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How the human
brain processes
language

How people
benefit from
learning
languages

How the brain
reacts when
using genAl to
learn

What this can
mean for our
teaching.



Benefits of Language Learning

Academic Achievements and Benefits

Communicative and intercultural competence
Positive attitude toward other languages/cultures
Enhanced creativity

Greater earning potential/employability

Aging and health/Positive aging

Cognitive abilities and benefits Thinking skills and learning
benefits

Valdez et al. 2004, Fox et. al. 2019



By the end of this session:

Why this session?

 Summarize key findings from brain
science related to language

* Adapt existing classroom
Values: curiosity & contribution practices for using (or not using) Al

* Reflect on how Al might support
our own language learning

Goal: connect research & teaching
Outcomes (see list)

But not: what teachers must do, must
teach




Writing — 5 minutes

Think about a lesson that you teach
Write down notes about it. _%
* What is the lesson about?
* What is its goals? :
* How do you start?
 What do the students do?

 What happens next?.... ~
e How does the lesson end?

This writing if for your eyes only. You will return to this lesson
Write it on paper or on your phone or other device. later in our seminar and answer

Write it in any language or mix of languages that is best for you. more questions about it.



Language as a Human Trait

Social and Cultural Communication

A system of communication that uses
conventional symbols to allow people to
express themselves as members of a
social group and participantsinits
culture.

Brain architecture
The structure of the human brain allows
language to happen.

Friedererici, 2017 Language in our brain: The origins of a uniquely human capacity.



How to stu dy the brain-anintroduction or review

Before 20" century, only after someone had died
physical structures like cells
combine with observations when alive

Early 20t century:
xrays, radiation scans early EEG

1980s neuroimaging
CAT, SPET, PET, MRI static pictures

fMRI

shows blood flow, movement _ . . o
shows which brain structures are active during different activities

EEG = electroencephalography

electric activity in the brain

electro electric — encephalo brain — graphy writing

Electrodes
glued to scalp

Cleveland
Clinic
©2023



Brain basics for language — an introduction or review

* Grey matter: lots of neurons, helps you think,
remember, and make decisions

* White matter: fewer neurons; fibers that carry
messages between different parts of your brain

* Different areas of the brain (parcellation)
* How many neurons in an area
* How many connections in an area

* Left brain dominant for language — but right
brain is also important (senses, movement)

* Very complicated, limited understanding

Friedererici, 2017 Language in our brain: The origins of a uniquely human capacity.



Writing — 5 minutes

Go back to your notes about your lesson.

What do you think is happening in your
students’ brains during the different
activities?

What kind of mental activities are they
doing? planning, remembering...

Cognitive
Abilities and
Benefits



Cognitive Abilities and Benefits

Executive functioning — A student decides to
write a paragraph in English. They plan which
vocabulary to use, remember the grammar rules
they need, and check their work at the end. This
coordinates multiple mental skills at once. -

Cognitive abilities and benefits

Executive functioning/

cognitive control
* Inhibitory control
* Working memory

Cognitive flexibility — A student switches from

reading a text in English to answering questions « Attentional control
about it in Estonian, then goes back to writing in + Coghnitive flexibility
English. Each switch requires mentally shifting Metalinguistic awareness

between the two language systems Cognitive development
Linguistic processing and
reasoning

Spatial reasoning
Valdez et al. 2004, Fox et. al. 2019; genAl helped with examples




Summary

* Research into the brain has expanded a lotin
recent years

* Language involves different parts of the brain,
both grey and white matter, both left and right
brains

* Alot of research on the benefits of language
learning are about cognitive abilities and benefits

* Research has shown a lot of benefits in cognition
in multilinguals

When we teach language, we are helping our
students access these benefits, both cognitive
and brain health.

What happens when genAl enters the picture?

By the end of this session:

Summarize key findings
from brain science related
to language




Writing
Go back to your notes about your lesson.
Put a star * in places where you ask (or

could ask) students to use an Al tool like
ChatGPT in the lesson.

\



“Your Brain on ChatGPT”

Kosmyna et al. 2025

* N=54, university students

* Completed 4 timed essay writing tasks
* Brain scanned during task

e Exitinterviews

* Essaysrated by human and Al




“YOLII' Brain On ChatGPT” Kosmyna et al. 2025

Second group Third group

Sessions 1-3: sessions 1-3: used Session 1-3: no
used OpenAl's  onlinewebsites, no  tools
GPT-40 genAl

Session 4: used
session 4: no No session 4 OpenAl's GPT-40
online tools




“Your Brain on ChatGPT” «esmynastat 2025

Exit interview results

* Sense of investment and ownership
of the work

* Ability to remember work

* Ability to remember work correctly

* Positive feelings towards the tools



“Your Brain on ChatGPT” «esmynastat 2025

EEG results

“brain connectivity systematically
scaled down with the amount of
external support” (p. 13s).

The group that wrote without Al showed
high connectivity across the brain
strongest activation in regions involved in
“semantic integration, creative ideation,
and executive self-monitoring” (p. 136)

o

In session 4: first group did not use Al and showed more brain activity, but not as much as the 3 group



“Your Brain on ChatGPT”

Kosmyna et al. conclude that:

1. Early Al use may result in shallow encoding

2. Not using LLM tools during early stages might
support memory formation

3. Metacognitive engagement is higher in the group
that started without tools

Preliminary concerns about cognitive debt:
“cognitive debt defers mental effort in the short term but results in long -term
costs, such as diminished critical inquiry, decreased creativity” (p. 141)

In other words, your brain avoids thinking hard now,
but this creates problems later.



From the study: ,. | tﬁ

° o 5 N _.:":

1. Early Al use may DISCUSSIHg _—--..
result in shallow i e
encoding : =

Talk with one or two people around you. __
. Not using LLM J///‘"
tools during early :

stages might How could the results of this study %

support memory

M affect the way you choose to use Al in S
the lesson that you wrote about?
. Metacognitive
e Would you change anything? What e

higher in the group
that started
without tools

would you change? Why or why not?

“cognitive debt defers We looked at benefits of multilingualism on
UCWEICUPILRGERLEUE  the brain and on thinking (cognition).

MRS  How do you think that using Al tools

term costs, such as

diminished critical can help or hurt?
inquiry, decreased

creativity”




How can we use Al ourselves for language
b learning — and for our brains?

When you use Al to generate language for you — a
translation, a draft, a reply — which brain processes
are you skipping, and which are you still using?

Think about a language you are learning or want to
learn. What is one thing Al could genuinely help
your brain do better? What is one thing Al might
make harder?




How the human
brain processes
language

How people benefit
from learning
languages

How the brain reacts
when using genAl to
learn

What this can mean
for our teaching.

Conclusions

By the end of this
session, we can

Summarize key findings
from brain science
related to language

Adapt existing
classroom practices for
using (or not using) Al

Reflect on how Al might
support our own
language learning
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