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Agenda (Part 1)

e 13:30 - 13:40: 1. Welcome & Introduction

o 13:40 - 14:25: 2. Automated Assessment Pipeline

o 14:25-14:30: Q&A + Short Break

e 14:30 - 15:15: 3. Human-Al Collaboration for Inclusive Education

e 15:15-15:45: Q&A + = Coffee Break



Agenda (Part Il)

e 15:45-16:30: 4. Game-Based Language Learning
e 16:30 - 16:40: Q&A + Short Break
e 16:40-17:10: 5. Demos

e 17:10-17:30: 6. Challenges and Future Directions



Information & Resources
e [utorial website:
Dfp0
s
.l
El.'l: -

https://aied2026-hacc-tutorial.github.io/

e Slides, materials, and further reading will be available online
e Please reach out with questions or feedback


https://aied2026-hacc-tutorial.github.io/
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Introduction
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Yuan et al. (2025). NLP and Generative Al for Language Learning and Assessment
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LLMs in Education Taxonomy

Large Language Models
in Education

Academi
Researches

Study Assisting

Teach Assisting

Science [25, 127, 134, 135, 207, 211] Law [15, 40]
)_Medicine [124, 197]
Finance [218, 230]
Programming [90, 182]
Language Understands [4, 239]

—{Quesﬁon Solving (QS)

rIviat.h [24, 66, 135, 189, 208, 209, 213, 213, 219, 236, 242, 242, 246, 249]

—{Enor Correction (EC) ] Grammar Error Correction [8, 53, 54, 102, 118, 119, 231, 233]

Program Bug Repair [18, 20, 26, 86-88, 116, 142, 165, 171, 196, 202, 216, 229]

J

—{Confusion Helper (CH) )—{Explaj.n and Hint Generation [11, 166, 172, 178, 185]

Reading Comprehension [21, 107, 138, 190, 212, 221, 235]
—{Question Generation (QG) Computer Programming [49]
Math Word Problem [31, 123, 157, 251]

Writing Essay [63, 70, 155, 159, 162, 170, 220]
—{Automatic Grading (AG) Math Answers [110, 206]
Short Textual Answers [74, 98, 149, 183]

Illustration Examples [82]

—(Materi al Creation (MC) ] Course Content [97, 109]

KT Data Ent ing [108, 154]

_{K""w‘edge i ) Student Behaviour Simulation [129, 186]

—[Adaptive Learning

)_

lizi Learning Path [84, 101]
—{Content e ng (CP)] Question and Explanation [3, 226]

—(Chatbot [64, 146, 160, 168, 169] ]

|
|
|
|
|

-{Content Creation [37, 38, 42, 47, 51, 93, 141, 156]

—{Commercial Tools }-

—{Teaching Aide [65, 67, 167, 200]

)
)
HQuiz Generator [1, 6, 7, 35, 204] )
)

—(Col.laboration Tool [61, 188]

Wang et al. (2024). Large Language Models for Education: A Survey and Outlook
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Teacher-side vs. Student-side

@k@ éﬂ/ ®

l

l

For teachers:

* Recommend teaching materials;

* Fast quiz making;

* Assess assighments;

* Help answer questions out of
classes,

* Assistant customize education.

For students:

* Provide self-inspection for
exercise;

* Recommend learning materials;

* Automate concepts noting and
explanation.

Al

{Technologies

|

Tutoring
Systems

Readability
Transferring

Question
Construction

{

Error
Correction

|

Yuan et al. (2025). NLP and Generative Al for Language Learning and Assessment
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Assistive vs. Assessment

ASSISTIVE TECHNOLOGIES

Readability, Text Simplification

Simplify complex text to improve clarity
and comprehension.

Written Error Detection, Correction, Explanation

Detect, correct, and explain grammar,
spelling, and style errors.

Spoken Error Detection, Correction, Feedback

Identify spoken errors and provide
corrections with feedback.

® N

support adaptive learning.

Intelligent Tutoring Systems LLMs in
Deliver personalized instruction and Education

ASSESSMENT TECHNOLOGIES

N Question Generation
b Generate relevant and high-quality

questions for assessments.

Writing Assessment
/ Evaluate writing for quality, coherence,

— and adherence to rubric criteria.

Spoken Proficiency Assessment
e Assess spoken language skills with

accurate and reliable scoring.

Evaluating Tutoring Systems

Measure effectiveness and impact
of tutoring systems.

(An NLP Perspective)

Vajjala et al. (2025). Opportunities and Challenges of LLMs in Education: An NLP Perspective
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ASSESSMENT
DELIVERY

o
GENERATION




Automation (Broadly Speaking)

“the use of technology to execute tasks with minimal human
intervention by following predefined rules, algorithms, or
learned patterns”

Automation in Educational Assessment

“the application of computational methods to streamline or
replace manual processes across the assessment cycle”

16



Traditional Assessment Pipelines

5 N 8 o (]

Blueprint & SME item Test Administration Scoring Reporting
specs writing assembly
Skills, difficulty, Manual drafting Parallel forms, Digital or Key match + Scores to
item types & review security paper-based human raters stakeholders
D T e aED S 3 S B G ==
(® Bottleneck (®© Bottleneck
@® Design & development @® Delivery @ Scoring & reporting

Bar length = relative time and cost in a traditional workflow

17



Automated Assessment Pipelines

B

Blueprint &
specs

Skills, difficulty,
item types

A Human expertise

N i 0 &

Al item Automated Anywhere, Al-powered
generation assembly anytime scoring
SME templates, Pre-built or Learner devices, Written & oral
Al drafts items on-the-fly forms e.g. Duolingo responses

— [ 3 =5

€ Al-augmented 4 Automated 4 Digital & BYOD 4 Al-augmented

A Human expertise 4 Automated ¢ Al-augmented
Bar length = relative time and cost compared with the traditional workflow

af

Personalized
feedback

Al-generated
at scale

4 Al-augmented
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Some Automation Applications






Template-Based AIG

Automatic ltem Generation (AlIG)

NLP/Generative Al-Driven AIG

Still the most common form of AIG e Requires NLP techniques, neural networks

Mainly driven by subject matter experts

Works in 3 steps:
Cognitive modeling of the target skills

@)

@)

O

and Large Language Models (LLMSs)
e Unstructured inputs — text generation
e Less upfront human involvement

Template creation
Algorithmic execution

| =
¢ -

21



Item Template: CPR.001

B I US 9« HH EZ= X%x &&=

® @8

A $Age year old $gender was found in the $room, unresponsive, while playing with
Stoy. You are the first to arrive, within $minutes minutes, and during that time the
$parent has been performing CPR. What is the first thing that you should do?

Include fields in the text like this: $FieldName
Answers

Answer
A. Check for a pulse.

Normal S Normal s A K Sans Serif & =

X

New answer

Source: https://assess.com/what-is-automated-item-generation/

Fields

Age X

Field values..

(so](40](s0]

5

room x
Field values.

[ family room € [ living room 0]

toyx

Field values..

[ marbles & [ Lego Q]

minutes X
Field values.

