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@ Artificial Intelligence

@ O A A I Give an introduction to the Oratie van Hendrik Drachsler

The Oratie van Hendrik Drachsler, also known as the inaugural lecture of Hendrik Drachsler,

is a speech that was delivered by Dr. Drachsler on the occasion of his appointment as a

[ ]
l \ / ‘ | I S e Net IVI u S I C professor at the Open Universiteit Nederland (Open University of the Netherlands) in 2017.

The oratie is a traditional academic ceremony in which a new professor delivers a lecture to

mark the beginning of their tenure at the university.

Hendrik Drachsler is a prominent figure in the field of educational technology, and his oratie

O p e n A I ‘ O d ex S O ft W a I focused on the intersection of technology and education. In his speech, Dr. Drachsler

discussed the challenges and opportunities that technology presents for education,

particularly in the context of online and distance learning.

P ° t ( The oratie was well-received by the academic community, and it has since been widely cited
n I C u r e . and discussed in the field of educational technology. Dr. Drachsler's insights into the use of
technology to support learning and teaching continue to be relevant and influential, and his

oratie remains an important contribution to the ongoing conversation about the future of

hatGPT I
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[ Learning Analytics: New insights into learning
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[ Learning Analytics: New insights into learning
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f[§ Our aim: Personalised feedback for our students
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What our students want?

 Develop their competences
* Personal advice on skill development
* Earn ECTS points

e Get their certificate



[ Our reality: Very little feedback in most cases
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8 Technology Determinism in Learning Analytics

Artificial
Education Intelligence

Learning Analytics

Gasevic et al., 2015; Jivet et al., 2017; Motz et al., 2022



[ Simplification Gap of Learning Analytics

Learning tracker

-

Would these

" indicators help
you in your

" studies?

Timeliness of
submissions

@ Successful learners

Jivet et al. (2021)

® You

led
al

What is your goal for this MOOC?

carm a certricate I[ Lompilete the course H cxXpiore the course || NOT sure yet

What would you like to get feedback on?

+ Connectedness + Practice time
+ Time on platform + Practice quiz attempted
v Revisited material

v Timeliness of submissions

Is there anything else that you would like to know?

Submit



8 Overcoming the Technology Determinism in Learning Analytics

Artificial
Education Intelligence

Psychometrics

Assessment

Learning Analytics

Gasevic et al., 2015; Jivet et al., 2017; Motz et al., 2022



8 Model for Highly Informative Learning Analytics
Learning Analytics (LA) Psychometrics (PSY)

User- ( \ High-level interpretations Evidence
cente rEd e Learning model variables cente rEd
. * PSY & LA feedback on: self-regulation, reading .
DESlgn 3 comprehension, creative thinking, problem-solving, ... 6' DESIgn
! ool Low-level features O
ConStrUCt E I * Learner performance indicators | ConStrUCt
. ® PSY: e.g. information given in a text accessed H
EVIdence 8 I . I I * LA: e.g. combine footprints to indicators 8- e‘"dence
)
@) \ Data (Multimodal) E
TECh n0|0gy m ® Observable response 3 Data
¢ PSY: highlighted text (explicit behavior) .
& Data e LA: location, time, clicks (digital footprints) CO"ECtlon

Drachsler & Goldhammer (2020)
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[§ Highly Informative Feedback
Highly informative feedback

goes beyond feedback on
right/wrong, it provides
correct solutions, possibilities

for improvement, hints on

competence development and

Photo by Annika Gordon on Unsplash EffECtive Iearning Strategies.



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

8 Knowledge base for Highly Informative Learning Analytics

Metrics

# of reading sessions

duration of reading sessions
reading sessions per user
transitions btw. reading materials
rereading the same material
reading interruptions

(Learning) Activities Indicators

Reading/
Review ©

Reading analytics ©
Discourse analytic
Learning (behawor% patterns
Social network analysis
Analysis of Time Managey
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Presentation skills (I
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Event/Objective

Performance
Mediation analysis
Video analytics
Progress report
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Student efficiency
Engagement
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Presentation ©
Receive ©

Watching videos ©
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Katherina Dahlmann

hly Informative Learning Analytics

Piece of music

Physical presentation of
piece of music.

Assignment
Introduction

e -

The teacher presents a
new assignment, provides
music sheets via the
learning platform and
performs the piece of
music as an example to
students.

Listing to piece of
music

Students can listento a
simulation in the learning
environment system.

Exploring
assignment o

- = HE

Students making
themselves familiar with
the piece of music.

Engagement @

Invested Time to listen to
the music, downloads of
the piece of music.

N

Reflection form  {}

Reflection form in the
learning environment
system to create good
music recordings.

Task input (4]

e > =2

The learning management
system presents students
with the next task: Make
an audio recording of
themselves playing the
piece of music and upload
itto the learning
management system.

Quality of
recordings 0

Microphone location,
Microphone settings,
Background noise-
cancellation off

Machine Learning
Algorithms

@

With the help of different
machine learning
algorithms the audio
recordings will be
evaluated

Analysis of
recording

E =

The learning management
system analysis the
recordings of students in
real time with help of
machine learning and
scores the quality of the
recordings.

