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To Clarify: | have experience teaching with Large Language Models — like
MS CoPilot and ChatGPT (also known as “text-based GenAl”); | will not
attempt to cover all forms of Al used in education.

Category LLMs for Writing (This Talk) Other Al in Education (Not Covered)

What It Is Al that helps with writing, Al that helps with math, coding,
summarizing, and revising text grading, simulations, etc.

Examples ChatGPT, Microsoft Copilot (in Word)  MATLAB, GitHub Copilot, Wolfram

Alpha, Labster, Turnitin

Used In Writing, reading, history, philosophy  Math, science, engineering,

computer science

This Talk Covers Yes X No

(This table was generated after a lengthy argument with MS 365 CoPilot)



My thinking about LLMs in the writing classroom
has changed over the |last two years.

 Last time | spoke with this audience, | encouraged you to “run toward the
fire” and try exercises with LLMs for writing.

e | still believe our students will enter a job market that expects them to use
Al to achieve efficiencies.

* | fully understand that some students now use GenAl to achieve many
useful efficiencies in their own education.

* But | am worried about overuse/abuse of GenAl by students who are still
developing critical thinking skills.



My agenda today is . . .

To consider (in more depth) the negative impacts
LLMSs can have on student learning and human society

To provide suggestions for writing pedagogy that uses
LLMs strategically — but in limited ways

To end by circling back to the ethical implications of
our current LLMs




Researchers at the MIT Al Risk Repository are now tracking the many
risks of Al —their “incident report” section is fascinating.
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MIT Al Risk Repository - Domain Taxonomy of Al risks provides this overview and then
detailed discussion of each section at https://airisk.mit.edu.

Domain / Subdomain Domain / Subdomain

1 Discrimination & Toxicity 9  Human-Computer Interaction

1.1 Unfair discrimination and misrepresentation

1.2 Exposure to toxic content :
5.1 Overreliance and unsafe use

1.3 Unequal performance across groups 5.2 Loss of human agency and autonomy

2 Privacy & Security 6 Socioeconomic & Environmental Harms

2.1 Compromise of privacy by obtaining, leaking or correctly 6.1 Power centralization and unfair distribution of benefits
inferring sensitive information 6.2 Increased inequality and decline in employment quality

6.3 Economic and cultural devaluation of human effort
6.4 Competitive dynamics
6.5 Governance failure

2.2 Al system security vulnerabilities and attacks

3 Misinformation

3.1 False or misleading information 6.6 Environmental harm
3.2 Pollution of information ecosystem and loss of consensus 7 Al system safety, failures, and limitations
reality 7.1 Al pursuing its own goals in conflict with human goals or values
4 Malicious actors & Misuse 7.2 Al possessing dangerous capabilities
4.1 Disinformation, surveillance, and influence at scale 7.3 Lack of capability or robustness

7.4 Lack of transparency or interpretability

7.5 Al welfare and rights
4.3 Fraud, scams, and targeted manipulation 7.6 Multi-agent risks —

4.2 Cyberattacks, weapon development or use, and mass harm



https://airisk.mit.edu/

The MIT study provides FAR more detail that should have us concerned
about over-reliance on Al/LLMs in educaton- these are just excerpts.

5.2 Loss of human Delegating by humans of key decisions to Al systems, or Al systems that make decisions that diminish human

agency and control and autonomy. Both can potentially lead to humans feeling disempowered, losing the ability to shape a
autonomy fulfilling life trajectory, or becoming cognitively enfeebled.

7.1 Al pursuing its own Al systems that act in conflict with ethical standards or human goals or values, especially the goals of designers

goals in conflict with Or users. These misaligned behaviors may be introduced by humans during design and development, such as
human goals or through reward hacking and goal misgeneralisation, and may result in Al using dangerous capabilities such as

values manipulation, deception, or situational awareness to seek power, self-proliferate, or achieve other goals.



Students may find LLMs useful - but also somewhat addictive --
because the machines can alleviate the struggle of thinking and
writing . . .

But isn't some of that struggle useful in training us in deeper ways of
knowing?



