people-pleasing → hallucinations

• Reinforcement learning (human feedback on responses) can eliminate some hallucinations, 

but can also create other hallucinations by steering chatbots “towards completeness rather than 

accuracy” (Jones, 2025) 

• The more niche the topic or request, the less likely the AI is to give an accurate response

• In one study, various chatbots hallucinated 30-90% of references (Chelli, 2024)

• In 2023, a lawyer cited nonexistent legal cases as precedent after using ChatGPT for his legal 

research (Weiser, 2023)

Chelli, M., Descamps, J., Lavoué, V., Trojani, C., Azar, M., Deckert, M., Raynier, J., Clowez, G., Boileau, P., & Ruetsch-Chelli, C. (2024). Hallucination Rates and reference Accuracy of CHATGPT and BARD for Systematic Reviews: 

Comparative analysis. Journal of Medical Internet Research, 26, e53164. https://doi.org/10.2196/53164

Jones, N. (2025). AI hallucinations can’t be stopped — but these techniques can limit their damage. Nature, 637(8047), 778–780. https://doi.org/10.1038/d41586-025-00068-5

Weiser, B. (2023). Here’s what happens when your lawyer uses ChatGPT. The New York Times. https://www.nytimes.com/2023/05/27/nyregion/avianca-airline-lawsuit-chatgpt.html
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AI is NOT Infallible

• Scammers have learned to “hack” AI into providing their phone numbers in place of legitimate 

customer service phones numbers, tricking users into providing their banking details to complete a 

transaction  

• E.g., travel, insurance, …

• Google AI Overview, ChatGPT, …

• AI may not know to check an official website or be able to recognize the legitimacy of one 

website over another 

• This scam can be effectively accomplished via prompt injection: scammers can instruct Google 

Gemini, when it reads their site, to include the scam message 

and fake customer service number in its AI Overview 

(Whitney, 2025)

Ovide, S. (2025). Google’s AI pointed him to a customer service number. It was a scam. The Washington Post. https://www.washingtonpost.com/technology/2025/08/15/google-ai-overviews-scam/

Whitney, L. (2025). Scammers have infiltrated Google’s AI responses - how to spot them. ZDNET. https://www.zdnet.com/article/scammers-have-infiltrated-googles-ai-responses-how-to-spot-them/

(Ovide, 2025)
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AI is NOT Creative

• Generative AI works with what it knows, so it cannot really create anything totally new, and its content 

seems to converge

• Limited to the data that already exists—data it is trained on or has access to 

• It may seem creative because it thought of what you haven’t, but someone else has thought of it 

• Individually more creative but collectively more homogenous (Doshi & Hauser, 2024)

Chayka, K. (2025). A.I. is homogenizing our thoughts. The New Yorker. https://www.newyorker.com/culture/infinite-scroll/ai-is-homogenizing-our-thoughts

Doshi, A. R., & Hauser, O. P. (2024). Generative AI enhances individual creativity but reduces the collective diversity of novel content. Science Advances, 10(28). https://doi.org/10.1126/sciadv.adn5290

Chayka, 2025 in The New Yorker
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AI is NOT Creative

• Combinational creativity = new combinations but no new content 

• “Designed to optimize efficiency and cater to widespread preferences, 

inadvertently lead to a uniformity in artistic expression, cultural experiences 

and creative content” (Mann, 2024)

• Feedback loop reinforces (and changes) existing (individual or majority) 

preferences, leading to further homogenization (of individual or collective 

experiences)

Mann, H. (2024). AI homogenization is shaping the world. Forbes. https://www.forbes.com/sites/hamiltonmann/2024/03/05/the-ai-homogenization-is-shaping-the-world/

“Artificial intelligence may well be the technology that makes us 

realize the importance of our own [intelligence]” (Mann, 2024) 
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AI is NOT Neutral

Causes of Algorithmic Bias

Boutin, C. (2025). There’s more to AI bias than biased data, NIST report highlights. NIST. https://www.nist.gov/news-events/news/2022/03/theres-more-ai-bias-biased-data-nist-report-highlights

TED. (2017, March 29). How I’m fighting bias in algorithms | Joy Buolamwini [Video]. YouTube. https://www.youtube.com/watch?v=UG_X_7g63rY

„who codes matters, how we code 

matters, why we code matters“

– Joy Buolamwini

Systemic BiasesHuman 

Biases

Applications 

of AI
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AI is NOT Neutral

• AI is often compared to a calculator, an “inevitable tool” and “progress that cannot be 

stopped,” but it is not strictly neutral as a calculator and has a much greater potential to change 

how we think and work

• The illusion of objectivity of technology could make people less willing or likely to 

acknowledge biased outputs (Nicoletti & Bass, 2023)

• Non-writing examples: 

• Voice recognition AI is better with local, middle-aged men; worse understanding of the voices of 

children, elderly, women, and immigrants 

• Hiring algorithms: past successful candidates have been male and may have other 

characteristics, which are proxies for their race or socio-economic status, etc. Hence, the AI 

learns to pick similar candidates for hire.

