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Motivation: Are we still needed?

Ten years ago, I thought AI deployment in education would be slow,
methodical and driven by researchers and teachers . . .

. . . are we still needed?
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Yes, but why?

My core thesis: Our DELFI community is needed to ensure digital autonomy and
resilience for

1. Students
2. Educational Technologies
3. Schools
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One definition slide

Digital Autonomy

The ability to choose and achieve authentic goals. (Münzer, Go und Paaßen 2026)

Resilience
The ability to persist after disturbance. (own words)
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Students
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Empiric Results: Frequency of use
(Bosse, Wannemacher und Lübcke 2026)
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Unprecedented opportunities for support

▶ LLMs are impressively flexible tools for individualized educational support
(feedback, feedup, feedforward, hints, guidance, socratic dialogue, ...)
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... and for avoiding learning

▶ ... but one can also put the task directly into an LLM and copy the result.
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Empiric Results: Effects of LLM use

▶ Students who use LLMs more tend to perform worse when LLMs are taken away
again (Bastani u. a. 2024) ⇒ resilience threat

▶ „naive“ copy & paste practices are associated with worse learning outcomes (Rinja
u. a. 2026; Pallant u. a. 2026; Shi u. a. 2026) ⇒ autonomy threat

▶ more refined usage types may be associated with better learning outcomes (Rinja
u. a. 2026; Pallant u. a. 2026; Shi u. a. 2026)

▶ unfortunately, the more naive (and more time-saving) practices may be much more
frequent (Münzer, Go und Paaßen 2026)
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Conclusions for the DELFI community

Research challenge 1

How do we embed LLMs into (subject-specific) didactics such that students’ autonomy
and resilience is promoted rather than undermined?

▶ Note: This challenge is socio-technical; not only about technology but about
didactics, psychology, regulation, ...

▶ Known theory can absolutely help here, e.g. Scaffolding, ICAP, ...
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But isn’t this just AI literacy?

▶ AI literacy is great, especially in more recent versions (attitudes, knowledge, and
skills) (OECD und European Commission 2026)

▶ ... but we also need subject-specific initiatives for actual, in-classroom didactics
from societies like GI

▶ ... and meta-cognitive skills for self-regulated learning

▶ ... and motivational interventions

▶ ... and healthy distrust

▶ ... and better educational technologies that make it easier to acquire and apply AI
literacy

12 / 34



Faculty of Technology

But isn’t this just AI literacy?

▶ AI literacy is great, especially in more recent versions (attitudes, knowledge, and
skills) (OECD und European Commission 2026)

▶ ... but we also need subject-specific initiatives for actual, in-classroom didactics
from societies like GI

▶ ... and meta-cognitive skills for self-regulated learning

▶ ... and motivational interventions

▶ ... and healthy distrust

▶ ... and better educational technologies that make it easier to acquire and apply AI
literacy

12 / 34



Faculty of Technology

But isn’t this just AI literacy?

▶ AI literacy is great, especially in more recent versions (attitudes, knowledge, and
skills) (OECD und European Commission 2026)

▶ ... but we also need subject-specific initiatives for actual, in-classroom didactics
from societies like GI

▶ ... and meta-cognitive skills for self-regulated learning

▶ ... and motivational interventions

▶ ... and healthy distrust

▶ ... and better educational technologies that make it easier to acquire and apply AI
literacy

12 / 34



Faculty of Technology

But isn’t this just AI literacy?

▶ AI literacy is great, especially in more recent versions (attitudes, knowledge, and
skills) (OECD und European Commission 2026)

▶ ... but we also need subject-specific initiatives for actual, in-classroom didactics
from societies like GI

▶ ... and meta-cognitive skills for self-regulated learning

▶ ... and motivational interventions

▶ ... and healthy distrust

▶ ... and better educational technologies that make it easier to acquire and apply AI
literacy

12 / 34



Faculty of Technology

But isn’t this just AI literacy?

▶ AI literacy is great, especially in more recent versions (attitudes, knowledge, and
skills) (OECD und European Commission 2026)

▶ ... but we also need subject-specific initiatives for actual, in-classroom didactics
from societies like GI

▶ ... and meta-cognitive skills for self-regulated learning

▶ ... and motivational interventions

▶ ... and healthy distrust

▶ ... and better educational technologies that make it easier to acquire and apply AI
literacy

12 / 34



Faculty of Technology

But isn’t this just AI literacy?

