


General-purpose GenAl vs. Educational GenAl

GenAl in education holds promise, supporting teachers (e.g., suggesting tailored learning
activities) and students (e.g., benefiting from 24/7 assistance).

However, general-purpose GenAl tools
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Lack contextualization Lack pedagogical foundation Limit personalization Thread teacher autonomy

How can general-purpose GenAl tools be effectively transitioned into educational GenAl?



Automation — Augmentation Paradox

AUTOMATION & AUTONOMY




Teacher controls

Teacher only

Autonomy during the lesson

Technology

provides supportive

information

Teacher assistance

Teacher monitors
technology

Technology
controls
specific tasks

Partial automation

Technology
signals when
teacher control
is needed

Technology
controls broader
set of tasks

Conditional
automation

Teacher control
and monitoring
is not required for
specific

tasks

Technology
requests
teacher control

Technology
controls most
tasks automatically

High automation

Technology
controls all
tasks automatically

Full automation

© Anne Horvers & Inge Molenaar, Adaptive Learning Lab.



Autonomy In design and lesson planning

Before lesson During lesson
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teachers where they plan
each lesson and apply the
tool to their own teaching



Methodology

Co-design process: teacher not user but architects of the GenAl-based tools

v v
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Analysis of Practical
Problems by Researchers
and Practitioners in
Collaboration

Development of Solutions
Informed by Existing Design
Principles and
Technological Innovations

Iterative Cycles of
Testing and
Refinement of
Solutions in Practice

Reflection to Produce
“Design Principles”
and Enhance Solution
Implementation

* One-to-one interviews with * Focus group with  * 2 Co-design events
teachers (N=10) and students teachers (N=9) with teachers (N=8/
(N=12) session)



Identification of current GenAl Use and Teacher Needs /Phase 7

Teacher concerns:

Student cognitive offloading

“I am afraid students have
stopped thinking or
brainstorming; this impact the
development of critical
thinking”
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Student overreliance on the
Al-generated outcome

“they [students] do not use other
resources and uncritically they are
copying everything”

Monitor
—0-
Configure
[
Decide

Lack of control in the teaching
process (N=8)

“Help! how can | guarantee my
autonomy?”

“There is the problem that you
cannot see how much it has been
created by Al and how much by the
students” 7



Teacher Requirements phase 2]

‘
|||| =

=

== [Vonitor
Student-Al interactions
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the GenAl features the GenAl features ’\ Decide task division
between Al-teacher
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Automation — Augmentation




Conﬁgure [Lesson Orchestration]

D  encusH(vwo3) g
‘% GenAl Tool -- Teacher Interface > GenAl Settings ° Return
<= L L . .
Configure options for students' GenAl prompling: ‘ —— ! Crltlcal Thlnkl ng
= Daily prompting limit: 5%
0O Word answer minimum length: - |¥
E Word answer maximum length: I
[ Forced hallucination percentage: 33 Iﬂ
B Behaviour when asking for direct solutions: Provide scaflolding teedback without the direct sclution ||
Mo filtering o— . e
indor ine shdent s eect siionsore nct sosse —— | Direct the learning process
o=—
O Customized add-ons to students' prompts: 0., “provide on answer for o 15-years-oid student”
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Monitor
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Y, GenAl Tool -- Teacher Interface > Monitor Students' GenAl Use

° Return

(B) student List 4 Prompt statistics
Most Asked Topics

Jill Baijings m oy IT:_T—E e e
Esmee Brugts ] § [7 Questions] Vocobulary
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Frenkie de Jong E s E b ¥ Copy & Poste Suspicious

N . T = 1]
Daniélle de Ligt 2 z -E 3 | - Vour Lnat Holdays I_I
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Lieke Martens § A XoviSimone
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Lieke Martens [Thirsdey] O O OO 3T
Xavi Simons [Friday] Date

e

Student-Al
engagement

Al Misuse

Ortega-Arranz, A., Topali, P., Garcia-Zarza, P., Bote-Lorenzo, M. L., Asensio-Pérez, J. |., & Molenaar, I. (2026). GenAl analytics and pedagogical configurations: Featuring new generative Al systems in education. In Proceedings of the 16th International

Learning Analytics and Knowledge Conference

Ortega-Arranz, A., Topali, P., & Molenaar, I. (2025). Configuring and monitoring students' interactions with generative Al tools: Supporting teacher autonomy. In Proceedings of the 15th International Learning Analytics and Knowledge Conference



Task Division [Lesson Orchestration & Lesson Enactment]

Teacher interface

Design Feedback Chat

E] A § Q seoen

Would you like supportive learning activities and targeted
feedback for this task focusing on:

Regarding this task, my class consists of: (High, Low,
Combination of Performers

high performers low performers combination

combination

With regard to this task, my class consists of: (A lot, Little prior
knowledae)

=) -
Type a new message here

20 Q@ |

R} Create and deliver (semi)automated feedback

Student interface

=

(o)

Design Feedback Chat
(D g
=
‘ [ ] Q Search
m Thank you for your input
[T} I've now compiled the directions for feedback accordingly. You'll find a

main document with the overall comments, along with separate files for
each of the tasks (1, 2, 3, and 4) to make everything easy to navigate.
If there's anything you'd like me to clarify or adjust, I'm happy to help!

Click to download: Overall Feedback Guide

Type a new message here
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From General-purpose GenAl to Educational GenAl

@ Monitor

Student-Al interactions

@ Co-create E Configure

the GenAl features the GenAl features ‘\ Decide task division
between Al-teacher

>
Tool Co-Design Lesson Co-Orchestration Lesson Enactment
Before Class During Class

Addressed key limitations of general-purpose GenAl tools:

e Lack of contextualization Collaborate with teachers to align the GenAl tool with lesson plans and classroom activities

e Limited personalization Enables teachers to monitor student progress // Supports adaptive, individualized feedback

* Weak pedagogical foundation | xjign the prototypes with pedagogical theories (e.g., feedback theory)

[
Threats to teacher autonomy Enhances teachers’ ability to act and fine-tune tool using their professional judgment .
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