[40)(z0](c0]

parent X
Field values.

[ father 0] [ mother & ]

gender X
Field values.

22
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Itemforge BIOL 201

+ Item Assistant

® Guided setup - in progress...

, 0

>
0o,

0]

7]

sk for chan

N\
w
o

descr

Midterm 2 — Item bank

ribe a new item

Citric acid (Krebs) cycle = oraer

8 multiple-choice items

4 options each

O aligned to Lecture 07

D

Items will appear here

Save draft IM

Regenerate all

23



International Journal of Assessment Tools in Education
2025, Vol. 12, No. 2,317-340

https://doi.org/10.21449/ijate.1602294
journal homepage: https://dergipark.org.tr/en/pub/ijate Research Article

A review of automatic item generation techniques leveraging large language
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CHAPTER 1

THE ITEM FACTORY

Intelligent Automation in Support
of Test Development at Scale

Alina A. von Davier' Yigal Attali
Duolingo Duolingo
Andrew Runge Jacqueline Church
Duolingo Duolingo
Yena Park Geoff LaFlair
Duolingo Duolingo
ABSTRACT

Test development for a high-volume, high-stakes test is a highly complex pro-
cess. In this chapter, we are proposing a new framework for managing test devek
opment at scale, the item factory, based on the concept of intelligent automation
used in manufacturing. This framework leverages automation for item genera-
tion and quali
training and quality
ies, A/B testing, and large-sample pilots), and statistical quality assurance.

eview processes, human expert review processes (including

urance), crowdsourcing (including pilot research stud-

Machine Learning, Natural Language Processing, and Psychometrics, pages 1-25

Chapter 1: The ltem Factory: Intelligent Automation in Support of Test Development at
Scale copyright © 2024

Alina A. von Davier, Andrew Runge, Yena Park, Yigal Attali, Jacqueline Church, and Geoff
LaFlair is Open Access with copyright assigned to the respective authors. Published by
Information Age Publishing. This work is published under the Creative Commons Autribution
(CC BY 4.0) licence. Anyone may reproduce, distribute, translate and create derivative
works of these works (for both commercial and non-commercial purposes), subject to full
attribution to the original publication and authors.

The full terms of this licence may be seen at hup://creativecommons.org/licences/by/4.0/le-
galcode

www.infoagepub.com

All rights of reproduction in any form reserved. 1

Downloaded from http://www.emerald.com/books/edited-volume/chapter-pdf/10691490/979-8-88730-606-320251002en. pdf by gues|

https://doi.org/10.1108/979-8-88730-606-320251002

0 duolingo english test
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From item writing to a validated item bank

A simplified item-generation and quality-assurance loop, adapted from von Davier et al.’s AQUAP framework (

HUMAN

Al

Al

HUMAN

DATA

Blueprint &
item templates

SMEs define specs
and item models

Al item
generation

GenAl drafts items
from templates

&

Al quality
screening

LLM filters items
(Gorgun & Bulut, 2025)

4

Human

N review
Fact-check, edit,

bias & fairness

<

Piloting &
calibration

Field testing,
psychometric modeling

https://arxiv.org/abs/2606.18536)

OUTPUT

https://doi.org/10.1111/emip.12663

Iltem-bank analytics continuously inform new blueprints & templates (AQUAP monitoring loop)

@® Human-led

@® Al-generated

@ Al-screened

@ Data-driven

Operational
item bank

Monitored for
ongoing health

26
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E - — - . \‘ ,
COMPUTERIZED ADAPTIVE TESTING | -

The test adapts to each learner in real time -
- N T — i -
: - L— - » > -
- - 3 __ %A = - 4_% r ( P U -
1. START | 2. SELECT NEXT W 3. LEARNER RESPONSE Ka 4. ADAPTIVE ENGINE | 5. CONTINUE | 6. RESULTS
Assess initial / Choose question Capture answer | Update ability Repeat and adapt Provide performance
ability based on ability 1 in real time \ and select next item until complete feedback
s & e, \ %’_‘—‘» N g
- A————— | . @ 4 \'S i — &
P T el pa— e - MRS RS e —
g y i = = T oL SN i i
B A / ‘ : ABILITY ESTIMATE [~ ~— / 3-
i s s @ ‘ ) PERFORMANCE
CORRECT | & o/x § 8 5 %
= = l MASTERY
HIGH HIGH
& & & & ¢
SELECTING NEXT ITEM |




COMPUTERIZED ADAPTIVE TESTING (CAT)

The right question at the right time for every learner

CAT uses psychometric principles to adapt to each learner in real time—selecting the most informative item next
to measure ability accurately and efficiently.

HOW IT WORKS
o START e RESPONSE e ESTIMATE ABILITY o SELECT NEXT ITEM e REPEAT e STOP & SCORE
The test begins with The learner responds The system updates the The system selects the Steps 2-4 repeat. The test stops when
an item of medium to the item. learner’s ability estimate item that is most informative The test adapts—getting sufficient precision is
difficulty. (8) using psychometric for the current ability level easier if needed, reached. The final ability
models (e.g., IRT). (e.g., medium difficulty harder if possible. estimate is reported.
near 6).

Q1. Which element b
has the chemical Upclitad: abikey () Estimated ability (6)

|
symbol “0"? ° Correct! : l /-\ 0.85
A. Gold 2 I o . =
B. Oxygen The system : @ "—\, B & ‘ l Standard error
i
|
|
1

i records the t 0.23
Easier items (¢} Harder items \/

D. Iron response.
Low ability High ability Most informative item @ High precision
for current ability with fewer items
THE PSYCHOMETRIC FOUNDATION ADAPTIVE PATH EXAMPLE KEY OUTCOME
Item Response Theory (IRT) True ability (6! —
ponse;Theary o Struggles > ty (6) Excels — /.« Accurate ability estimate
Models the relationship between a learner’s ability (8) Easier items | Harder items / N\ 2 :
and the probability of answering an item correctly. : . ' : | with fewer items
) e ) I ) 0 \ /,/
Item Information ] O @ o = + Less test fatigue,
Each lten! proYldes the most lnf?rmatlon abt?ut‘ ability ® : better experience
at a certain point. CAT chooses items to maximize |
information (and precision). . "
hsati o st Easier Item difficulty Harder « Fairer measurement across
"_'_+ 4 ; s . learners and populations
arngy  More precise estimates come from asking the right @© Start (medium) @ Easier items @ Harder items (@ Estimate converges

questions—not more questions.
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Adaptive English Assessment

Computerized Adaptive Testing - CEFR-scaled - ESL/EFL

STUDENT VIEW

MULTIPLE CHOICE Questionl

Choose the word that best completes the sentence.

She has lived in Toronto ____
A since
B for
C during
D from

_ five years.