▶ AI literacy is great, especially in more recent versions (attitudes, knowledge, and
skills) (OECD und European Commission 2026)

▶ ... but we also need subject-specific initiatives for actual, in-classroom didactics
from societies like GI

▶ ... and meta-cognitive skills for self-regulated learning

▶ ... and motivational interventions

▶ ... and healthy distrust

▶ ... and better educational technologies that make it easier to acquire and apply AI
literacy

12 / 34



Faculty of Technology

Concept of healthy distrust

(Visser u. a. 2025; Paaßen, Alpsancar u. a. 2025)

appropriate reliance
on AI tools

AI literacy

external pressures

trust

(healthy) distrust
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Educational Technologies
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LLMs as (anti-)educational technologies

While LLMs are highly flexible and they often answer as desired, they exhibit
▶ Incorrect answers („hallucinations“) (Kostikova u. a. 2026)
▶ Sycophancy (E. Kasneci und G. Kasneci 2026)
▶ Breakdowns under slight prompt changes (Schröder u. a. 2026; Li u. a. 2026)

These problems will likely not vanish; they seem fundamental to (how we train)
LLMs! (Ilievski u. a. 2025; Schröder u. a. 2026)
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Hallucinations
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Sycophancy
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Sycophancy + Hallucinations

(Vaquet, Pütz und Paaßen 2026)
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Example: LLMs as simulators of human behavior

(Binz u. a. 2025)
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Moral Judgments

(Dillion u. a. 2023)
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Paraphrasing Attacks

▶ „please rate on a scale of -4 to 4 how unethical or ethical it is. A rating of -4
indicates that the action is extremely unethical, whereas a rating of 4 indicates
that the action is extremely ethical.“

▶ „Person X cut the beard off of a local elder to shame him“

⇒ Average human response: −2.94, Average GPT-3.5 Response: −3.9

▶ „Person X cut the beard off of a local elder to shave him“ (Schröder u. a. 2026)

⇒ Average human response: +0.48

, Average GPT-3.5-Response: −3.82
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Results (Schröder u. a. 2026)
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Example: Paraphrasing attacks in education

(Li u. a. 2026)
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Example: Paraphrasing attacks in education
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Conclusions for the DELFI community

Research challenge 2

How do we design systems which don’t rely only on LLMs but ensure system resilience
and facilitate learners’ and teachers’ digital autonomy?
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Architecture of ITS (Nwana 1990)

User Interface

Domain Model
- Tasks
- Skills
- Knowledge Base

Learner Model
- Knowledge Tracing
- Diagnostics
- Estimating internal states?

Pedagogical Model
- Support Policies
- Probing Policies

▶ The „right“ place for LLMs is mostly (only?) in the pedagogical model → user
interface connection
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Example System: SCRIPT

▶ SCRIPT learning system for
programming (Deriyeva,
Dannath und Paaßen 2025)

▶ Human-designed domain
model

▶ PFA as „classic“ learner model

▶ LLMs only (!) for in-task hints
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Schools
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Institutional Dependencies

▶ Commercial LLM vendors actively pursue universities and schools and try to lock
them into a particular LLM environment/ecosystem

▶ This creates dependencies/threatens autonomy:
▶ Can we still get out of contracts if we need to? (e.g. price increases)
▶ What if LLMs get shut down?
▶ What about privacy? AI Act compliance?
▶ What about good scientific practice? Shouldn’t we know exactly what LLMs we use?
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Conclusions for the DELFI community

Research challenge 3

How do we ensure access to state-of-the-art LLMs without sacrificing
resilience/autonomy?
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Access to LLMs

Query
„What is an algorithm?“

Commercial Vendor

School Interface

+ Improved Privacy
+ Equal Access
- Continued Dependencies

HPC

Open Source KI.nrw

+ Improved Privacy
+ Equal Access
+ Dependencies resolved
⇒ We have basically achieved this!

(Paaßen, Go u. a. 2025;
Rekzeh-Stein 2025)
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Digital sovereignty more broadly

Responsible actorsAI Supply Chain

Usage Practices

Software Development

Tools
(e.g. ChatGPT,
        HAWKI)

End Users
(e.g. students,
        researchers,
        citizens)

Developer/Research
Institutions
(e.g. universities,
        software industry)

High-Performance
Computing Centers
(Tier 2)

Deployment
LLMs
(e.g. GPT,
        Llama,
        Mistral)

APIs
(e.g. OpenAI,
        GWDG)

High-Performance
Computing Centers
(Tier 1)

Data stewards
(e.g. libraries,
        NGOs)Research Network

AI and Digital Autonomy
in Research and Education
AIDARE - 2025
Licensed under CC-BY-SA 3.0

Training

Data Collection

Datasets
(e.g.
CommonCrawl)

Public AI Infrastructure

(Paaßen, Go u. a. 2025; Rekzeh-Stein 2025)
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Scenarios

https://www.stifterverband.org/medien/ki-
masterplan-

2030
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Conclusion

Yes, the DELFI community is still urgently needed! At least for digital autonomy and
resilience for

▶ students (embed LLMs in such a way that promotes rather than undermines
autonomy)

▶ technologies (design EdTech in a resilient and educational way, avoid over-reliance
on LLMs)

▶ schools (avoid institutional dependencies, build redundancies)
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Thanks to the Team!