Providing Feedback {&}

Feedback is provided
through the learning
management system.

Feedback to
students o

B > 2

The learning management
system provides real-time
feedback to students.

Feedback concept (1)

d

The learning management
system provides a detailed
feedback to the students
per assignment: - amount
of uploaded recordings -
improvement between
uploads - amount of
perfect recordings - days
of recordings in a row -
overall score

Providing Feedback {a}

The feedback the students
received is provided
through the learning
management system.

Feedback to
teacher o

E -

The learning management
system provides real-time
feedback to teacher.

Feedback concept ()

The learning management
system provides a detailed
feedback to the teacher for
all students per
assignment: - amount of
uploaded recordings -
improvement between
uploads - amount of
perfect recordings - days
of recordings in a row -
overall score

Discussion with &
help of ML Analysis

The ML analysis tool
provides helpful metrics to
teacher to discuss results
with students.

Group discussion o

Teacher and students
discuss their results.
Teacher also provides
possible improvements
paths to students.
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8 Developing: Data-enriched Learning Activities (DelLA)

DelA for Reading DelA for Writing




8 Developing: Data-enriched Learning Activities (DelLA)

DelA for Modeling DelA for Collaboration

Fglaier Ealiry




DelA — Reading Analytics

» Quelle

Hinweis: Der folgende Text wurde zur besseren Darstellung in Moodle angepasst. Expanding Of the sources
Chancen: Lernforderlicher Einsatz digitaler Medien im Unterricht

Lerntheoretische und didaktische Potenziale digitaler Medien

Um die Chancen digitaler Medien fir das schulische Lernen zu klaren, muss zunachst untersucht werden, worin sich das
Lernen mit digitalen Medien Gberhaupt vom Lernen mit anderen Medien unterscheidet. Ausgehend von den technischen
Méglichkeiten digitaler Medien lassen sich folgandlayAspekte ins Zentrum riicken, die aus lernpsychologischer und
didaktischer Perspektive relevant erscheinen (v¢ |. [23]):

- die Darbietung vernetzter, multimedial und interaktiv aufbereiteter Information Cl i Cki ng on refe rences

Scro"ing - die Méglichkeit zur computervermittelten Kommunikation und
& - die Maglichkeit, digitale Produkte mittels netzbasierter Arbeitsumgebungen gemeinsam zu entwickeln und zu gestalten.
Mouse
MOVEME 1 e Expanding of the
nt [1] Alisopp, D. H., P. A. McHatton und J. L. Farmer (2010). Technology, mathematics PS/RTI, and dtudents with LD: What p g
do we know, what have we tried, and “‘what can we do to improve outcomes now and in the future? Learning Disability Iiterature section

Quarterly, 33(4). 273-288.

[2] Bock, U. (2008). Die Arbeit mit dem Talker in der Schule fir Sprachbehinderte. Neue Medien und Sonderpadagogik.
Hrsg. Landesmedienzentrum Baden-Wiurttemberg (LMZ). Karlsruhe: LMZ, 78-83.

[3] Bosse, . (2012). Medienbildung im Zeitalter der Inklusion — eine Einfihrung. Medienbildung im Zeitalter der Inklusion.
Hrsg. Ders. Dusseldorf: Ifm. 11-25.

[4] Calders, T.. und M. Pechenizkiy (2012). Intreduction to the special section on educational data mining. ACM SIGKDD
Explorations Newsletter 13(2). 3-6.

PhD by
Daniel Biedermann
George Ciordas-Hertel



DelA — Reading Analytics

Information on your Academic Reading behaviour
Reading Analytics
Your handling of the texts in this learning activity suggests that you have
developed a good overall understanding of the topic.
10 You have:
* taken sufficient time to work on the texts
5 ¢ dealt with the content-related references between the texts to an appropriate
M extent.
< insufficiently engaged with the sources of the texts.
’ otl
Additional tips:
O You are already good at working with academic texts and the content arguments,
-5 but we recommended that you analyze the source references of the texts more
[, critically in the future.
—_
-10
Text 1 Text 2 Text 3 Text 4 Text 5
That is helpful That did not help
Knowledge Integration Usage of Meta-Information

PhD by
Daniel Biedermann
George Ciordas-Hertel
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DelLA — Text Analytics

PhD by
Sebastian Gombert
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DelLA — Text Analytics

Students Scores based on Learning Goals
T Y Elektrische.. Strahlungse..  Umwandlung.. Erklaren Versuche Pl.  Daten Auswe..  Energieform.. Umwandlung..
[J Schler®innen < Avg: 38% Avg: 44% Avg: 38% Avg: 44% Avg: 38% Avg: 50% Avg: 0% Avg: 0% Alle goals v

~ ~ ~ ~ A ~ ~ ~

v v v v v v v v
[] Peter Kahn I 57%
[7] Tom Miller | 55%
C—— [] BobBoyy I 55%

EEEEEEE
I::::--z““"'

