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Obwohl die Integration von Kl 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 vielfaltigen Bedurfnisse der Lernenden
anzugehen.

Der Erfolg von Kl wird nicht nur von der Technologie
abhangen, sondern von unserem Engagement, diese
Werkzeuge so zu gestalten, zu testen und zu
verfeinern, dass sie wirklich sinnvolle Lernergebnisse
far alle Studierenden unterstutzen.
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Greller, W. & Drachsler, H. (2012). Turning Learning into Numbers. Toward a Generic Framework for Learning
Analytics. Journal of Educational Technology & Society, 15(3), 421 57.



Human Intelligence versus Artificial Intelligence

Human Thinking:

Constructs and
navigates complex
networks of
Interrelated
symbols over time,
based on
experiences.
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Doch (noch) kein selbststandiges, komplexes
Denken moglich

Studie unter Leitung der TU zeigt Begrenztheit von ChatGPT & Co.

12.08.2024

Es gibt keine Hinwelse darauf, dass LLMs
encnni gogkpgu”"y4ykpvagn
entwickeln, das ihnen etwa ein planvolles
oder Intuitives Vorgehen oder komplexes
Denken ermoglichen.
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Builds statistical

relationships

between symbols |

! (wordsy sinutating # 9t} ¢ 0
understanding

through patterns in

data.

Key Question: Is Al true intelligence or just a sophisticated (word) simulation?
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Al = Large Language Models
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Yang, J., Jin, H., Tang, R., Han, X., Feng, Q., Jiang, H., Yin, B., & Hu, X. (2023). Harnessing the power of LLMS In
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Learning Analytics and Knowledge E’
Conference

Contents lists available at ScienceDirect

Computers & Education

journal homepage: www.elsevier.com/ocate/compedu

March 18 - 22, 2024

Learning analytics in European higher education—Trends and _ _
barriers Learning Analytics

Yi-Shan Tsai®*, Diego Rates”, Pedro Manuel Moreno-Marcos ©,
Pedro J. Munoz-Merino©, [oana Jivet?, Maren Scheffel ¢, Hendrik Drachsler=#.1,

Carlos Delgado Kloos®, Dragan Gaevié®~ In the Age Of AI

Challenge 1: Ethics and Privacy. + |PR + Assessment regulations

Challenge 2: Weak pedagogical grounding. + Reliability + Hallucination

Challenge 3: Resource demand., + Computational power for Local LLMs

Challenge 4: Engagement and buy-in. + Privacy & dependance on Big Tec

Tsal, YA, Rates, D., Moreno-Marcos, M. P., Muinoz AMerino, P. J., Jivet, I., Scheffel, M., Drachsler H. Delgado Kloos,
C, Ga s e v (2620). LBarning analytics in European higher education  ztrends and barriers , Computers &
Education, 103933, https://doi.org/10.1016/|.compedu.2020.103933



http://www.sciencedirect.com/science/article/pii/S0360131520301317
https://doi.org/10.1016/j.compedu.2020.103933

GStudiumdigitale GOETHEQ

UNIVERSITAT

Outline Pl o

Learning Analytics in the Age of Al

Highly Informative Learning Analytics (HILA)
The role of Learning Design

Data-enriched Learning Analytics (DelLA)
Research design

Some empirical findings

Ny O o N

Take away messages




l:‘ studiumdigitale

UNIVERSITAT

FRANKFURT AM MAIN

Challenge 1: Ethics and privacy
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4. Beispiele fiir Unterstiitzungsangebote

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
/.Commitment to continuing training

Entwurf fiir die Hessischen Hochschulen

Hansen, J., Rensing, C., Hermann, O., & Drachsler, H. (2020). Verhaltenskodex fur Trusted Learning Analytics:
Entwurf fur die Hessischen Hochschulen. Frankfurt am Main, Germany. https://bit.ly/German_CoC LA



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
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Challenge 1: Ethics and privacy
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NEWS ARTICLE | 1 August 2024 | Directorate-General for Communication | 2 min read

DRBG Al Act enters into force

Datenrecht Beratungsgesellschaft
B | e, Unacceptable risk

e.g. social scoring

.,_'\:
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DATENSCHUTZRECHTLICHE
BEURTEILUNG VON
LEARNING ANALYTICS AN

High risk

[y @0 reCrUItment, medical
% .
HOCHSCHULEN IN NRW | *Not mutually devices
l exclusive
Studie im Auftrag der Ruhr-Universitat Bochum e s e e e
Priv.-Doz. Dr. Christian L. Geminn, Mag. iur.
Rechtsanwalt Paul C. Johannes, LL.M.
Dr. Maxi Nebel
Dr. Tamer Bile, LL.M.
N
On 1 August 2024, the European Artificial Intelligence Act (Al Act) enters into force. The Act “\‘ L : -
aims to foster responsible artificial intelligence development and deployment in the EU. N [“\‘J/ ﬂ 11 | Mmat :\) 'J’ n f@ r j SK -
'1“\'\. " ARAAREAC RE | - WS
Marz 2023 Proposed by the Commission in April 2021 and agreed by the European Parliament and the Council '\\
in December 2023, the Al Act addresses potential risks to citizens’ health, safety, and fundamental _\

Source: https://www.ceps.eu/wp-content/uploads/2021/04/Al-Presentation-CEPS-Webinar-
L.-Sioli-23.4.21.pdf?.