Item1of5

@0 O®O®O® Itcn 1 of 5

ADAPTIVE ENGINE Delivered item #1043 - difficulty B1

RESPONSE SCORING Bl

- Awaiting response

Student answer -

Answer key -

ABILITY TRAJECTORY

Start 01 Q2

ITEM BANK — NEXT-ITEM SELECTION

easier @ candidate

ABILITY ESTIMATE

Delivering item

50 /100 B1-Intermediate

@ correct @ incorrect

H

04

o
-
o

Fh
o

482 items

harder

29



Other Forms of Adaptive Testing

e Computerized adaptive testing (CAT) via Collaborative Filtering
o The underlying idea is similar to recommender systems from commercial applications such as Netflix.
o The test “recommends” the most suitable items to each test-taker (Xiao & Bulut, 2022).

e Reinforcement Learning-based CAT (RL-CAT)
o Atrained RL agent learns how to select items to maximize measurement precision or minimize test length.
o RL-CAT can consider additional variables such test-taking engagement when looking for the most suitable items (e.g., Bulut et al.,
2025).

e Knowledge Graph-based Adaptive Testing (KGAT)
o KGAT maps test items and learning concepts into a semantic web of relationships.
o The model aims to map exactly which branches of the graph learners have mastered and where gaps remain while avoiding too easy
and hard items (Qiu & Chen, 2025).

30
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Conversation-Based Assessment (Yildirim-Erbasli & Bulut, 2023)

° Cadence English Practice Scenario - Ordering at a café Replay

TODAY'S TASK Live assessment Analyzing

You're at the Corner Café. Greet the barista, order a drink with the milk you like, and ask how
much it costs.

Scored continuously as the learner speaks

Grammar accuracy 0

® oo :

Tense, articles & word order

Vocabulary range 0

Word choice & natural phrasing
Task completion 0

Did the learner get the order done?

The final grade unlocks when the conversation ends.


https://www.sciencedirect.com/science/article/pii/S2666920X23000140

® 0:30 to speak

Listen to the question

D) 'lll!lll'"lllll

A 4

Source: https://blog.englishtest.duolingo.com/interactive-speaking/

&

RECORD NOW
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-

1. SUBMIT

Responses are
collected

v

AUTOMATED SCORING

Fast. Accurate. Consistent.
A Y

) Y
2. CAPTURE | 3. EVALUATE 4. SCORE
Answers are ' Al engine evaluates ' Scores are calculated

digitized ‘ responses instantly
‘\l- =1 n \ : v 7:“ _Am
—— N
SCORING ENGINE Win 9
: i \ .

v Accuracy

+~/ Rubric Match
+/ Partial Credit
+/ Consistency

—>

5. DELIVER RESULTS

Results are stored and
made available

; (3
: 0
N — /
/ = =
TR RESULTS
Average Score @ \
1l = ‘<
Pass Rate 2

OUTPUT

Automated (Essay) Scoring




INPUTS Al SCORING ENGINE

OUTPUTS

/ Essay v Evaluate

¢ Short Answer v' Compare with rubric
v Assign score
#" Spoken Response v' Generate confidence

= Programming Code
] Simulation Log

™ Game Activity

~/ Score
| | Feedback
| Analytics

@ Mastery Level

Real-Life Examples of Automated Scoring

Organization / Platform Domain

ETS Essay Writing
Duolingo Writing & Speaking
Code.org Programming
Khan Academy Mathematics

Example

GRE Analytical Writing (e-rater®)
Duolingo English Test
Automatic evaluation of coding exercises

Instant scoring of math problems 3



Automated Scoring of Written Responses

ANALYSIS & SCORING
BY Al MODEL

o SCORE PREDICTION e QUALITY ASSURANCE 0 RESULTS & FEEDBACK

o RESPONSE SUBMISSION
& OVERSIGHT

e PREPROCESSING

Scores are reported and feedback
is generated for learning.

The model produces scores with
confidence estimates.

The system prepares the text
for analysis.

Learner submits an essay
response to a prompt. The ML/NLP model evaluates the

response across rubric dimensions.

Ensure fairness, accuracy,
and appropriate handling

of low-confidence cases.

EROMET ,, Textcleaning o ; PREDICTED SCORES FINALSCORE
Discuss the impact of 4 Remove noise, fix (0 N o

: + 3 . Content 5.0/6 21 / 30
technology on society. encoding, etc. @ ;) High confidence

3 Auto-score accepted
! Organization 4.0 /6
STUDENT RESPONSE an Segmentation % FEEDBACK (Example)
J Split into sentences = = =
Technology has Ll :da - RUBRIC DIMENSIONS (Example) Language Use 45/6 Medium/Low confidence V Strong understanding of
u
changed the way we Flag for human review the topic.
live, work, and communicate. m Content /6 Evidence & Support 40 /6 i
] v Clear examples in some
It brings many benefits, Linguistic analysis &‘ parts
i i Organizati 6 . 2
such as faster information g Tokenize, POS tag, ik / Mechanics 35/6 Bias & fairness checks O Organization could be
and easier connections, parse, etc Monitor across groups i :
but it can also lead to S ° Language Use /6 53 group: improved.
T : and topics
problems like distraction . i © More developed
and privacy concerns... Feature extraction @ Evidencer&Support /8 HAlRE: Score 21.0/30 conclusion.
.Il Lexical, syntactic, ° Mechanics /6 Calibration monitoring
semantic features CONFIDENCE Compare wi:'h human
scores over time
= Holistic Score /30 ¢
=0 e
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AUTOMATED RESPONSE SCORING 01 RESPONSE

CONSTRUCTED-RESPONSE SCORING PIPELINE

How a written answer
becomes a score

Pre-process the text, turn it into embeddings, and score four rubric traits with a
confidence band on every prediction.
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1. INPUT

Student Response
Submitted

[
| STUDENT RESPONSE (
|

Climate change is
one of the most
important issues
facing our planet
today. It affects
weather patterns,
rising sea levefs,
and many species.
We should take
action now to
protect the
environment...

AUTOMATIC FEEDBACK GENERATION

Personalized.

-

2. ANALYZE

Al analyzes content,
patterns and intent

ANALYZING...

Structure
Coherence
Evidence
Vocabulary

Grammar

D &

Instant. Actionable.
b (s

—— e

3. EVALUATE

- |

Compare with rubric,
standards and criteria

78%

- T Content L2 8 & &
. Organization b8 & & 4
— | Evidence * %k ok
= -7} Language * ok Kk
| Mechanics L2 2 2

EVALUATING...

Rubric Match \
\

Criterion Scores

— kA
4. GENERATE FEEDBACK

Al creates personalized,

constructive feedback

GENERATING FEEDBACK...

v/ Strengths
@ Areas to Improve

® Suggestions

,—\ ’
1/

5. DELIVER

Feedback delivered ——
instantly to learner

-

] FEEDBACK DELIVERED
3 /

|
‘ | Overall Score ‘
| 78 /100 |

FEEDBACK SUMMARY

Strengths
Clear introduction and
relevant topic.

Areas to Improve

Add more specific
evidence and examples.

Suggestions
Consider using statistics
and expert opinions to

support your points.