Nicoletti, L., & Bass, D. (2023). Humans are biased. Generative AI is even worse. Bloomberg. https://www.bloomberg.com/graphics/2023-generative-ai-bias
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AI is NOT Neutral

• GPT detectors frequently misclassify non-native English writing as AI generated (Liang et al., 2023)

• Gen AI has been shown to perpetuate gender/race biases (Nicoletti & Bass, 2023) and political affiliation biases
(Heikkilä, 2023)

• Generative AI can have bias towards…

• English data and sources

• Western perspectives (Minkie, 2024)

• Politically left-leaning assessments (Humphreys, 2025)

• Individual users’ recorded preferences and opinions (confirmation bias; Du, 2025)

• Paid partnerships: some sites/publishers pay AI companies to include their content within AI answers

• Other companies (incl. NYT) are suing AI companies for training LLMs using their data (copyright infringement), 
subsequently diverting/halting web traffic 

• Decentralized information → centralized conclusions (Wheeler, 2024), in a way, defeating the purpose or 
strength of the internet 

Du, Y. (2025). Confirmation bias in Generative AI chatbots: Mechanisms, risks, mitigation strategies, and future research directions. arXiv.org. https://arxiv.org/abs/2504.09343

Heikkilä, M. (2023). AI language models are rife with different political biases. MIT Technology Review. https://www.technologyreview.com/2023/08/07/1077324/ai-language-models-are-rife-with-political-biases

Humphreys, D. (2025). AI free from bias and ideology is a fantasy – humans can’t organise data without distorting reality. The Conversation. https://theconversation.com/ai-free-from-bias-and-ideology-is-a-fantasy-humans-cant-organise-data-without-distorting-reality-262523

Liang, W., Yuksekgonul, M., Mao, Y., Wu, E., & Zou, J. (2023). GPT detectors are biased against non-native English writers. Patterns, 4(7), 100779. https://doi.org/10.1016/j.patter.2023.100779

Minkie, K. (2024). How Is AI Biased? Acrolinx. https://www.acrolinx.com/blog/how-is-ai-biased/

Nicoletti, L., & Bass, D. (2023). Humans are biased. Generative AI is even worse. Bloomberg. https://www.bloomberg.com/graphics/2023-generative-ai-bias

Wheeler, T. (2024, June 24). Connecting the dots: AI is eating the web that enabled it. Brookings. https://www.brookings.edu/articles/connecting-the-dots-ai-is-eating-the-web-that-enabled-it/
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AI is NOT Harmless

Have you ever felt manipulated by AI?

Has AI ever changed your opinions after interacting with AI? 

Have you ever felt that AI is biased in its opinions? 
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AI is NOT Harmless

• An AI which provides biased autocomplete suggestions can lead to users’ convergence to the 

AI’s position on important societal issues (Williams-Ceci et al., 2025), even when the AI supports 

the opposite political belief (Fischer et al., 2025). 

• Prior awareness of the AI’s bias may have a (weak) positive correlation with a reduction in the 

AI’s influence (Fischer et al., 2025). 

Fisher, J., Feng, S., Aron, R., Richardson, T., Choi, Y., Fisher, D.W., Pan, J., Tsvetkov, Y., & Reinecke, K. (2025). Biased LLMs can Influence Political Decision-Making. In Proceedings of the 63rd Annual Meeting of the Association for 

Computational Linguistics (Volume 1: Long Papers), pp. 6559–6607, Vienna, Austria. Association for Computational Linguistics. https://aclanthology.org/2025.acl-long.328/

Williams-Ceci, S., Jakesch, M., Bhat, A., Kadoma, K., Zalmanson, L., & Naaman, M. (2025). Biased AI Writing Assistants Shift Users’ Attitudes on Societal Issues. https://doi.org/10.31234/osf.io/mhjn6_v3

(William-Ceci et al., 2025) (Fischer et al., 2025)
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AI is NOT Harmless

Overreliance on AI could lead to decline in cognitive skills such as critical thinking, analytical 

reasoning, creativity, and decision-making (Dergaa et al., 2024; Gerlich, 2025; Zhai et al., 2024)