A June 2025 study from MIT titled “Your Brain on ChatGPT" studied brain
connectivity and recall after three different groups were tasked with writing
essays.

Participants were randomly assigned across the three following groups, balanced with respect
to age and gender:

e LLM Group (Group 1): Participants in this group were restricted to using OpenAl's
GPT-40 as their sole resource of information for the essay writing task. No other
browsers or other apps were allowed;

e Search Engine Group (Group 2): Participants in this group could use any website to
help them with their essay writing task, but ChatGPT or any other LLM was explicitly
prohibited; all participants used Google as a browser of choice. Google search and other
search engines had "-ai" added on any queries, so no Al enhanced answers were used
by the Search Engine group.

e Brain-only Group (Group 3): Participants in this group were forbidden from using both
LLM and any online websites for consultation.

(Kosmyna,et al, 2025)



They conclude that LLMs hinder cognitive processing,
retention, and authentic engagement with written material.

“Al tools, while valuable for supporting performance, may
unintentionally hinder deep cognitive processing, retention, and
authentic engagement with written material. If users heavily rely
on Al tools, they may achieve superficial fluency but fail to
internalize the knowledge or feel a sense of ownership over it.”

(Kosmyna,et al, 2025)



NEWS 25 June 2025

Does using ChatGPT change your -

brain activity? Study sparks debate

Scientists warn against reading too much into the small experiment getting lots of buzz.

By Nicola Jones

While the Kosmyna study generally shows more brain connectivity in the
participants who were writing without any Al use, it also shows switching to
an LLM for help writing an essay after previously composing it without any
online tools boosted brain connectivity. “This suggests it could be important
to think about when Al tools are introduced to learners to enhance their
experience, Kosmyna says. “The timing might be important.”

(Jones, 2025)



Blayne Haggart (2023), in “Why it is a mistake to compare calculators to ChatGPT,” worries
that trust issues will compel us to go back to in-class writing.

The sad reality is that, if these for-profit companies are allowed to continue on their
current trajectory, it will get increasingly more difficult to trust student work produced
anywhere but in the classroom or under constant digital surveillance.

Even sadder, and much less widely acknowledged, is the hard reality that we do not
currently possess a technology for teaching students how to think and research, or for
creating knowledge, that can hold a candle to the written essay. Exams offer a solid check
on a student’s knowledge and understanding, but it is in the process of writing and
research — of trying to understand a reading rather than just accepting a machine-driven
summary output — that creates both understanding and the capacity to create your own

knowledge. People may hate the essay for any number of reasons, but there is currently no
Plan B.



A recent Chronicle of Higher Education article views Al’s impact on
students much more optimistically.

“Al has completely changed how I approach learning, it's helped me study more efficiently, stay
organized, and access explanations or resources that would normally cost a lot of money or time,”
wrote Kahlil J. Davis, who is studying fine arts at the University of Texas at Austin. “When a task feels
overwhelming, like I'm trying to figure out where to start or how to structure something, Al can

lower that barrier and help me build momentum to just work without all the struggle.”

In other words, the tools are filling a gap that students feel in what their professors are providing.

(McMurtrie, 2025)



McMurtrie explains that for some students, turning to an Al for
answers, rather than interacting with a teacher and peers, is more
efficient and less anxiety-producing.

Academics studying students’ use of Al have seen this shift in how students learn and what it reveals
about what they think of school. They often come to class less prepared, believing they can get by on
Al summaries. Instead of turning to a classmate or asking the professor when they have a question,
they may plug it into ChatGPT. Seeking out a professor during office hours — an intimidating
prospect for many students — becomes less necessary if they can turn to Al. And studying for tests and
exams may mean marshalling material from various sources — lecture notes, Al summaries, slides —

and uploading them to create a study plan.

But what does that mean for their resilience in the future?



Is it safe to use ChatGPT for your task?
Aleksandr Tiulkanov | January 19, 2023

Start

Does it
NO. matter if the output YES

‘ is true?

Do you have
Safe to use YES expertise to verify
ChatGPT that the output is
accurate?

