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Introduction

Researchers led by MIT Media Lab have conducted the first comprehensive
study examining what happens to human brains when people use AI writing
assistants like ChatGPT. The study by Kosmyna et al. (2025) used advanced
brain monitoring technology to track 54 participants as they wrote essays
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using either AI tools, search engines, or no external help. The findings reveal
concerning changes in brain connectivity patterns and cognitive
performance that persist even after AI use stops.

This blog post breaks down the study’s key findings and explains what they
reveal about AI writing tool use.

The Experimental Setup

The authors designed a carefully controlled experiment to isolate the effects
of different writing tools on brain function and writing quality. They
recruited 54 participants aged 18 to 39 from five Boston-area universities and
divided them into three groups. The first group could only use ChatGPT-4o
for assistance. The second group could use any website or search engine but
no AI tools. The third group had to write essays using only their own
knowledge with no external help.

Each participant attended three sessions over four months, always staying in
the same group. During every session, they wore a 32-electrode EEG headset
that measured electrical brain activity at 500 samples per second. The
participants chose from philosophical essay topics taken from SAT tests and
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had exactly 20 minutes to write. Topics included questions about loyalty,
happiness, courage, and whether a perfect society is possible.

The fourth session introduced an important change. Participants were
reassigned to different groups. People who had used ChatGPT for three
sessions suddenly had to write without any tools. Meanwhile, some
participants who had written brain-only methods were given ChatGPT
access for the first time. This design allowed the team to observe both
adaptation to tools and what happens when familiar supports are removed.

Brain Connectivity Changes

The brain scans revealed differences in how participants’ brains functioned
depending on their writing tools. The researchers used a technique that
measures not just brain activity, but how strongly different brain regions
communicate with each other. They focused on four types of brain waves
that correspond to different thinking processes: delta waves for attention
and coordination, theta waves for working memory, alpha waves for creative
thinking, and beta waves for sustained focus.

Brain connectivity systematically decreased with the amount of external
support available. Participants writing without any tools showed the
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strongest and most widespread neural networks across all frequency bands.
Search engine users demonstrated intermediate connectivity levels, between
34 and 48 percent lower than brain-only writers. AI users exhibited the
weakest connectivity, with up to 55 percent less neural communication
compared to brain-only writers in frequencies associated with deep thinking
and internal monitoring.

The biggest differences appeared in the brain waves that support creative
thinking and working memory. Brain-only writers showed strong
connections from brain regions involved in understanding meaning to areas
responsible for decision-making and control. AI users had dramatically
weaker versions of these same connections, suggesting their brains worked
less hard during the kind of internal idea creation that characterizes creative
thinking. The pattern indicated that AI assistance was replacing neural
processes that would normally strengthen through practice.
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Memory and Ownership Problems

The brain connectivity differences translated into measurable problems with
memory and sense of ownership over written work. When authors asked
participants to quote something from the essay they had just finished
writing, the results were clear. 83 percent of AI users failed to provide any
correct quotation from their own work. In contrast, almost all participants in
the search engine and brain-only groups could easily quote their essays.
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This memory problem was not simply about forgetting details. Even when AI
users could remember general content, they struggled with precise recall
and often could not reproduce the exact language they had written. This
problem occurred consistently, suggesting that AI assistance was interfering
with the normal memory consolidation processes that occur during writing.
People who write using brain-only methods naturally encode their ideas and
language choices into long-term memory, but AI assistance appeared to
interfere with this encoding.

The ownership findings were equally notable. While brain-only writers
almost unanimously claimed full ownership of their essays, AI users
presented fragmented and conflicted senses of authorship. Many assigned
only partial credit to themselves, with responses ranging from 50–50
ownership to uncertainty about how much was truly their own thinking.
These responses were not just simple admissions about AI help, but showed
that people felt disconnected from their own thinking processes. The weaker
brain connections in areas responsible for self-monitoring and evaluation
showed that AI assistance was interfering with the self-awareness that
normally helps people understand and own their thoughts.

Language Homogenization
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The natural language processing analysis revealed that AI assistance creates
concerning uniformity in human expression. Essays written with AI help
showed less variation in word choice, sentence structure, and conceptual
approach compared to brain-only writing. When researchers created
mathematical maps of essay similarity, AI-assisted essays clustered tightly
together while brain-only essays spread across much more diverse
conceptual space.

The type of language used also differed systematically between groups. AI
users included far more specific references to people, places, dates, and
organizations — nearly three times more than brain-only writers. While this
might seem positive, these references often appeared to come from the AI’s
training data rather than thoughtful research. For example, AI-assisted
essays about art frequently mentioned specific artists like Matisse, while
essays about happiness focused on career achievement using phrases like
“choose career” and “person success.”