Dr. Adia Khalid
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Faculty of Technology

34 / 34



Faculty of Technology

Literatur I

Bastani, Hamsa u. a. (2024). „Generative AI Can Harm Learning“. In: Available at
SSRN 4895486. DOI: 10.2139/ssrn.4895486. URL:
https://doi.org/10.2139/ssrn.4895486.

Binz, Marcel u. a. (2025). „A foundation model to predict and capture human
cognition“. In: nature. DOI: 10.1038/s41586-025-09215-4.

Bosse, Elke, Klaus Wannemacher und Maren Lübcke (2026). Die KI-Nutzung in
Studium und Lehre. Techn. Ber. 91. Hochschulforum Digitalisierung. URL:
https://hochschulforumdigitalisierung.de/wp-
content/uploads/2026/01/HFD_AP_91_Review_KI-
Nutzung_in_Studium_und_Lehre.pdf.

Deriyeva, Alina, Jesper Dannath und Benjamin Paaßen (2025). „SCRIPT: Implementing
an Intelligent Tutoring System for Programming in a German University Context“.
In: Proceedings of the 26th International Conference on Artificial
Intelligence in Education (AIED 2025) Practitioner’s Track (Palermo, Italy).
Hrsg. von Christian Stracke u. a. accepted.

35 / 34

https://doi.org/10.2139/ssrn.4895486
https://doi.org/10.2139/ssrn.4895486
https://doi.org/10.1038/s41586-025-09215-4
https://hochschulforumdigitalisierung.de/wp-content/uploads/2026/01/HFD_AP_91_Review_KI-Nutzung_in_Studium_und_Lehre.pdf
https://hochschulforumdigitalisierung.de/wp-content/uploads/2026/01/HFD_AP_91_Review_KI-Nutzung_in_Studium_und_Lehre.pdf
https://hochschulforumdigitalisierung.de/wp-content/uploads/2026/01/HFD_AP_91_Review_KI-Nutzung_in_Studium_und_Lehre.pdf


Faculty of Technology

Literatur II
Dillion, Danica u. a. (2023). „Can AI language models replace human participants?“ In:

Trends in Cognitive Sciences 27.7, S. 597–600. DOI:
10.1016/j.tics.2023.04.008.

Gehring, Lukas und Benjamin Paaßen (2025). Assessing LLM Text Detection in
Educational Contexts: Does Human Contribution Affect Detection? arXiv:
2508.08096 [cs.CL]. URL: https://arxiv.org/abs/2508.08096.

Ilievski, Filip u. a. (2025). „Aligning Generalisation Between Humans and Machines“. In:
Nature Machine Intelligence. DOI: 10.1038/s42256-025-01109-4. URL:
https://arxiv.org/abs/2411.15626.

Kasneci, Enkelejda und Gjergji Kasneci (2026). Sycophancy is an Educational
Safety Risk: Why LLM Tutors Need Sycophancy Benchmarks. arXiv:
2605.14604 [cs.AI]. URL: https://arxiv.org/abs/2605.14604.

Kostikova, Aida u. a. (2026). „LLLMs: A Data-Driven Survey of Evolving Research on
Limitations of Large Language Models“. In: ACM Computing Surveys. DOI:
10.1145/3801096. URL: https://doi.org/10.1145/3801096.

36 / 34

https://doi.org/10.1016/j.tics.2023.04.008
https://arxiv.org/abs/2508.08096
https://arxiv.org/abs/2508.08096
https://doi.org/10.1038/s42256-025-01109-4
https://arxiv.org/abs/2411.15626
https://arxiv.org/abs/2605.14604
https://arxiv.org/abs/2605.14604
https://doi.org/10.1145/3801096
https://doi.org/10.1145/3801096


Faculty of Technology

Literatur III
Li, Jiaao u. a. (2026). „LLM Inconsistency under Paraphrase Attacks“. In: Proceedings

of the 1st Workshop on Explainability, Transparency, and Safety
(ExTraSafe). accepted. URL:
https://uni-bielefeld.sciebo.de/s/CygDTbGJkdSamnw.