Automatic Feedback Generation




Proceedings of Machine Learning Research 1:1-18, 2024 FM-EduAssess at NeurIPS 2024 Workshop

Automated Feedback Generation for Open-Ended Questions:
Insights from Fine-Tuned LLMs

Elisabetta Mazzullo MAZZULLOQUALBERTA.CA

Measurement, Evaluation, and Data Science
University of Alberta, Edmonton, AB T6G 2G5 CANADA

Okan Bulut BULUTQ@QUALBERTA.CA

Centre for Research in Applied Measurement and Evaluation
University of Alberta, Edmonton, AB T6G 2G5 CANADA

https://proceedings.mlr.press/v264/mazzullo25a.html

Feedback statements should:

Education and Information Technologies
https://doi.org/10.1007/510639-026-13988-0

Is it worth the effort? a comparison of automatic
educational feedback generated by base and fine-tuned
LLMs

Elisabetta Mazzullo'® . Okan Bulut*® . Daniel Jerez'® . Kevin Vo'©® .
Cole Walsh3® . Gill Sitarenios*® - Alexander Maclntosh3®

https://link.springer.com/article/10.1007/s10639-026-13988-0

e Be written in the second person to foster a personal and engaging tone

Maintain a supportive tone
Offer actionable suggestions

Be balanced positive and negative aspects

Address the unique qualities of each response to enhance personalization
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g “c
Does Art Belong in Public ms.s.000..0.0.088. 08,0008, 0000%F
Places?

Your community is interested in creating an art exhibit that uses public places, instead of traditional museum spaces, to displa\
art. Write an argumentative letter to a community leader in which you state and support your position on the question: "Does

Source 1: Public art at art belong in public places?” In your essay, use the ideas, concepts, and information that can be determined through analysis ¢
Defense’s old intelligence the "Does Art Belong in Public Places?" passage set.
agency bmldlng near Navy Manage your time carefully so that you can
Formative writing tool S ® e read the passages;
. |)|dll your response;
o ¢ write your response; and

Michael Kirby and Hi, I'm Cambi! | am here to help you think and write © revise and edit your response.
iron-fenced parking lot| about your argument.
almost windowless wal Be sure to

¢ include a claim;

Two outside walld ‘ e address counterclaims;
day had dumped more I see that you have started to write your * use evidence from multiple sources; and
of the building. . response. « avoid overly relying on one source.

On another, therd Your response should be in the form of a multiparagraph essay. Write your response in the space provided.
lederhosen? grappling,
mouths. One had a gle - g
a sock monkey, or, pog If you would like to see feedback on what

Ki " S you have written, click Next. I think art belongs in public places.
a SKI mask. . n o 2 0 N ey
B In Source 1, the community loved that there was an art display that made their lives feel exciting.
s _— Source 3 talks about how the community enjoys cleaning up the graffiti, and painting over it with art. In the article, it talks
: It's n . R .
iy ¥ ea about how students helped clean up the walls. The author talks about how the kids start to take pride in their school.

Intelligence Agency. N m

The building, onc

cables hanging from the ceiling. . . .

“Write On with Cambi” by Cambium Assessment
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Automation in language assessment: what does it deliver?

APPLICATION BENEFITS WHAT IT MEANS IN PRACTICE

® Generates large item pools from SME templates instantly, eliminating
manual drafting at scale

Automatic item generation ( Efficiency ) CCost saving)

® Reduces item development cost and time-to-deployment; enables rapid
bank replenishment

® Scores constructed responses (essays, speech) instantly without
human raters

" Automated scoring C Efficiency ) (Cost saving)
® Scales to high-volume assessments with consistent application of
rubric criteria
® Fewer items needed per examinee (CAT) — reduces testing time and
administration cost
@ Adaptive test delivery (Cost saving) (Enhanced accuracy)

® Targets items to ability level, improving measurement precision
across the proficiency range

¢ Delivers immediate, personalized feedback at scale — no rater
scheduling or delays

Automated feedback ( Efficiency ) ( Pedagogical benefits )

® Supports learning by providing actionable, targeted guidance aligned
to individual learner needs




Automation Myths vs. Reality

o AUTOMATION ALWAYS e AUTOMATION MEANS 9 AUTOMATED SYSTEMS o ONCE VALIDATED,
LEADS TO BETTER OUTCOMES USING GENERATIVE Al ARE FAIR AND UNBIASED AN AUTOMATED SYSTEM
STAYS VALID
THE AUTOMATION CONTINUUM /‘
& /1\ A
0@ e

Q*Q.

g
2 g

@B

Rules / “ &.l ’ m

Heuristics ML ML/ Deep Learning Al Populations Language Models
Learning Shift Evolves Drift
* Models inherit and scale human biases
* Not every stage needs automating * The pipeline can be automated via « Automated systems can disadvantage « Language evolves, populations shift,
« Established frameworks may rules, ML, deep learning, or RL underrepresented groups models drift
already be optimal « GenAl is not always the right tool ° « “Set and forget” is dangerous
* Human oversight still required * Choose the right approach for the CQ (5\ Cq @ + Continuous monitoring and
problem, data, and context Non-native  Learners with Regional Low-resource re-validation are essential
speakers disabilities dialect languages
speakers
REALITY REALITY REALITY REALITY
° Automate with purpose. @ Match the right technique to the @ Bias doesn't disappear with automation— @ Build for change. Monitor, measure,
Focus on high-impact areas and goal—GenAl is one tool, not the it can be amplified. Build fairness in by and re-validate to keep systems
keep humans in the loop. only answer. design and test it continuously. reliable over time.
THE BOTTOM LINE ® :
Responsible automation is not about replacing humans— ‘q \ ° -
it's about combining the right technology with human
judgment to create systems that are effective, fair, and resilient. Be intentional Use the right tool Design for fairness Monitor always
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Let’'s take a ...

l'

-

BREAK

As a noun, break means when you pause or ™

rest from something. As a verb, you can use it
as break or breaking, and it means to shatter

\

grammarist.com

-

~
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3. Human-Al Collaboration for Inclusive Education
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Definition of Inclusive Education

UNESCO's (2005) gives definition of inclusion as

"a process of addressing and responding to the diversity of needs of all learners
through increasing participation in learning, cultures and communities, and
reducing exclusion within and from education”

Inclusive Education is part of the SDG 4 (Agenda 2030, UN, 2015)
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The Epistemological Problem of Inclusion

The Global Mandate: UNESCO (2005) and SDG4 demand we address the
diversity of all learners and reduce exclusion.
The Translation Gap: Inclusion is not a monolith; its definition and impact

shift drastica”y depending on the national context (Geoffre, Koonpornpen, Plevkova, Yuan)
o Systemic Inclusion (e.g., Switzerland, Luxembourg, UK): Extends far beyond disability to
embrace linguistic, cultural, and social diversity as integral to the educational project.
o Special-Ed Centric (e.g., Slovakia, Thailand): Legal frameworks tether inclusion closely to
special education paradigms, often overlooking broader dimensions of diversity.