Geminn, C. L., Johannes, P. C., Nebel, M., & Bile, T. (2023).Datenschutzrechtliche Beurtellung von Learning
Analytics an Hochschulen in NRW. https://hss -opus.ub.ruhr -uni-bochum.de/
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Challenge 2: Weak pedagogical grounding

; i
Learning tracker What is your goal for this MOOC?

W I d h Eamn a certificate ] Complete the course ] Explore the course Mot sure yet
I What would you like to get feedback on?
quiz ) Tn
=== Indicators help
+ Connectedness + Practice time
. v Time on platform + | Practice quiz attemptec
yO u I n yO u r + Revisited material
v Timeliness of submissions
Practice - ? ed
time t d S al | _

StUales : s there anything else that you would like to know?
Timeliness of Submit
submissions

® Successful learners @ You P

Jivet, I., Wong, J., Scheffel, M., Valle Torre, M., Specht, M., and Drachsler, H. (2021). Quantum of Choice: How
| earner sNAN feedback moni t or ireguated leamingskills ars relategl.o alh $1th AAKAL A€M, |
New York, NY, USA, 4167427. *Best paper LAK21


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

Challenge 2: Weak pedagogical grounding
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A LAK of Direction: Misalignment Between the Goals
of Learning Analytics and its Research Scholarship
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Charles Lang®, Warren Li’, Fernando Marmolejo-Ramos?®, Joshua D. Quick®
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Aligning the Goals of Learning Analytics with its
Research Scholarship: An Open Peer Commentary
Approach

Rebecca Ferguson', Hassan Khosravi', Vitomir Kovanovi¢', Olga Viberg', Ashish Aggarwal?,
Matthieu Brinkhuis2, Simon Buckingham Shum#, Lujie Karen Chen®, Hendrik Drachsler®,
Valerie A. Guerrero’, Michael Hanses®, Caitlin Hayward®, Ben Hicks'?, loana Jivet'!, Kirsty
Kitto'2, René Kizilcec'?, Jason M. Lodge'4, Catherine A. Manly's, Rebecca L. Matz'¢, Michael
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Williamson?® and Veronica X. Yan?’
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Action research, aptitude-by-treatment interaction, behaviourism, causal models, cognitivism, collaboration,
constructivism, curricular analytics, distance education, educational epidemiology, educational psychology,
educational science, epistemology, equity, evidence of learning, impact, incentives, inequality, intervention,
learning analytics, learning analytics loop, learning analytics research, learning analytics theory, learning
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Learning analytics research should utilize
data from learners, measure student
learning, and aim to intervene and improve
learning environments.

A 37.4% of articles did NOT analyze data from
learners in an education system

A 71.1% did NOT include any measure of
learning

A 89.0% did NOT attempt to intervene in the
learning environment.

Current state of learning analytics research
does not align with its defined goals.

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. htips://doi.org/10.18608/|la.2023.7913
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Model for Highly Informative Learning Analytics

Learning Analytics (LA) Psychometrics (PSY) DIPF @

ut fur Bild
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Data- enrlched

2arning Ana .

User- ( \ High-level interpretations Evidence

ALearning model variables
Ce ﬂte red Q J APSY & LA feedback on: self-regulation, reading Cente red

: comprehension, creative thinking, problem-s o | v i n}@%
o vad Low-level features C

ALearner performance indicators ONSIruct
ConStrUCt APSY: e.g. infon_’mation gi.ven in.a tgxt accessed d
eVIder]Ce ALA: e.g. combine footprints to indicators evidaence

Data (Multimodal)

AObservable response Data
TeCh nOIOgy APSY:: highlighted text (explicit behavior) I I .t
& Data ALA: location, time, clicks (digital footprints) CO eC IOﬂ

Drachsler, H., & Goldhammer, F. (2020). Learning Analytics and eAssessment  ? Towards Computational
Psychometrics by Combining Psychometrics with Learning Analytics . In. Burgos, D. (Ed.) (2020). Radical
Learning Analytics Solutions. pp. 67 -80. Singapore: Springer.
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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

PDrocess.