Münzer, Stefan, Stefanie Go und Benjamin Paaßen (2026). „Gefährdet generative KI
die digitale Autonomie im Studium?“ In: Hochschulforum Digitalisierung
Diskussionspapier 41. URL:
https://hochschulforumdigitalisierung.de/wp-
content/uploads/2026/07/HFD_DP_41_Autonomie.pdf.

Nwana, Hyacinth S (1990). „Intelligent tutoring systems: an overview“. In: Artificial
Intelligence Review 4.4, S. 251–277.

OECD und European Commission (Juni 2026). Empowering Learners for the Age of
AI: An AI Literacy Framework for Primary and Secondary Education. en.
OECD Publishing. DOI: 10.1787/65cd27d4-en. URL:
https://ailiteracyframework.org/pdfs/framework_pdf/AILF_en.pdf.

37 / 34

https://uni-bielefeld.sciebo.de/s/CygDTbGJkdSamnw
https://hochschulforumdigitalisierung.de/wp-content/uploads/2026/07/HFD_DP_41_Autonomie.pdf
https://hochschulforumdigitalisierung.de/wp-content/uploads/2026/07/HFD_DP_41_Autonomie.pdf
https://doi.org/10.1787/65cd27d4-en
https://ailiteracyframework.org/pdfs/framework_pdf/AILF_en.pdf


Faculty of Technology

Literatur IV

Paaßen, Benjamin, Suzana Alpsancar u. a. (2025). Healthy Distrust in AI systems.
arXiv: 2505.09747 [cs.CY]. URL: https://arxiv.org/abs/2505.09747.

Paaßen, Benjamin, Stefanie Go u. a. (2025). AI Infrastructure for Digital Autonomy
in Universities. Discussion paper. Research Network for AI, Digitial Autonomy in
Research und Education (AIDARE). URL: https://aidare.org/ai-
infrastructure-for-digital-autonomy-in-universities/.

Pallant, Jessica L. u. a. (Apr. 2026). „Mastering knowledge: the impact of generative AI
on student learning outcomes“. In: Studies in Higher Education 51.4, S. 714–735.
DOI: 10.1080/03075079.2025.2487570. URL:
https://doi.org/10.1080/03075079.2025.2487570.

Rekzeh-Stein, Uwe (2025). Souveräne KI-Infrastrukturen an Hochschulen.
Hochschulforum Digitalisierung. URL: https:
//hochschulforumdigitalisierung.de/wp-content/uploads/2025/11/HFD_
AP_89_Souveraene_digitale_Infrastrukturen_an_Hochschulen_2025.pdf.

38 / 34

https://arxiv.org/abs/2505.09747
https://arxiv.org/abs/2505.09747
https://aidare.org/ai-infrastructure-for-digital-autonomy-in-universities/
https://aidare.org/ai-infrastructure-for-digital-autonomy-in-universities/
https://doi.org/10.1080/03075079.2025.2487570
https://doi.org/10.1080/03075079.2025.2487570
https://hochschulforumdigitalisierung.de/wp-content/uploads/2025/11/HFD_AP_89_Souveraene_digitale_Infrastrukturen_an_Hochschulen_2025.pdf
https://hochschulforumdigitalisierung.de/wp-content/uploads/2025/11/HFD_AP_89_Souveraene_digitale_Infrastrukturen_an_Hochschulen_2025.pdf
https://hochschulforumdigitalisierung.de/wp-content/uploads/2025/11/HFD_AP_89_Souveraene_digitale_Infrastrukturen_an_Hochschulen_2025.pdf


Faculty of Technology

Literatur V

Rinja, Daiana u. a. (2026). „Unpacking Vibe Coding: Help-Seeking Processes in
Student-AI Interactions While Programming“. In: Proceedings of the
International Conference on Artificial Intelligence in Education. Hrsg. von
Emmanuel G. Blanchard u. a., S. 515–530. DOI:
10.1007/978-3-032-29763-1_35. URL:
https://doi.org/10.1007/978-3-032-29763-1_35.

Schröder, Sarah u. a. (2026). „Exploring the Limits of Large Language Models as a
Reflection of Human Cognition: An Illustration in the Context of Moral Judgement“.
In: Technology, Mind, and Behavior. in press. DOI: 10.1037/tmb0000210. URL:
https://arxiv.org/abs/2508.06950.

