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Who is AID 2024? 
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Raise your hand if you are a é

a.Researcher

b.Teacher, instructional designer, course developer

c.Technical person

d.Student



Outline

1. Learning Analytics in the Age of AI 

2. Highly Informative Learning Analytics (HILA) 

3. The role of Learning Design

4. Data-enriched Learning Analytics (DeLA)

5. Research design

6. Some empirical findings 

7. Take away messages
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Take away message 

Obwohl die Integration von KI und Learning Analytics 

erhebliches Potenzial zur Verbesserung der 

Bildungspraktiken bietet, ist es entscheidend, diese 

Technologien mit einem Fokus auf:

- Kontext-spezifische Anwendungen,

- Empirische Validierung,

- und die vielfältigen Bedürfnisse der Lernenden 

anzugehen.

Der Erfolg von KI wird nicht nur von der Technologie

abhängen, sondern von unserem Engagement, diese

Werkzeuge so zu gestalten, zu testen und zu 

verfeinern, dass sie wirklich sinnvolle Lernergebnisse 

für alle Studierenden unterstützen.

Informed Precision (Informierte Präzision)



Learning Analytics in the Age of AI

6Greller, W. & Drachsler, H. (2012). Turning Learning into Numbers. Toward a Generic Framework for Learning 

Analytics. Journal of Educational Technology & Society, 15(3), 42ï57. 
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Human Intelligence versus Artificial Intelligence 
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Human Thinking: 

Constructs and 

navigates complex 

networks of 

interrelated 

symbols over time, 

based on 

experiences.

AI óThinkingô:

Builds statistical 

relationships 

between symbols 

(words) simulating 

understanding 

through patterns in 

data.

Key Question: Is AI true intelligence or just a sophisticated (word) simulation?

Es gibt keine Hinweise darauf, dass LLMs 
eincnnigogkpgu"ҷkpvgnnkigpvguҵ"Xgtjcnvgp"
entwickeln , das ihnen etwa ein planvolles 
oder intuitives Vorgehen oder komplexes 
Denken ermöglichen.



AI = Large Language Models  

Yang, J., Jin, H., Tang, R., Han, X., Feng, Q., Jiang, H., Yin, B., & Hu, X. (2023). Harnessing the power of LLMs in 

practice: A survey on ChatGPT and beyond. arXiv. https://arxiv.org/abs/2304.13712

https://arxiv.org/abs/2304.13712
https://arxiv.org/abs/2304.13712


AI can harm é 

Technical Risks:

- Reliability

- Hallucination

- Data Leakage

- Energy Consumption

Ethical & Legal Risks:

- Intellectual Property Rights

- Bias & Discrimination & Privacy

- Ethical Concerns

CK"ecp"jcto"jwocpu"cpf"gfwecvkqp"ҿ



Until now very little personalisation in most cases
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Tsai, YȤS, Rates, D., Moreno-Marcos, M. P., MuñozȤMerino, P. J., Jivet, I., Scheffel, M., Drachsler H.,Delgado Kloos, 
C, Gašević, D(2020). Learning analytics in European higher education ɀtrends and barriers , Computers & 

Education, 103933, https://doi.org/10.1016/j.compedu.2020.103933 .

Challenge 1: Ethics and Privacy.

Challenge 2: Weak pedagogical grounding.

Challenge 3: Resource demand.

Challenge 4: Engagement and buy-in.

Challenges for the rollout of Learning Analytics

+ IPR + Assessment regulations

+ Reliability  + Hallucination

+ Computational power for Local LLMs

+ Privacy & dependance on Big Tec 

Learning Analytics 

in the Age of AI

http://www.sciencedirect.com/science/article/pii/S0360131520301317
https://doi.org/10.1016/j.compedu.2020.103933
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Hansen, J., Rensing, C., Hermann, O., & Drachsler, H. (2020). Verhaltenskodex für Trusted Learning Analytics: 

Entwurf für die Hessischen Hochschulen. Frankfurt am Main, Germany. https://bit.ly/German_CoC_LA