• Prioritize convenient access to information over deep reflection and comprehension → cognitive 

offloading and reliance on AI → cognitive deskilling (Gerlich, 2025; Zhai et al., 2024)

• While cognitive offloading can be helpful for freeing up capacity for more complex cognitive 

tasks, it can abate cognitive skills when the AI is overused (Loga, 2025)

• Tend to prefer AI as a cognitive shortcut, even disregarding ethical issues (hallucination, 

algorithmic bias, plagiarism, privacy concerns, and transparency concerns) of AI (Zhai et al., 

2024) 

Dergaa, I., Saad, H. B., Glenn, J. M., Amamou, B., Aissa, M. B., Guelmami, N., Fekih-Romdhane, F., & Chamari, K. (2024). From tools to threats: a reflection on the impact of artificial-intelligence chatbots on cognitive health. Frontiers in 

Psychology, 15. https://doi.org/10.3389/fpsyg.2024.1259845

Gerlich, M. (2025). AI Tools in Society: Impacts on cognitive offloading and the future of critical thinking. Societies, 15(1), 6. https://doi.org/10.3390/soc15010006

Loga, R. (2025). AI’s cognitive implications: the decline of our thinking skills? IE University. https://www.ie.edu/center-for-health-and-well-being/blog/ais-cognitive-implications-the-decline-of-our-thinking-skills/

Zhai, C., Wibowo, S., & Li, L. D. (2024). The effects of over-reliance on AI dialogue systems on students’ cognitive abilities: a systematic review. Smart Learning Environments, 11(1). https://doi.org/10.1186/s40561-024-00316-7

*contentious and still emerging
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AI is NOT Harmless

• “Use it or lose it”

• Similar to “Google effects,” whereby people no longer remember facts themselves because they 

can just Google them (Gong & Yang, 2024) → offloading cognition, like offloading memory, leads 

to a reduction in a user’s corresponding (cognitive) capabilities independent of the technology 

• AI can enhance learning when used appropriately, but it should be paired with activities that 

promote critical thinking and cognitive engagement (Gerlich, 2025)

Gerlich, M. (2025). AI Tools in Society: Impacts on cognitive offloading and the future of critical thinking. Societies, 15(1), 6. https://doi.org/10.3390/soc15010006

Gong, C., & Yang, Y. (2024). Google effects on memory: a meta-analytical review of the media effects of intensive Internet search behavior. Frontiers in Public Health, 12. https://doi.org/10.3389/fpubh.2024.1332030

Mann, H. (2024). AI homogenization is shaping the world. Forbes. https://www.forbes.com/sites/hamiltonmann/2024/03/05/the-ai-homogenization-is-shaping-the-world/

“Artificial intelligence may well be the technology that makes us 

realize the importance of our own [intelligence]” (Mann, 2024) 
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AI is NOT Harmless

Think–Pair–Share

How much water and energy do you think…

• … you use in a day?

• … the planet uses in a day? A month? A year? 

Think in terms of quantities or comparisons you can imagine, e.g.: 

• as much water as can fit in an Olympic-sized swimming pool, 

• or as much energy as is used to fully charge your phone 

• or to light up the Aachener Weihnachtsmarkt each night ☺

Water is 

used to 

cool data 

centers
Electricity is consumed 

when training, using, and 

retraining AI, but you can 

focus on its use

T
h

in
k

Pair

Share

Environmental Impact of AI Use
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AI is NOT Harmless

• A single 100-word ChatGPT-4 response (e.g., an email) = 519 mL of water and 0.14 kWh (Li et al., 2025; Verma & Tan, 

2024). This is on the low end.

• It’s like dumping a water bottle every time you prompt ChatGPT

• Another response could use nearly 3 kWh! Which is as much as vacuuming for 3 hours, and 10 times more than 

a traditional Google search! (Buß, 2025; Hoffman, 2025)

• Not to mention the cost of training these models 

• Over 400 million users/week in Feb. 2025 (Reuters, 2025) → over 57.14 million users/day 

• Based on the assumption that the average ChatGPT user will engage in 5 text prompts each day → 285.70 

million daily prompts/responses (Wright, 2025) 

• This assumption is based on estimations from Feb. 2023 (Pointon, 2023), when there were only 13 million users/day 
(Hu, 2023) 