NO
re you able
and willing to take
YES full responsibility (legal,
goral, etc.) for misseg
jnaccuracies?,
I

Possible to use
ChatGPT*

* but be sure to verify

each output word and

eeeeeeeee for accuracy
and common sense

Ben Jacobsen, one of our
PhD students in Computer
Science, sent me this
decision tree by
AlexandrTiulkanov — and
I’'m struck by the first
question: Does it matter if
the output is true? If YES,
then it asks — “Do you have
the expertise to verify that
the output is accurate?”



Students should be SHOWN how unreliable
the LLM responses can be.

If students don’t do other research, they might assume the LLM has
covered everything relevant, when it hasn’t

Some students who lack confidence in their ideas or writing might
defer to the LLM, suffering a kind of “authority bias”

We may need critical thinking skills more than ever, because of the
illusion of thoroughness that LLMs offer.



Pt. 2 ... where | admit that we're damned if we do and
damned if we don't.



How are we working with and around LLMs at UW-
Madison?

| know engineering faculty members who frequently critique the
CoPilot answers to questions — later in those courses, students
are assigned to use it and provide a written critique of its
responses.

| also know people who have gone back to asking students to write
in class, and some are using handwriting-to-text apps like Evernote
to transcribe the writing so it is easier to grade.

| have shifted more of my class toward in-class discussion and
plresentations, but students still do research, think, and write in my
class.



| have used both ChatGPT and MS CoPilot (our UW-
sanctioned LLM) in multiple ways with our 3rd-and 4th-

yvear engineering students.

 Students first freewrite about their proposed topic, bringing in as
many details as they can muster to describe the engineering problem

they want to address.

* AFTER they have written what they know, | might suggest that they
ask CoPilot:
* Are there other needs for this work that | may have missed?
 What other implications of this project should | be exploring?
* Am | missing some important social or historical context?



Consider using ChatGPT strategically to help with
brainstorming and focusing ideas for a research project.

1. Ask ChatGPT to identify significant engineering problems in pre-chosen topic areas (Could be
based on topics taken from the NAE’s Grand Challenges in Engineering website; could be simple
words like infrastructure, energy, climate change, transportation, etc)

2. Choose one of the broad problems generated by ChatGPT as a starting point

3. Try asking a succession of questions of ChatGPT -- Who, Why, What, When, Where, and How

4. Use this querying method to arrive at a focused research question: use your keywords to look for
more research to expand your knowledge using databases like Scopus, Academic Search, Applied
Science and Technology, and Web of Science


http://www.engineeringchallenges.org/challenges.aspx

1. ChatGPT identifies
multiple engineering
challenges posed by

climate change:

. Developing renewable energy sources: One of the biggest challenges in addressing

climate change is reducing our dependence on fossil fuels. This requires developing
and implementing renewable energy sources like solar, wind, hydro, and geothermal
power on a large scale.

Creating energy-efficient buildings: Buildings are a significant contributor to
greenhouse gas emissions, and reducing their energy consumption through design,
construction, and retrofitting is a crucial challenge for engineers.

Developing carbon capture and storage technology: Carbon capture and storage
(CCS) technology involves capturing CO2 emissions from industrial processes and
storing them underground. The development of efficient and cost-effective CCS
technology is critical to reducing emissions from industries like power generation and
manufacturing.

Improving transportation efficiency: Transportation is another significant source of
greenhouse gas emissions, and engineers must find ways to reduce emissions from
vehicles, such as developing electric and hydrogen fuel cell technology, improving fuel

efficiency, and promoting public transportation.

. Adapting to sea level rise and extreme weather events: Climate change is already

causing sea levels to rise and increasing the frequency and severity of extreme
weather events. Engineers must find ways to adapt infrastructure and buildings to
these changes to prevent dthere wesancenrordenerating g lrespanseroperty.