7 Principles

1.Improving conditions for learning 

and teaching 

2.Support services for all students

3.Transparent handling of data

4.Critical handling of data

5.Human control

6.Managerial responsibility

7.Commitment to continuing training 

Challenge 1: Ethics and privacy

http://nbn-resolving.de/urn:nbn:de:0111-dipfdocs-189038.
http://nbn-resolving.de/urn:nbn:de:0111-dipfdocs-189038.
https://bit.ly/German_CoC_LA


Geminn, C. L., Johannes, P. C., Nebel, M., & Bile, T. (2023). Datenschutzrechtliche Beurteilung von Learning 
Analytics an Hochschulen in NRW. https://hss -opus.ub.ruhr -uni -bochum.de/

Challenge 1: Ethics and privacy

Source: https://www.ceps.eu/wp-content/uploads/2021/04/AI-Presentation-CEPS-Webinar-

L.-Sioli-23.4.21.pdf?.

https://hss-opus.ub.ruhr-uni-bochum.de/opus4/frontdoor/index/index/docId/9657
https://www.ceps.eu/wp-content/uploads/2021/04/AI-Presentation-CEPS-Webinar-L.-Sioli-23.4.21.pdf?
https://www.ceps.eu/wp-content/uploads/2021/04/AI-Presentation-CEPS-Webinar-L.-Sioli-23.4.21.pdf?


Would these 

indicators help 

you in your 

studies?

Jivet, I., Wong, J., Scheffel, M., Valle Torre, M., Specht, M., and Drachsler, H. (2021). Quantum of Choice: How 
learnersɅ feedback monitoring decisions, goals and self-regulated learning skills are related. In 11th LAK21. ACM, 

New York, NY, USA, 416ɀ427. *Best paper LAK21

Challenge 2: Weak pedagogical grounding

https://dl.acm.org/doi/10.1145/3448139.3448179
https://dl.acm.org/doi/10.1145/3448139.3448179


Motz, B. A., Bergner, Y., Brooks, C. A., Gladden, A., Gray, G., Lang, C., Li, W., Marmolejo-Ramos, F., & Quick, J. D. 

(2023). A LAK of Direction: Misalignment Between the Goals of Learning Analytics and its Research 

Scholarship. Journal of Learning Analytics, 10(2), 1-13. https://doi.org/10.18608/jla.2023.7913

Learning analytics research should utilize 

data from learners, measure student 

learning, and aim to intervene and improve 

learning environments.

Å37.4% of articles did NOT analyze data from 

learners in an education system

Å71.1% did NOT include any measure of 

learning

Å89.0% did NOT attempt to intervene in the 

learning environment.

Current state of learning analytics research 

does not align with its defined goals.

Challenge 2: Weak pedagogical grounding

https://doi.org/10.18608/jla.2023.7913
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Learning Analytics (LA)

High-level interpretations

ÅLearning model variables

ÅPSY & LA feedback on: self-regulation, reading 
comprehension, creative thinking, problem-solving, é

Low-level features

ÅLearner performance indicators

ÅPSY: e.g. information given in a text accessed

ÅLA: e.g. combine footprints to indicators

Data (Multimodal)

ÅObservable response

ÅPSY: highlighted text (explicit behavior)

ÅLA: location, time, clicks (digital footprints)

Drachsler, H., & Goldhammer, F. (2020). Learning Analytics and eAssessment ɁTowards Computational 
Psychometrics by Combining Psychometrics with Learning Analytics . In. Burgos, D. (Ed.) (2020). Radical 

Learning Analytics Solutions. pp. 67 -80. Singapore: Springer. 