Search engine users showed different but also concerning patterns of
external influence. Their language choices were affected by search
optimization and commercial interests rather than the essay topics
themselves. When writing about philanthropy, search engine users focused
heavily on terms like “homeless” that had high advertising spending and
search volume, rather than exploring broader philosophical questions about
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moral obligation. This demonstrates how different tools channel thinking in
different directions, but both AI and search engines appeared to reduce the
authentic, personally-driven exploration that characterized brain-only
writing.

Lasting Effects

The fourth session revealed the most concerning evidence yet that AI use
leads to cognitive changes that persist beyond the immediate interaction.
When participants who had used AI for three prior sessions were asked to
write using brain-only methods, their brain patterns did not simply revert to
baseline. Instead, they showed weaker neural connectivity than those who
had consistently written without AI, especially in brain networks associated
with executive control and creative thinking.

These participants also showed specific behavioral changes from their AI
exposure. They repeatedly used exact phrases and word choices from their
previous AI-assisted essays. This demonstrated that they had absorbed the
AI’s specific writing patterns rather than developing their own style. The
dependency showed up even when they wrote without any AI assistance,
suggesting their writing habits had been permanently altered.
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The persistence of these effects implies that AI assistance may inhibit the
development of strong neural pathways that typically emerge through brain-
only practice. Just as muscles weaken when not exercised, the cognitive
systems tied to creativity and memory formation appeared to deteriorate
when AI was used as a substitute.

Human Teachers vs AI Judges

A side study examined how human teachers versus AI systems evaluate
essay quality. The team created an AI judge system and recruited
experienced English teachers to score the same essays on criteria like
uniqueness, vocabulary, grammar, organization, and content. The results
revealed a disconnect between human and AI evaluation of writing quality.

The AI judge consistently scored essays around 4 out of 5 across most
categories, showing little discrimination between different quality levels or
writing approaches. Human teachers, who had daily experience with AI-
generated student work, were much more critical and provided wider ranges
of scores. They could reliably identify AI-influenced essays through what
they described as “conventional structure and homogeneity” combined with
a lack of personal insight.
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The teachers saw AI-influenced essays as missing something essential —
they had generic ideas without personal perspective. These essays were
often longer and more technically refined than human-written work, but
they did not have the individual voice and engagement that teachers cared
about. So while AI can help with grammar and mechanics, it might actually
hurt the things that make writing worth reading.

What the Study Did not Test

The study provides important insights into how AI affects thinking, but the
team identified several key assumptions and variables they did not account
for that could affect how the results are interpreted.

The team treated essay writing as one task, though they recognized that
writing involves different stages — brainstorming, organizing, drafting, and
editing — each using different thinking processes. By measuring the entire
writing process as a single activity, they could not determine which specific
mental functions AI affects most. Does AI primarily impact idea generation?
Or does it mainly interfere with how people refine and edit their thoughts?

The study only tested ChatGPT, though the authors noted that different AI
systems have unique training data, response patterns, and interaction styles.
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The cognitive effects of using Claude, Gemini, or other AI tools might vary
significantly. They expected that as of June 2025, other commercially
available models would produce similar results, but this assumption was not
tested.

The researchers also recognized that their lab conditions did not reflect real-
world AI usage. Participants completed entire essays with AI assistance
under time constraints, but actual AI use is much more varied. Some writers
use AI just for brainstorming, others only for editing, and many combine AI
with traditional research methods. The lab setting could not capture these
detailed usage patterns that might change the cognitive effects.

The brain imaging had technical limitations the team identified. EEG
technology tracks electrical activity between brain regions but cannot access
deeper structures such as the hippocampus, which is essential for memory
formation. The authors noted that future work should use fMRI to examine
these deeper brain areas.

The researchers also highlighted a concern about AI-generated content
increasingly mixing into research datasets, making it harder to study pure
human writing. As AI assistance becomes more common, they noted that
collecting samples of human-authored text becomes increasingly difficult
for understanding baseline thinking patterns.
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These limitations do not undermine the findings, but the authors
emphasized they represent early work in understanding how AI tools alter
human thinking. The actual situation is probably more complex than what
any individual lab study can reveal.

Conclusion

This study demonstrates that AI writing tools like ChatGPT produce
measurable changes in brain function, memory processes, and independent
thinking abilities. While these tools provide clear immediate advantages for
productivity and writing quality, they also create concerning side effects:
reduced neural connectivity, disrupted memory formation, and diminished
cognitive ownership. The fact that these neurological changes persist after
users stop relying on AI indicates that early adoption of AI assistance could
have permanent consequences for thinking patterns and learning capacity.
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