The Computational Challenge: Educational Al can’t be built for a binary
paradigm (disabled vs. neurotypical). To achieve systemic inclusion, we must
computationally operationalize continuous, multidimensional diversity.
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The Linguistic & Cognitive Reality (The PISA Gap)

Focus: Language acquisition as a means of inclusion (language of literacy /
instruction)

e The Data: OECD PISA results reveal a staggering, systemic lag. Students who speak a
different language at home fall 1.5 to 2 years behind their peers on average.

e The Intersectional Penalty: For low-SES and multilingual intersections, this gap
explodes to 4 years behind by age 15.

This is not an “ability” gap; it is a massive cognitive friction gap.

e The Tension: When language friction meets cognitive overload, the learning process
halts entirely. Systemic inclusion requires hyper-personalized, real-time attention.
Manual differentiation for 30 diverse profiles is humanly impossible. We must automate
the support. 47



Adaptive Learning systems, promises and limits

The 1980s-90s Intelligent Tutoring Systems

Why it was implemented. To solve “Bloom’s 2 Sigma Problem” by
automating 1-on-1 human tutoring using expert systems, cognitive task
analysis, and hardcoded misconception networks.

Key Limitations: ITS was incredibly brittle and domain-specific. It could not
handle the messy, open-ended reality of primary classrooms, nor could it
adapt to diverse inguistic or cultural profiles outside its rigid decision trees.

The Paradigm Shift: The field realized we could not hardcode every possible
student misconception. We needed systems that could learn and adapt from
data dynamically.
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Adaptive Learning systems, promises and limits

The 2010s: Adaptive Learning & The Routing Fallacy

e Why it was implemented: The rise of big data and Item Response Theory (IRT) allowed
platforms to dynamically route content based on right/wrong answers, adjusting difficulty in
real-time.

e Key Limitations: It optimizes strictly for outcomes (lagging indicators). It treats diversity as
a “content routing” problem rather than a cognitive one. Crucially, Adaptive Learning is a
monologue, not Human-Computer Interaction (HCI). It reacts after the failure has
occurred, entirely ignoring the real-time cognitive state and the reason for the failure (e.g.,
language friction vs. lack of math knowledge). (act as “differentiation”)

e The Paradigm Shift: The field sought a way to understand the context and nuance of the
student’s struggle, leading to the integration of natural language and generative models.



Adaptive Learning systems, promises and limits
The 2020s: The LLM expectations and limitations in Primary Education

e Why it was implemented: Generative Al promised infinite, conversational, context-aware tutoring that could
explain concepts in any language or style.

e Key Limitations:

o  The Ethical Black-Box: Even if technical issues like hallucinations or cognitive offloading are mitigated, LLMs remain opaque.
Teachers cannot audit why the Al gave a specific explanation or scaffold. In inclusive education, transparency is
non-negotiable.

o  Trust at Scale: While some early adopters may accept black-box Al, the vast majority of teachers and parents globally will not
trust an opaque system with their children’s learning. Trust is the foundation of educational adoption.

o Computational Feasibility: LLMs require massive compute resources and low-latency infrastructure. For global applicatio -
especially in under-resourced contexts in the Global South - this is prohibitively expensive and technically unfeasible.

=>» We do not just need better content generation; we need a fundamentally better interaction architecture that
is transparent, trustworthy, lightweight, and respects the student’s cognitive load and reflection process
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Documenting Adaptive Learning at school [~ Sclence Foundation

BN Emvroe | Stummiaeuisie Faculty of Humanities,
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i UANERSTLOLIRIOUNS \STIUTE OF | MULTILINGUALISM o Soclal Sclences
Project DOCTALE-FR 2023-2027

e Adaptive learning to foster reading comprehension of short texts
e Based on a competency framework: readable for teachers, parents (& students)
e Parameters : objectives, pedagogical intentions

e Differentiation as a retroaction is not enough for inclusion. We must ensure that
the activity is accessible to all > Universal Design for Learning

e Learnerinterface can be adapted via additional features (AF) (TTS, Visual
lexicon, OpenDyslexic font, ...)
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Documenting Adaptive Learning at school

The Study Design: We tested adaptive learning in the wild for over 1.5 years,
with over 340 students across 12 classes and 6 schools in French-speaking
Switzerland.

The Conditions Tested: with or without AF, Adaptive Learning vs. No Adaptive
Learning, Adaptive Learning with autonomy, Standardised pathway, Adapted
pathway, and ecological teacher use. Game-based Platform.

The Data available:

o Linguistic complexity (syntactic/textual structure, vocabulary, ...)

o Clickstream and interaction logs: anonymized student identifier, class identifier,
session start/end timestamps (enabling duration calculation), validation outcome
(correct/incorrect)

o Temporally ordered sequences of actions and validation

Data for 107°000 activities
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Documenting Adaptive Learning at school
The Usage Reality: Text-to-Speech and Visual Lexicon were used~5% of the
time. OpenDyslexic and character spacing were used 0.5% or less

The Equity Paradox: Neurodivergent students used these tools half as much as
non-neurodivergent students, despite having a significantly greater objective need

The Choice Paradox: Giving students unassisted choice assumes “Choice
Literacy” but, without it, bottom-decile students get trapped in inefficient routines.

The right activity at the right moment (only)
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Shift 1: Real-Time Scaffolding via State and Trait

e Respecting the Reflection Process: We cannot simply send a blind scaffold
message at the 2-minute mark saying “Use the dictionary!” The student might
be thinking deeply, or they might need Tool Y, not Tool X.

e The State (The Immediate Need): The real-time cognitive block (e.g., the
student is hesitating on a complex sentence, working memory is maxed).

e The Trait (The Historical Profile): The long-term data (e.g., past data shows
this specific student responds highly to visual aids or TTS).

e The Synthesis: The system uses the State to know exactly when to intervene
without interrupting productive struggle, and the Trait to finalize the choice of
the right tool to suggest.
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Shift 2: From Outcomes to Processes (The “Silly Mistake™)

The Platform Paradigm: Because we are a learning platform, not an exam
platform, we care about the process, not just the final outcome.

The “Silly Mistake” Reality: It is entirely normal for a student to make a silly
mistake (e.g., saying 4+ 5= 10). This does not mean they lack the underlying
competency of addition.

The Pedagogical Imperative: If we only measure outcomes, we penalize
silly mistakes and destroy confidence. By measuring the process (how they
tried to solve it, where they hesitated), we can scaffold the reasoning, push
the students to self-regulate, and help them see their own mistake without
penalizing their underlying knowledge
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Process-Aware Detection in Action

Beyond Scores: Using action sequences (e.g., tracking convergence, chain
interference metrics, navigation paths) to detect cognitive overload before the
score drops.

Distinguishing Struggle Types: Process data allows the system to
differentiate between cognitive overload (erratic action patterns requiring tool
support) and productive struggle (within the zone of proximal development,
requiring the Al to step back).

Precision Scaffolding: This prevents the system from interrupting the
student with feedback precisely when they should be left alone to think.
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Application on a game : Gram Tirettes

...................

usieurs

usées

Tu as trouvé 0 solution(s) sur 18.

avoir au moins 1 pour aller a la question suivante!

HEPI|PHFR
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Gram Tirettes: Hamming Distance

e Analyzing 36,234 interactions from 234 students across 2,144 sessions and 42
distinct morphosyntactic exercises.