[ g WPy [ I . N g [ e -~ 4 P I U
= Regenerate response



From ChatGPT: Engineering — broad problem on climate
change: Adapting to sea level rise and extreme weather
events: Climate change is already causing sea levels to rise

and increasing the frequency and severity of extreme Students make

weather events. Engineers must find ways to adapt choices about the
infrastructure and buildings to these changes to prevent tOpiC based on their
damage and proteg¥people and property. own engineering
1. Incorporating climate-responsive design: | nte reStS’ b Ut S h ou | d
2. Implementing green roofs and walls as k WhO What wh en
How might engineers adapt 3. Using sustainable building materials 4 4 4
buildings to be more resilient to 4.  Improving energy efficiency hO\/V, and Why
climate change? / 5. Incorporating flood-resistant design .
corporating seismic-resistant design CI ue St 1ONS.

_ , ) , | | apologize for not including any suggestions for
Why did you not include anyfuggestlons for making buildings making buildings more resistant to hurricanes in my
more resistant to hurricanes? |s that not a climate-change-induced previous response. Yes, hurricanes are also a

problem? What are some strategies for making large residential climate-change-induced problem, and making

skyscrapers more resilient in high winds? \ buildings more resilient to hurricanes is an important Note th at LLMs
consideration for engineers. t t
Where in the US - in terms of cities - might it be most helpful Stlrategl\?\f?r:gitjsc::’;ant design sometimes are Not as
to improve the robustness of building envelopes to mitigate ' = ’ 1
negative impacts from high winds/hurricanes? % gggzgtel;5#&';:}'3%:3:}3;:'5 (much more) compre h ENsive as
\ they pretend to be.

What are the most common engineering materials and strategies used in New Orleans to ensure that big
commercial and residential buildings (of taller than five stories) have a robust building envelope to protect
against high winds/hurricanes? A



Who (among engineering firms) and what buildings are being retrofitted in New Orleans to
create a more robust building envelope to withstand high hurricane winds?

There are several engineering firms and buildings that are being retrofitted in New Orleans
to create a more robust building envelope to withstand high hurricane winds. Some

examples include:

1. Entergy headquarters building: The Entergy headquarters building in New Orleans is
undergoing a retrofit to improve its resilience to extreme weather events, including
hurricanes. The retrofit includes strengthening the building envelope and installing new
hurricane-resistant windows.

2. New Orleans City Hall: The New Orleans City Hall is also undergoing a retrofit to
improve its resilience to hurricanes and high winds. The retrofit includes installing new
windows and doors, as well as strengthening the building envelope to prevent water
infiltration during hurricanes.

3. The Jung Hotel: The Jung Hott ‘going a retrofit to improve its

> Regenerate response

LLMs can
provide search
terms that will
help us go into
Scopus, Web of
Science, and
Academic
Search to dig
deeper.



Through a lengthy query — several questions and follow-up questions —
we arrive at a (more focused)research question for a junior-level
research project in Civil Engineering:

Research question: To build more robust building envelopes, several large
commercial buildings in New Orleans are currently undergoing retrofitting
for hurricane-resistant windows, but which current or emerging window
treatment is optimal?

This research project proposes to evaluate three different methods for
improving the durability of windows in hurricane-prone cities. The three
possible methods to be evaluated include laminated glass with multi-layered
of polyvinyl-butyryl, impact-resistant “hurricane film,” and reinforced frames.
This project will apply evaluative criteria like impact resistance, wind
resistance, transparency/clarity, R-value, cost, longevity, and maintenance to
determine which method or combination of methods is optimal for
retrofitting large commercial buildings.



Nate Jung shared this exercise, and it works well to
help students find flaws in organization and
support for their drafts.

Instructions
Step 1. Prompt Al to assess first draft as follows:

You will review my document as an expert editor and create a reverse outline of my work to
assess its argumentation and structure. First, locate the main thesis of the document and repeat it
at the very top of your response. Then, create two columns below the main thesis. In the left
column, write the main idea for each paragraph. In right column, state how the main idea of each

paragraph supports the main thesis. Repeat for all paragraphs and then note any areas for
improvement.



We use LLM exercises for sentences that are not clear: ask CoPilot to
improve the grammar and style by providing FOUR possible rewrites.

* Sometimes CoPilot’s four responses reveal ambiguities in the
message worth discussing!