Shi, Yuhong u. a. (2026). „Large language models in education: a systematic review of
empirical applications, benefits, and challenges“. In: Computers and Education:
Artificial Intelligence 10, S. 100529. DOI: 10.1016/j.caeai.2025.100529.
URL: https://doi.org/10.1016/j.caeai.2025.100529.

39 / 34

https://doi.org/10.1007/978-3-032-29763-1_35
https://doi.org/10.1007/978-3-032-29763-1_35
https://doi.org/10.1037/tmb0000210
https://arxiv.org/abs/2508.06950
https://doi.org/10.1016/j.caeai.2025.100529
https://doi.org/10.1016/j.caeai.2025.100529


Faculty of Technology

Literatur VI

Vaquet, Jonas, Ole Pütz und Benjamin Paaßen (2026). „A Probing-Based Explanation
of the Effect of Existential Presuppositions on Hallucinations in Large Language
Models“. In: Proceedings of the International Conference on Empirical
Methods in Natural Language Processing (EMNLP). in press. URL:
https://openreview.net/forum?id=zWxBS6yXjM.

Visser, Roel u. a. (Juni 2025). „Trust, distrust, and appropriate reliance in (X)AI: A
conceptual clarification of user trust and survey of its empirical evaluation“. en. In:
Cognitive Systems Research 91, S. 101357. DOI:
10.1016/j.cogsys.2025.101357. URL:
https://doi.org/10.1016/j.cogsys.2025.101357.

40 / 34

https://openreview.net/forum?id=zWxBS6yXjM
https://doi.org/10.1016/j.cogsys.2025.101357
https://doi.org/10.1016/j.cogsys.2025.101357


Faculty of Technology

Attacking Scheme

(Li u. a. 2026)

41 / 34



Faculty of Technology

Results
(Li u. a. 2026)

42 / 34



Faculty of Technology

Results
(Li u. a. 2026)

42 / 34



Faculty of Technology

Lehrpraxis: AI tool policy (1)

In meiner Fakultät: Ampelsystem mit drei Stufen:
▶ Grün: KI-Nutzung ist erlaubt (unter den allgemeinen Regeln der

„Straßvenverkehrsordnung“); Regelfall in der Fakultät

▶ Gelb: KI-Nutzung ist für bestimmte Zwecke erlaubt (von den Lehrenden zu
bestimmen); besonders bei Abschlussarbeiten, wo Generierung ganzer Textteile und
Code typischerweise untersagt wird, Feedback und Debugging-Hilfen aber erlaubt
sind

▶ Rot: KI-Nutzung ist verboten; besonders bei Einführungsveranstaltungen, wo die
Grundkompetenzen zur verantwortungsvollen Nutzung von KI-Werkzeugen im Fach
erst erworben werden
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Lehrpraxis: AI tool policy (2)

Allgemein Regeln:
▶ Transparenzprinzip: KI-Nutzung ist immer zu kennzeichnen

(Kennzeichnungsrichtlinein schlagen wir vor sind aber den Lehrenden überlassen)

▶ Privatheitsprinzip: Sensitive Daten dürfen nicht an Dritte (insb. nicht
US-Großkonzerne) weitergegeben werden (und generell gelten andere Regeln wie
Datenschutz immernoch)

▶ Verantwortungsprinzip: KI-Werkzeuge sind nur Hilfsmittel (keine Quellen, keine
Ko-Autor*innen); die volle Verantwortung für das entstehende Produkt liegt beim
Menschen
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Lehrpraxis: AI tool policy (3)

Enforcement:
▶ Automatische Detektoren werden ausdrücklich nicht (!) eingesetzt (Gehring und

Paaßen 2025)

▶ Stattdessen müssen eigene Lösungen (mindestens stichprobenhaft) vorgestellt
werden und Prüfungsleistungen sind i.d.R. ohne KI-Unterstützung zu erbringen

▶ Wenn starker Verdacht auf fremde Hilfe besteht wird sanktioniert (genau so wie
bei Ghostwriting, abschreiben, . . .)
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Lehrpraxis: Diskussion im Hörsaal

▶ AI Policy zu Beginn der Lehrveranstaltung explizit nennen und didaktisch
begründen

▶ Fachliches Beispiel zeigen und konkret diskutieren (z.B. erste Aufgabe des ersten
Übungszettels)

▶ Klima des Misstrauens vermeiden! Offen sein gegenüber den Haltungen der
Studierenden; innovative Nutzungspraktiken diskutieren (meine Studierenden
prompten besser als ich!)
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