La plante fait des fleurs jaunes.
plantes nmn l wona l on classe I font flow l jaune l
ils al fais w
on

o0



Hamming Distance: Impact of moves

Table 5: Impact of moves on Hamming distance per gram-

matical category
Grammatical category Improved (%) Worsened (%) Unchanged (%)
det 33.0 44.9 22.1
nom 51.2 153 330
adj 40.8 23.6 35.6
ver 56.6 14.3 29.1
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Hamming Distance: Convergence

o XP6H 22: 10 sliders; 8 solutions

Mean Hamming distance

XP6H_22 - 1796_2025-04-17_XP6H_22_1 - average convergence

6 —— Mean
+15D
54 -~ Linear fit (slope=-0.046, R?=0.274)
o]
34
24
1
o
0 10 20 30 40 50

Tirette step

Mean Hamming distance

XP6H_22 - 2052_2025-04-04_XP6H_22_1 - average convergence

Mean

+1SD
=== Linear fit (slope=-0.001, R?=0.000)
0 10 20 30 40 50
Tirette step
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Strategies

@ Verb-First: Combines early targeting of verb-related slots with sustained focus on the verb
agreement chain, rewarding students who prioritize high-impact grammatical dependencies.

@ Chain-Aware: Measures whether chain switches occur only after making measurable progress on
the previous chain, capturing systematic hypothesis testing across morphosyntactic dependencies.

@ Error-Focus: Computes the proportion of actions that reduce Hamming distance, operationalizing
targeted error correction as a metacognitive monitoring strategy.

@ Randomness: Captures undirected exploration by combining chain entropy with low error focus,
distinguishing productive hypothesis generation from unguided guessing.

@ Strategic Commitment: Identifies sustained pursuit of a non-initial candidate solution until it
becomes at least as close as the previously optimal path, reflecting deliberate rule exploration.
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Strategies

Strategy 4
Strategy 1 Strategy 5
o Strategy 2
2
-
€
3
=
)
B Strategy 3
~. =

Overlapping waves
Model (Siegler, 2000)
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Current work: towards adaptive scaffolding

A theory-driven diagnostic framework that makes hidden grammatical

reasoning processes observable and actionable

Analyzing 36,234 interactions from 234 students across 2,144 sessions and 42

distinct morphosyntactic exercises

Strategies > Coordination Demand Index based on strategies and behaviour

Reasoning states > quadrant > transitions
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The Teacher-in-the-Loop: Equity Auditing

e Amplifying Professional Judgment: Al does not replace the teacher; it
handles the real-time micro-scaffolding, freeing the teacher to focus on
high-level pedagogical interventions.

The Equity Dashboard: Makes the invisible “Access Literacy Gap” and “Tool
Gap” visible in real-time.

e No Black Boxes: The Al explains why it delivered a specific scaffold
message (based on the student's State and Trait), allowing the teacher to
exercise professional, calibrated judgment.
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Summary of the Epistemological Shift

e From: Opaque, outcome-based automation
—To: Transparent, process-aware collaboration.

e From: Assuming metacognitive skills
—To: Actively scaffolding access and choice literacy via State/Trait feedback.

e From: Content routing (Adaptive Learning)
—To: Cognitive state inference (True HCI).

e From: Conflating failure
—To: Disentangling true Competency (Trait) from daily Inefficiency (State).
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Human-Al collaboration: adaptive scaffolding

The right activity at the right moment with the right conditions ?

And full agency for the teacher > Integrating the tool into ordinary class
preparation can take many forms
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Human-Al collaboration: adaptive scaffolding

Thank you!

thierry.geoffre@uni.lu  trystan.geoffre@gmail.com
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b GAME-BASED LANGUAGE LEARNING



Section 1

Introduction to
GBLL

Definition and Theories

Overview

Section 2

Games and
Practices

COTS games
Serious games
Empirical examples

Section 3

Al and GBLL

Al in GBLL classes

Al in Game development
e (OTS games

e Serious games

e Limitations
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1. INTRODUCTION




Games-Based Language Learning

Game-Based Language Learning (GBLL): an approach to language teaching
and learning where digital games are used as a tool to promote, enhance and
sustain language learning (Peterson, 2013).

e 7 Immersive exposure to the language learning environment
e @ lowered anxiety and other affective barriers to language learning
e (»increased use of the target language for interaction in gaming

M Gaming is already a mainstream activity among today’s learners: 85% of
U.S. teens play video games, and 41% play them daily (Gottfried & Sidoti,
2024).

Peterson, M. (2013). Computer games and language learning. Palgrave Macmillan.
Gottfried, J., & Sidoti, O. (2024, May 9). Teens and video games today. Pew Research Center. https://www.pewresearch.org/internet/2024/05/09/teens-and-video-games-today/



https://www.pewresearch.org/internet/2024/05/09/teens-and-video-games-today/?utm_source=chatgpt.com

Theories

Constructivist and social constructivist theories: Learners construct knowledge
through meaningful experiences and reflection, social interaction, collaboration, and
scaffolding support (Palincsar, 1998; Piaget, 1972; VVygotsky, 1978).

Affective theories:
e Motivation is strengthened when learning environments support autonomy,
competence, and relatedness (Deci & Ryan, 2000).
e Self-efficacy: Feedback, achievable challenges, and visible progress build
confidence and persistence (Bandura, 1977).

e Social comparison: Leaderboards and peer visibility can motivate engagement,

though they should be used carefully (Festinger, 1954).

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. Psychological Review, 84(2), 191-215.

Deci, E. L., & Ryan, R. M. (2000). The “what” and “why” of goal pursuits: Human needs and the self-determination of behavior. Psychological Inquiry, 11(4), 227-268.
Festinger, L. (1954). A theory of social comparison processes. Human Relations, 7(2), 117-140.

Palincsar, A. S. (1998). Social constructivist perspectives on teaching and learning. Annual Review of Psychology, 49, 345-375.

Piaget, J. (1972). The psychology of the child. Basic Books.

Viygotsky, L. S. (1978). Mind in society: The development of higher psychological processes. Harvard University Press.
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). GAMES AND

PRACTICES




COTS Games

Commercial Off-The-Shelf (COTS) games refer to readily available games produced
for entertainment purposes.

Popular Genres Representative Games
MMQRPG(Mass|ve|yMu|t.p|ayer0n|,nepv\/ondofv\/arcraft ................................................................
. Role-Playing Game) :
s.mu|at|on .................................................................................. QTheS|ms 4Stardew\/a||ey ...........................................
Adventure%TheLegendoneMaTearsoftheK,ngdom ...........
|nteract|ve[)rama,,Detro|t|3ecomeHuman
FPS(F|rStpersonShooter) ............................................... _Va|orantc Ountersmke ...................................................
MOBA (|\/|u|t|p|ayeron| . neBatﬂeArena) ..................... MLeagueofLegendS ...........................................................
V|rtua|wor|d/sandbox§;§:§|\/||necraft/Rob|ox



FCY Namesis

Smckson Frost

7p)
)
&
©
O
)
—
o,
O

M/ F Rl




COTS Games in Language Learning

Designed for entertainment, not language learning
v Affective benefits
X Pedagogical limitations

Not aligned with learners’ language proficiency or curricular objectives [2]

incidental rather than intentional learning outside formal learning environments [1]
Unpredictable language input and communicative opportunities [2]

Low learning efficiency, especially for novice players [3]

Potential exposure of learners to toxic language and negative social interactions [4]

[1] Calvo-Ferrer, J. R., & Belda-Medina, J. (2021). The effect of multiplayer video games on incidental and intentional L2 vocabulary learning: The case of Among Us. Multimodal
Technologies and Interaction, 5(12), 80.