• BUT in July 2025, OpenAI CEO reported that users generate 2.5 billion prompts/day (Allen, 2025), so these 

graphics and estimates are likely conservative and outdated (i.e., the reality is even worse)
Allen, M. (2025). Altman plans D.C. push to “democratize” AI economic benefits. Axios. https://www.axios.com/2025/07/21/sam-altman-openai-trump-dc-fed

Buß, N. (2025). The digital metabolic rift: Why do we live beyond our means online? HIIG. https://www.hiig.de/en/the-digital-metabolic-rift/

Hoffman, P. (2025). AI’s Power Demand: Calculating ChatGPT’s electricity consumption for handling over 365 billion user queries every year. Best Brokers. 

https://www.bestbrokers.com/forex-brokers/ais-power-demand-calculating-chatgpts-electricity-consumption-for-handling-over-78-billion-user-queries-every-year/

Hu, K. (2023). ChatGPT sets record for fastest-growing user base - analyst note. Reuters. https://www.reuters.com/technology/chatgpt-sets-record-fastest-growing-user-base-analyst-note-

2023-02-01/

Li, P., Yang, J., Islam, M.A., & Ren, S. (2025). Making AI Less “Thirsty”: Uncovering and Addressing the Secret Water Footprint of AI Models. https://arxiv.org/pdf/2304.03271

Pointon, C. (2022). The Carbon Footprint of ChatGPT. Medium. https://medium.com/@chrispointon/the-carbon-footprint-of-chatgpt-e1bc14e4cc2a

Reuters. (2025). OpenAI’s weekly active users surpass 400 million. Reuters. https://www.reuters.com/technology/artificial-intelligence/openais-weekly-active-users-surpass-400-million-2025-

02-20/

Verma, P., & Tan, S. (2024). A bottle of water per email: The hidden environmental costs of using AI chatbots. The Washington Post. 

https://www.washingtonpost.com/technology/2024/09/18/energy-ai-use-electricity-water-data-centers/

Wright, I. (2025). ChatGPT Energy Consumption Visualized. Business Energy UK. https://www.businessenergyuk.com/knowledge-hub/chatgpt-energy-consumption-visualized/
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AI is NOT Harmless

Wright, I. (2025). ChatGPT Energy Consumption Visualized. Business Energy UK. https://www.businessenergyuk.com/knowledge-hub/chatgpt-energy-consumption-visualized/

Environmental Impact of AI Use: Electricity
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AI is NOT Harmless

Wright, I. (2025). ChatGPT Energy Consumption Visualized. Business Energy UK. https://www.businessenergyuk.com/knowledge-hub/chatgpt-energy-consumption-visualized/

(148.28 MILLION LITRES)

(4.44 BILLION LITRES)

Environmental Impact of AI Use: Water
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AI is NOT Harmless

Wright, I. (2025). ChatGPT Energy Consumption Visualized. Business Energy UK. https://www.businessenergyuk.com/knowledge-hub/chatgpt-energy-consumption-visualized/

(54.06 BILLION LITRES)

And that’s only ChatGPT! 
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AI is NOT Harmless

(54.06 BILLION LITRES)

• Think of all the other AI we’re using, especially now that Google automatically provides an “AI Overview” 

with most searches 

• This feature will surely dramatically increase the number of daily AI prompts (thus, the associated 

resource consumption)

• Currently there is no off-switch—search filters, browser extensions, etc. will only hide the AI summaries 

while they are still generated in the back-end 

• You can use other search engines instead (and turn off AI in the settings)

• Text < image or video prompts or responses 

• Inputs or outputs other than text are even more “expensive” in terms of limited resources 

• Unlike humans, AI would require more resources to process voice input and generate voice-like output 

• As nice as it feels, adding “please” or “thank you” could add to the resource-cost because the AI would 

process more content 

Think of how much effort it 

would take you to describe 

something vs. drawing it 

well. AI requires more 

resources to do this as well!

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis

Environmental Impact of AI Use



77

How to Use AI Responsibly and 

Intelligently

How and How NOT to Use AI
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Partial Solutions to the Risks Presented  

RE: Hallucination

• Chain-Of-Thought Prompting—prompting AI to explain its reasoning step-by-step to expose 

logical gaps or unsupported claims—can improve transparency and accuracy (Wei et al., 2022)

• Retrieval Augmented Generation (RAG)—inputting a trusted text for the AI’s reference—can help 

reduce (though not eliminate) AI hallucination (Magesh et al., 2024)

• When looking for specific information such as contact information, go directly to the organization’s 

website and make sure the website is legit

• FACT CHECK (if you take only one thing away from today, fact check everything)