FENENETECE [] PeterKahn 51%
[:] Peter Kahn 49%
[] BobBoyy 47%

PhD by
Onur Karademir



DelLA — Collaboration Analytics

Discussions List View Topic £¥ settings
Introductions

. Duariie Rlde Start a New Thread Refresh Mark All Read More Actions Vv

W Subscribe to Topic View:| o readed v Apply

Folaier Ealiry

Resiegns

Panlal Pizahe

Q,  Show Search Options

96 Mark Unread i Delete 6 Print

\" m ﬁ Subject Authored By Date

Healalbe ™~ * D I am David David Student Jul 10,2019 10:18 AM
™ * v My name is Cynthia Cynthia Student Jul 10,2019 10:14 AM
\gl * My name is Cynthia David Student Jul 10,2019 10:19 AM
 of * v My name is Cynthia Evelyn Instructor Jul 10,2019 10:22 AM
\ed * v My name is Cynthia Cynthia Student Jul 10,2019 10:27 AM
™ * My name is Cynthia Evelyn Instructor Jul 10,2019 10:28 AM

PhD by

™ * D My name is Evelyn Evelyn Instructor Jun 12,2019 9:54 AM

Lukas Menzel ———
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DelLA - Collaboration Analytics

PhD by
Lukas Menzel
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DelLA — Modeling Analytics

PhD by
Tornike Giorgashvili

Funktionsweise von

Technologien verstehen

f
%

technologische
Komponente

Qs

digitalen Medien

‘ Soziale Komponente ’ umt
¢ : asst

( kommunizieren und
Digitale
Kompetenzen

Kritisch-reflektiver Umgang mit
digitalen Medien

Medien- und

Informationskompetenz

o«\“ss‘

Informationen
austauschen

Effektiver Einsatz digitaler
Medien zum Lernen

2%
Informationen ermoglicht

bewerten

gesellschaftliche
Teilhabe
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 soziale Prozesse mit
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DelLA — Modeling Analytics

Feedback to your assignment Yourassignment resuit

Funktionsweise von p technologische
Technologien verstehen Kompanents S
CONTENT-BASED FEEDBACK = sotiale Prozesse mit
P Q}\ digitalen Medien
< arefasst__— gestalten
technologische e S
Amount of nodes @ 14 von 14 Komponente T Kon o ene
L Umfasst
Amount of connections @ 15von 13 ]
kommunizieren und
Amount of correct labels 11 von 13 e
Comparison to master solution 73 %

Kritisch-reflektiver Umgang mit
. : G digitalen Medien

The assessment of your competences in learning activity 12:
Digital media competences of pupils Medien- und - -
9 P pup Informationskompetenz Effektiver Einsatz digitaler
Medien zum Lernen

Function of digital competences Good = " i .
Informationen Informationen ermdglicht gesellschaftliche
Technological components @ Sufficient austausches pewerten Jehabe
Social components Good
PROCESS-ORIENTED FEEDBACK
Media- and Information competences @ Excellent
Ao Avg. of peer Avg. of peer students
Ownlactivity students with correct solution
Summary: You still have some difficulties in classifying, differentiating and relating  ggiting-Sessions 7 10 8
digital competences. The need for development is highest for technological
components and functions of digital competences. Time invested 2,5 hours 3,1 hours 2,3 hours
@ Excellent | ©) Good | @ Sufficient | @ insufficient Results controlled 2 times 3 times 3 times

PhD by
Tornike Giorgashvili
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8 Research Design for HILA

1. How can relevant data for the learner goals of a course be

extracted from digital learning environments?

2. What is the effect of different feedback types for task and

exam results?



8 Research Design for HILA
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8 Research Design for HILA

Preparation phase |

Summer semester

Implementing LA
and content in
Moodle
Consulting pilot
partners

Preparing
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seminar
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8 Research Design for HILA
reparaton phase | plotphasel |
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8 Research Design for HILA
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8 Research Design for HILA

Preparation phase Pilot phase 1 m Pilot phase 2 |
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Consulting pilot
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8 Research Design for HILA
preparaionphase | plotphasel | alyss | plotphasez | amlyss |

Summer semester  Winter semester Summer semester  Winter semester Summer semester
Implementing LA Validation pilot Data processing Intervention pilot Data processing
and content in
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8 Conclusions

1. How can relevant data for the learner goals of a course be
extracted from digital learning environments?
Data about learning goes beyond ,normal’ log-files, it
requires the design of dedicated Del A that provide
information for highly informative feedback.

2. What is the effect of different feedback types for
assignment results, exam performance, and student
outcomes”?

Our students like HILA feedback significantly more than
standard feedback. However, we further have to measure
the long terms effects of our feedback on study success.



8 Conclusions

The overall objective of HILA is to improve feedback that students
and teachers receive from Learning Analytics.

Our combination of knowledge base on LA indicators, the FoLA

design method, and DelA, as well as our research design full fills
this aim in a very promising manner.

Soon we will address most learning situations across disciplines
and offer HILA feedback to many students, while reducing teacher
time.
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