[2] Dykes, R. (2021). Considerations for Using COTS Video Games as Language Learning Tools. Sojo University.

[3] Andersson, S. (2025). Language Learning Through Watching Gameplay: Merits for Extramural Participation. Frontiers in Foreign Language Education, 8, 87-96.

[4] Sun, X., Yu, V., & Chen, V. H. H. (2025). Toxic behavior in multiplayer online games: The role of witnessed verbal aggression, game engagement intensity, and social self-efficacy.
Chinese Journal of Communication, 18(4), 426—444. https://doi.org/10.1080/17544750.2024.2425662

82



Serious Games

Serious games: games designed with a primary purpose other than entertainment. In the
context of language learning, serious games aim to facilitate the acquisition of language skills.
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Antura and the Letters: An award-winning serious

A shooter game for grammar learning - ,
(Chen & Hsu, 2020) game designed to help children (5-9) learn languages.

Chen, H. J. H., & Hsu, H. L. (2020). The impact of a serious game on vocabulary and content learning. Computer Assisted Language Learning, 33(7), 811-832.
Guardiola, E., & Czauderna, A. (2018). Merging gameplay and learning in educational game design: The gameplay loop methodology in Antura and the Letters. In Proceedings of the 83
12th European Conference on Games Based Learning (ECGBL 2018) (pp. 154—161). Academic Conferences and Publishing International.


https://www.antura.org/

GBLL in Practice

Fun but pedagogically limited COTS games vs. Pedagogical relevant
but unattractive serious games

Language Teachers

Explore ways to enhance

games

Game Developers

Make serious games more
COTS-like and “playable”.

84



Teacher Intervention

01. Game selection 02. Instructions
e pedagogical alignment e game mechanics
e learner proficiency e key vocabulary and
e Leaner gameplay expressions
experience

03. Structured gameplay  04. Learning activities

vocabulary quizzes
discussion activities
Storytelling,presentation
writing

e Session planning
e Achievable tasks and
quests
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SIMS §

Life Simulation Game |

Integration into the classroom
1.
2.

3.

Players create and control virtual people,

“Sims”, and guide their daily lives.
e build homes, develop careers, form

e experience open-ended life choices.

Courses aimed at daily communication
Theme-based gameplay: character building,
home construction, work, study, etc.

Instruction: Gameplay mechanics, explanation of
difficult language in the game

Learning activities: Pre- and post-gameplay
vocabulary tests; storytelling of gameplay
episodes; writing on events in the game

relationships, and pursue personal goals.
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10 THE MOON

Visual novel that follows two doctors who use
THE MOON memory-altering technology to fulfill a dying

\ man’s final wish: to go to the moon. Through

2 exploring the patient's memories, players uncover
his life story, relationships, and regrets.

Reading

Gameplay divided into even durations based on walkthrough videos

Instruction on game language

Fully controllable pre- and post-gameplay vocabulary tests,

discussion of ethical issues relevant to the game, group

presentations and writing -
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“What canilisay? lilike beingahead:”

Look at the scene above. What is a "pun"? And
explain why "l like being a head" is a pun.

Memory, Pain &
Growth

He = Columbys
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DEATH AND

“Decisions matter” game

TAXES

Players take the role of the Grim Reaper,

Grim
o

1. Speaking and argumentative writing
Game days-based sessions

deciding who lives and who dies each day
following instructions from Fate, the boss of all

Reapers.

moral dilemmas

hidden stories

dark humor and witty and sarcastic tones
multiple possible endings through their
choices.

3. Instruction: class reading aloud, discussion and

voting led by the teacher;
4. Activities: peer gameplay, collective glossary
building; writing of decision-making reasoning
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Shared glossary on Moodle

A
acclimate

Definition:to become used to a new place, situation, or climate / # U W& - R - KIRICEN S

Example: The new grim reaper slowly acclimated to the strange office.

alleviate
Definition:to make pain, difficulty, or a problem less serious / f&& - % - RE#%=M5 5. BHT3

Example: The new policy was meant to alleviate the city's financial problems.

avid fan

Definition:someone who likes or supports something very much | 8@ 7 7>, K7 7>

Example: He is an avid fan of dark comedy games.
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DEATH AND TAXES

Authentic student writing without Al “
contamination.

We decided to kill three people, Peyton
Justice, Gabriel de la Corsa, Franklin
Haver. First, we chose Peyton because he
has not worked, and he makes his lyrics
while he is not trying to find a job, which is

‘Peyton Justics

i oo 3
P | e | == | regarded as low(no) productivity. Second,
= ;m:@%%g_{%}gm SRR Gabriel de la Corsa. He was suspect of

= o A e . gruesome murder, but it would be
:%“jéﬂ?,z?:ﬂxw Name: \ "‘"‘“‘""‘“’W impossible for him. However, we think where

say. Lately they've started tutoring a gifted janitor
» with a troubled past. Gabriel de la Corsa
Position:
Age: 5 b
[ v ]| ]

LIVE DIE Position:
Franklin considers themselves a hot-shot' pﬂot,
having modelled their demeanour after an action

there is smoke, there is fire, and so he
might be related to that accident. Third,
Franklin Haver. He considers himself as a
competent pilot. In fact, he often attempts
reckless stunts in his aircraft. For these
reasons, we decided to kill these people

ANNN NV VNN N NN NN NNNN NN ’/

movie they saw at a young age. They wear large
‘sunglasses ‘all the time, drive around on &
motoreycle and attempt reckless stunts in their
aireraft.

Gabriel is very dignified. They work as a valet in a
muulnnnlﬂmldmlndby all the other workers, as
‘be construed

ofa
1 me mu~der, even “tous 1d be
neg lm).mmu 20 theia to Le the n.u.k.-u.
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More Playable Serious Games

Make serious games more COTS-like and playable
Preset language content, labor and resource-intensive,
unscalable.

INFLUENT

92
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INFLUENT

e Limited scenes

e All objects and corresponding
vocabulary are preset.

e Unsustainable, unscalable and
non-customizable.

The developers are said to have

given up on further development...
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DUOLINGO ADVENTURE



http://www.youtube.com/watch?v=Ew4kM1FmM8o

3. ALAND GBLL




Al in GBLL Classes

Al as a language assistant

Al for creating learning materials

L&38 80T,
3V EK?