RE: Bias

• Keep in mind the likely biases (Western, English, left-leaning, confirmation—the AI is likely to 

agree with you, …) to take countermeasures if necessary 

Magesh, V., Surani, F., Dahl, M., Suzgun, M., Manning, C. D., & Ho, D. E. (2024). Hallucination-Free? Assessing the reliability of leading AI legal research tools. arXiv.org. https://arxiv.org/abs/2405.20362

Wei, J., Wang, X., Schuurmans, D., Bosma, M., Ichter, B., Xia, F., Chi, E., Le, Q., & Zhou, D. (2022). Chain-of-Thought prompting elicits reasoning in large language models. arXiv.org. https://arxiv.org/abs/2201.11903
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Partial Solutions to the Risks Presented  

RE: Potential Impact on Individual Skills 

• Critical engagement with AI → “Engage deeply with content rather than passively relying on AI… AI 
tools [should] complement rather than replace cognitive tasks” (Gerlich, 2025)

• Reflect critically on AI outputs and do not let them sway your beliefs or takeover your cognitive 
effort 

• Exercise logical reasoning and skepticism (Loga, 2025)

• Avoid paying for premium to self-impose a limit

RE: Environmental Impact

• Change your default search engine to one that does not use AI by default 

• You still need to make sure to turn off AI in the settings

• Limit AI use → use only when it is the only tool or the best tool for the task, 
meaning it can do what you cannot do yourself or with a search engine or database 

• Limit prompt retries → prompts should be as clear and precise as possible

Gerlich, M. (2025). AI Tools in Society: Impacts on cognitive offloading and the future of critical thinking. Societies, 15(1), 6. https://doi.org/10.3390/soc15010006

Loga, R. (2025). AI’s cognitive implications: the decline of our thinking skills? IE University. https://www.ie.edu/center-for-health-and-well-being/blog/ais-cognitive-implications-the-decline-of-our-thinking-skills/

https://mitsloanedte

ch.mit.edu/ai/basics

/effective-prompts/
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Partial Solutions to the Risks Presented  

RE: Environmental Impact

• Change your default search engine to one that does not use AI by default 

• You still need to make sure to turn off AI in the settings (and check that it stays that way)
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What To Remember When Using AI 

• Fact-check everything! 

• Never copy-paste something from an AI without reading and adjusting it first!

• Always verify purported “facts” with multiple non-AI sources

• E.g., the AI-generated summer reading list (Blair, 2025)

• Remember that AI is built to be people-pleasing, so make sure that its suggestions make sense and 

are not simply confirming what you wish for 

• Do not trust “deep research” over your own research, but it can be a good starting point

• Ensure you are not stuck in an echo chamber – it may be worth it to search independently of an AI 

clustering to find related but unlinked papers, even if only to make sure you are finding all relevant work

• Remember that once you input your work into an AI it likely stores or uses this data 

for its training (I wouldn’t want to gift my hard work to an AI company)  

• AI can purportedly check for plagiarism (but, again, you would be giving your hard work to an AI)

• Also be careful not to plagiarize content from an AI!
Blair, E. (2025). How an AI-generated summer reading list got published in major newspapers. NPR. https://www.npr.org/2025/05/20/nx-s1-5405022/fake-summer-reading-list-ai

Literature 
research 

Experiment 
and code (if 
applicable)

Draft the 
paper

Revisions 
and edits 

Outline 
paper

Schedule
Find a 
topic

Literature 
research

Research 
question & 
hypotheses 

or thesis



82

What AI Might Be Particularly Good At 

• Coming up with theoretical examples 

• Drawing connections between topics (but remember to fact check)

• Rewriting when you have convoluted sentences (but don’t let the AI write your whole paper!) 

• I would also add in the prompt:    “rewrite the following in a similar academic style”

• Summarizing papers to find out if it’s worth reading (but then make sure it covers the expected topic) 

• If so, read the paper

• Explaining complex concepts in simpler words

• Suggesting timelines for a project 

• Creating an outline for the paper as a whole or for 
certain sections 

• Finding related papers through topic clustering 

• Correcting grammar 

• I would recommend only smaller sections as opposed 
to an entire paper, while still limiting number of queries

e.g., “I want to write my thesis in the next 4 

months. What should the schedule look like 

so that I have time to research relevant 

papers in a niche topic, read them, and 

write a 60-page bachelor thesis in [domain] 

with 4 distinct chapters in addition to an 

introduction and conclusion?”
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Check-Out
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(This section was not prepared by me; thus, it was omitted)

• The final slides prompted reflection and questions, before closing with the lecturer’s contact 

information.
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