Model for Highly Informative Learning Analytics

Data-enriched

Learning Analytics (DeLA)

https://link.springer.com/chapter/10.1007/978-981-15-4526-9_5
https://link.springer.com/chapter/10.1007/978-981-15-4526-9_5


Highly informative feedback goes 

beyond feedback on right/wrong,  

it provides correct solutions, hints 

for personal improvement and

competence development and is 

ideally given during the learning 

process.
Photo by Annika Gordon on Unsplash

Highly Informative Feedback with Learning Analytics

https://unsplash.com/@annikamaria?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/cZISY8ai2iA?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


The other side of the coin: Feedback Literacy

Woitt, S., Weidlich, J., Jivet, J., Orhan Göksün, D., Drachsler, H., & Kalz, M. (2023). Studentsô feedback literacy in 

higher education: an initial scale validation study. Teaching in Higher Education, 1-19. 

DOI: 10.1080/13562517.2023.2263838

https://www.tandfonline.com/doi/full/10.1080/13562517.2023.2263838
https://www.tandfonline.com/doi/full/10.1080/13562517.2023.2263838
https://doi.org/10.1080/13562517.2023.2263838


1. Focus on micro-level of learning and teaching 

a. Individual and group learning 

b. Feedback for learners & teachers 

c. Considering the learning context 

and skills of the learners

2. Create Data-enriched Learning Activities (DeLA)

a. Involve LA at the stage of Learning Design

b. Address common learning activities

c. Improve learner outcomes

3. Contribute to evidences about its effects 

a. Reliability and validity of LA applications 

b. Contribute empirical evidence on LA in practice

c. Release open data sets 

Highly Informative Learning Analytics in a nutshell 

Drachsler, H. (2023). Towards Highly Informative Learning Analytics. https://doi.org/10.25656/01:26787

https://doi.org/10.25656/01:26787
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1.Studierende mit hoch-informativem KI-Feedback 

erzielen bessere Noten als solche mit Standard-

Feedback.

1.Studierende finden hoch-informatives KI-Feedback 

hilfreicher als Standard-Feedback.

2.Studierende sind durch hoch-informatives KI-

Feedback motivierter als durch Standard-Feedback.

Three Hypotheses
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Photo by Alexander Schimmeck on Unsplash

Learning Analytics without DesignLearning Analytics with Design
23

Evidence-based Learning Design 

https://unsplash.com/@alschim?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/1N5jjLyBafc?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Evidence-based Learning Design 



Ahmad, A., Schneider, J., Griffiths, D., Biedermann, D., Schiffner, D., Greller, W., Drachsler, H. (2022). Connecting 

the dots ɀA literature review on learning analytics indicators from a learning design perspective . Journal of 

Computer Assisted Learning. https://doi.org/10.1111/jcal.12716
25

Evidence-based Learning Design 

https://edutec.science/products/

https://doi.org/10.1111/jcal.12716
https://doi.org/10.1111/jcal.12716
https://doi.org/10.1111/jcal.12716
https://edutec.science/products/
https://edutec.science/products/


Schmitz, M., Scheffel, M., Bemelmans, R., & Drachsler, H. (2022). FoLA2 ð A Method for Co-creating Learning 

AnalyticsïSupported Learning Design. Journal of Learning Analytics, 9(2), 265-281. 

https://doi.org/10.18608/jla.2022.7643
26

Evidence-based Learning Design 

https://doi.org/10.18608/jla.2022.7643


Kubsch M., Czinczel B., Lossjew J., Wyrwich T., Bednorz D., Bernholt S., Fiedler D., Strauß S., Cress U., Drachsler H., 

Neumann K. and Rummel N. (2022). Toward learning progression analytics ð Developing learning environments 

for the automated analysis of learning using evidence-centred design. Front. Educ. 7:981910. 

Sie sollten möglichst zur Sonne 
zeigené

Evidence-based Learning Design 



Jointly planning, analyzing, 
and improving teaching 
online

https://FoLA.digital



Jointly planning, analyzing, 
and improving teaching 
online

https://FoLA.digitalhttps://FoLA.digital
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Drachsler, H. (2023). Towards Highly Informative Learning Analytics. https://doi.org/10.25656/01:26787

DeLA for the most common learning activities. 

Data-Enriched Learning Activities

https://doi.org/10.25656/01:26787