ELrhh—1!
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Al in Game Development

Large Language Models enable adaptive, conversational, and scalable
language learning experiences while dramatically reducing game
development costs (Al-generated visual resources, vibe coding)

e Scalable content creation: Al generates dialogue, scenarios, and
practice materials, making serious games more replayable and less
labor-intensive to design

e Richer language interaction: real-time conversation, and contextual
response generation within the game world

e Adaptive support: Al personalizes difficulty, feedback, and scaffolding
to learners’ needs during gameplay
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Al in COTS Game Development

Many developers are using Al for creating COTS games: 2320 games
tagged Al on Steam as of June 22nd, 2026: very few are suitable for
language learning.

WHISPERS FROM THE STAR
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http://www.youtube.com/watch?v=3hnIPdVZK1A

Al in COTS Game Development

Players are calling for Al integration: Custom Al “mods”

itient Sim:

forward, restir I —

hey whats u

nees as he considered Aisha's ques By whatsug
I'm thinkiny the local

place that just opened up. You in?" He -
raised an eyeb clearly interested in tog rt. “Wh

where u going next

you hear about that w

household last y end? Apparently, Viad
wasina d mood—who

knew he could actually smile?

lets go then

“Awesome! Let's grab our shoes and head
out,” J said, springing to his feet with a
burst of energy. He flashed Aisha a playful
grin. “Just give me a second to grab my
jacket. Can't go out looking like a
complete mess, right?” With that, he
dashed toward the coat rack, excitement
bubbling as he envisioned the fun they'd
have at the taco place.

lets go then




Al in Serious Game Development

e Create multi-modal assets such as audios, videos, pictures
e Create learning content
e Still very limited and not so playable compared to COTS games

Al for creating game assets

ASK MOM: FIND OBJECTS, LEARN WORDS
Al for creating learning content

GENQEUST
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Al in Serious Game Development

Espanol

[ 1
English

LI | s
) y

PyCCKMM
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https://docs.google.com/file/d/1MfSRgZwHnuN7tfPN6sUoOlU5PpTAZfWv/preview

GENQUEST

A multi-modal narrative game with player-determined branching stories.

“Choose Your Own Adventure”

Differences:
e On-the-fly generation of story
progression and illustrations
e Language support
Proficiency-aligned stories
e Review quizzes

A Fable Story

Léo s'était promené sur la plage calme, longeant les dunes et les coquillages, quand un cri avait déchiré le

bruit des vagues. S'arrétant net, il avait tourné la téte vers la mer, le coeur serré. L'air salé lui avait piqué le nez,
et I'écume avait roulé plus fort, comme si quelque chose luttait au loin. Il avait reconnu la voix de son amie la

tortue, emportée vers le large. Alors, Léo avait d{i choisir ce qu'il avait fait au moment du cri.
Quel choix avait-il fait ?

Il avait couru vers I'eau pour regarder tout de suite.
Il avait appelé fort pour demander qui avait eu besoin d'aide.

Il avait cherché autour de lui un outil avant d'étre allé plus pres.

Lookup History &

sa voix s'était mélée au ven...
hésité
Léo avait compris qu'il dev...

comme si quelque chose lu...
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GenQuest

Game

Admin

Demo of GenQuest

Start Your Adventure

Select a genre to start your adventure

Select Genre

Select a genre

Theme (Optional)

Enter theme (e.g., friendship, loyalty)

Scene Details (Optional)

Add specific details about the story you want to generate..

<>

4

Recent Games
#1 COMPLETED
A Fable Story
#2 N _PROGRESS

A Gothic Horror Story

#3 COMPLETED
A Romance Story

#4 COMPLETED
A Mystery Story

#5 INIT
A Romance Story

View all history >
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https://atg-fr.judywang.jp/

Al in Serious Game
OLD PEDAGOGY, NEW SKIN.

~ LI M lTAT I 0 N S 5 5 2 B 6938 : A WOLF COVERED IN SHEEP’S FUR
> ¢ - T - - B \

‘ DALY T Zamiba T | GAMIFICATION
|
|

i OLD PEDAGOGY NEW SKIN:
“ ” : e LECTURE '
Not “game” enough. More like 00 7//3 (%] ,

“gamification”

« REPEAT \
o TEST

 OBEY

LEVEL UP! G 75%

DAILY CHALLENGE

. @

STREAK

The intentional use of game
elements for a gameful experience
of non-game tasks and contexts
(Krath et al., 2021).

NEW SKIN:
| GAMIFICATION

g
T NOT MUCH
HAS CHANGED.
JUST THE
PACKAGING

Krath, J., Schirmann, L., & von Korflesch, H. F. O. (2021). Revealing the theoretical basis of gamification: A systematic review and analysis of theory in research on gamification, serious 106
games and game-based learning. Computers in Human Behavior, 125, 106963. https://doi.org/10.1016/j.chb.2021.106963


https://doi.org/10.1016/j.chb.2021.106963

Al in Serious Game

> LIMITATIONS =

Most recent work is still dominated by prototypes, pilot studies, and short
interventions.

narrative coherence over time: consistent storylines over extended
gameplay

pedagogical reliability: integrating learning goals

Learner adaptation: language-level control

Responsible Al: safety, privacy, and bias

Long-term learning effects: durable learning gains beyond novelty
effects
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5. Demos
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Please feel free to get a demo account from the presenters

GenQuest Conversation system

atg.judywang.jp conv.judywang.jp
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6. Challenges and Future Directions
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What's Still Hard

e Pedagogical reliability, assessment validity, and language-level control
e Narrative & multimodal coherence over a full learning sequence
e F[airness across non-native speakers, dialects, and low-resource languages

e Safety, privacy, and proving durable learning gains beyond novelty effects
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Principles for Responsible Adoption

Be intentional Use the right tool
&e ab

Automate high-impact stages Rules, Statistical, ML, or

with purpose; not every step GenAl — match the

needs it. technique to the problem.

Design for fairness Monitor always

@ .
Build in bias & fairness . Language and populations
checks; test continuously shift — re-validate; “set and
across groups. forget” is risky.

/Y
A\ /4

Keep humans in the

loop

Al suggests; teachers and
experts decide and stay
accountable.

Design for inclusion

Plurilingual, neurodivergent,
and low-resource learners by
default.

Automation is not about replacing humans — it is about combining the right technology with human judgment.
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Open Discussion

e Where should the human stay firmly in the loop & where are you comfortable letting Al
act alone?

e \What does Al genuinely change about how people learn vs. what it just makes faster
and/or cheaper?

e Should Al in education optimise for measurable outcomes, or for harder-to-measure
goals like curiosity and agency?

e Are we building tools that adapt to learners, or quietly training learners to adapt to the
tools?

e \Who should own and govern the learner data these systems depend on and/or collect?
What is the single biggest barrier to adopting these tools in your own context?

A few questions to take into the room & we'd love your perspective.
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Further Information & Resources

e Tutorial website:

=]

https://aied2026-hacc-tutorial.github.io/

e Slides, materials, and further reading will be available online
e Please reach out with questions or feedback
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https://aied2026-hacc-tutorial.github.io/

Thank you!
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