Photo by Annika Gordon on Unsplash
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function @ cecseccccccccccccces 5 Dimension A
Feedback attitudes
mOdeI .................... ’
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¥ 1110101100 - 10010101010 ¥ (2) Engagement with -~
=18 11111101110 7/ | | feedback ) .7
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. B Ve - engaging & pProcessing «««:s-seeeeees >
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Dimension B
(3) Enactment of Feedback practices
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adaptation .................... N
enactment  cececccccccccccnnnns B
monitoring .................... ’

Woitt, S., Weidlich, J., Jivet, J., Orhan Goksun, D., Drachsler, H., & Kalz, M. (2023). St udent so f eedb
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
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Highly Informative Learning Analytics in a nutshell

1. Focus on micro-level of learning and teaching D'Pf ®
a. Individual and group learning o e sy
b. Feedback for learners & teachers R - nos |
- . | HigHLY INTORMKTIVE Lo ; .
c. Considering the learning context R

and skills of the learners

::::::::::
i ol | (Doda € Hulk

2. Create Data-enriched Learning Activities (DelLA)
a. Involve LA at the stage of Learning Design
b. Address common learning activities
c. Improve learner outcomes

Pre ped;}'m”’l\o >A«« b>?uw5,2> Ana %

3. Contribute to evidences about its effects e ”““’f”'““;“”
a. Reliability and validity of LA applications ‘*“cb i %fﬁ - T& .‘: lm;‘;";;’mi
b. Contribute empirical evidence on LA In practice

e RO
C. Release open data sets @} U3

Drachsler, H. (2023). Towards Highly Informative Learning Analytics. https://doi.org/10.25656/01:26787
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@ ., 1 -Studierende mit hoch-informativem Kl-Feedback
, J erzielen bessere Noten als solche mit Standard-

)
‘ ‘ ! .
; !

ARSI
s Feedback.

‘—

1.Studierende finden hoch-informatives Kl-Feedback
hilfreicher als Standard-Feedback.

2.Studierende sind durch hoch-informatives Ki-
Feedback motivierter als durch Standard-Feedback.

21
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Evidence-based Learning Design
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Photo by Alexander Schimmeck on Unsplash

Learning Analytics with Design Learning Analytics without Design

23
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Evidence-based Learning Design

Learning Design

Learning Analytics

e p r p
Learning Objectives/ Resources/
Events Support
L >y AN >y
X
YES
N\

/

/

Is support needed? ]

Learning Activities

ey

(Learning) Activities

)
h
/

g studiumdigitale

2 2

Activity Outcomes
(Goal)

b vy

_________________________________________________________

Metrics

g 2\
[ Indicators }
e
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Metrics

# of reading sessions
duration of reading sessions
reading sessions per user

transitions btw. reading matenals
rereading the same matenal
reading interruptions

Indicators

(Learning) Activities

Reading analytics ©
Discourse analytic
Learning (behawar% patterns
Social network analysis
Analysis of Time Mamragement

Jresentation sk ultimodal)

Reading/

00000

Review ©

00000

Predictive analytics

Event/Objective . O Self-refiectic ‘ E'
Presentation © g aerégr{nanoe e . =

- ediation analysis « ™
Recelve © O Video analyticsy + =

© Progress report ¢ ©

O Competency * »

g Etudent effiq[ienoy .«

- : ngagemen ¢ 5

Watching videos © g Clustering : -'E
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the dots z A literature review on learning analytics indicators from a learning design perspective . Journal of
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Beantworte nun abschlieBend die Frage:

Wie soliten Solarzellen an einem Haus angebracht werden, um méglichst viel Energie umwandeln zu konnen?

V[|Av | B |1 > § © @

-

Sie sollten moglichst zur Sonne
Zzel geneé

Mithilfe von Solarbooten kann man sich ohne Benzin auf dem Wasser fortbewegen.

Wie lasst sich die Funktionsweise von Solarbooten erklaren?

Wahlen Sie eine Antwort:
® Solarzellen auf dem Dach der Solarboote wandeln Strahlungsenergie in elektrische Energie um. Die elektrische Energie wird fir einen Motor genutzt.

O Solarzellen auf dem Dach der Solarboote speichern Strahlungsenergie. Die gespeicherte Strahlungsenergie betreibt dann einen Motor.
O Fur die Fortbewegung auf dem Wasser wird keine Energie bendtigt, da man sich auf dem Wasser ohne Reibung fortbewegen kann.

O Solarzellen auf dem Dach der Solarboote speichern die elektrische Energie des Sonnenlichts. Die elektrische Energie betreibt dann einen Motor.

Meine Auswahl widerrufen

Kubsch M., Czinczel B., Lossjew J., Wyrwich T., Bednorz D., Bernholt S., Fiedler D., Straul3 S., Cress U., Drachsler H.,
Neumann K. and Rummel N. (2022). Toward learning progression analytics 8 Developing learning environments
for the automated analysis of learning using evidence-centred design. Front. Educ. 7:981910.
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