* Sometimes CoPilot helps students see how they might put more
emphasis on a value or idea they have buried or ignored

e But again — CoPilot might rewrite the sentence emphasizing its own
mysterious values, and the student must consider the choices
carefully



My policy is to require students to provide either a detailed footnote or an
Acknowledgement on any assignment where they have used a text-generating
LLM to make minor improvements, and not to simply cut and paste any text from
an LLM.

Example footnote from a student paper:

“In writing this paper | relied on ChatGPT during the idea generation phase (after | had already
written out several of my own ideas) to determine whether | had missed an important perspective
or line of research on this emerging technology. It did provide me with some ideas for further
research that | ended U|i) researching, but | uItimateI?/ etermined not to include those ideas in the
focus of my project. Still, the work with ChatGPT helped me think more carefully about what |
wanted to include and why, so it was helpful in this topic-focusing aspect of my project.

Beyond that | have used ChatGPT to provide suggestions that would improve the unity and top-
down organization of three technical, choppy paragraphs that just didn’t seem to “flow” —and |
found ChatGPT very good at suggesting places where | could improve transitions. I've also run
several isolated sentences through to consider different options that would improve my grammar
and concision. At this point, any mistakes made in this document are mine alone, whether they
have been introduced by the use of an LLM or not. | am solely responsible for the written work | am
%ubmittin ,and I’ve done my best to acknowledge all of the outside research and help where it has
een used.



| also work to create LLM-proof writing
assignments, where | can.

* Ask them to write a persuasive argument for a specific audience: LLMs are
not yet great at understanding the needs of specific audiences.

* Localize it as much as possible: LLMs are not very helpful or specific for
local and current problems.

* Localize the assignment by requiring students to remember specific
contributions by their classmates to a discussion that was held in class.

* Localize the assignment by requiring students to talk to two other peers
about their project and write up a summary of what their peers suggested
for the project, along with their response.



We spent a lot of time in my program debating whether we consider
the use of a text-generating LLM to be a form of plagiarism.

We've concluded that it occupies a weird middle ground: neither a direct
copy of another person’s work, nor a completely original text generator. But
it isn’t the original work of the student author, either.



Even ChatGPT notes that its use might constitute a
form of plagiarism:

“To avoid plagiarism when using ChatGPT or any other Al language
model, it's essential to give proper credit or acknowledgment to the
source of the generated content. If you're using ChatGPT to get ideas or
information, make sure to use the content as a reference and then
write the final piece in your own words, giving credit to the sources
that influenced your writing.”

The challenge here is — what to do about the students who ignore this
advice and come to overuse ChatGPT?



For what it is worth, | see the real power of LLMs
in quickly identifying problems in my own writing -
- and automating mindless work.

We ought to have a frank talk about the perils of using it to grade student writing,
though.

There is an egregious story this spring out of Northeastern University — a prof put
ChatGPT off limits, then very obviously used it to create lesson material. . .

Students expect and deserve more individualized feedback and a genuine response —
and | would say they need feedback that isn’t quite as sycophantic. The LLMs won’t
push students to do better critical thinking.



I’'m going to wrap up with a deeper concern, about the ethical
implications of overuse of these LLMs — not just the possible negative
impact on critical thinking.

Our current LLMs are known to amplify biases and anxieties -- and
sycophantically reinforce flawed ideas: that is ethically risky.

They Asked an A.I. Chatbot Questions. The Answers Sent Them Spiraling.

Generative A.l. chatbots are going down conspiratorial rabbit holes and endorsing wild, mystical belief systems. For some people,

conversations with the technology can deeply distort reality.

@ By Kashmir Hill



| have a few suggestions:

 Stay on top of this moving target, as there are great capabilities that LLMs
offer -- for us to improve our teaching and for students to enhance their
learning.

* Try to explain the risks of becoming overly dependent on the LLM —
because writing is a way of thinking, and we shouldn’t let the Al systems do
our thinking for us.

* Consider supporting some form of regulation of these Chatbots. These big
companies shouldn’t be allowed to train their systems on our children.
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essay writing task (arXiv preprint No. 2506.08872). arXiv. https://arxiv.org/pdf/2506.08872
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