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Aims of the workshop

Padagogische Psychologie

. 1. Understand rationale for explicit actions in Facberdch ()5
Data-enriched Learning Activities (DelLA)

. 2. Rich discussion

. 3. Get to know each other
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Padagogische Psychologie
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&  Prior experience with Learning Analytics

- Just heared about it at the keynote
- Just know what it is

- Invested in the topic

. Use(d) it actively
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Simplification gap of Learning Analytics

Learning tracker Hide

What is your goal for this MOOC?

L—

VWould these

Earn a certificate Complete the course Explore the course Not sure yet

ﬂVhat would you like to get feedback on? \

Practice
quiz
attempted

Indicators help

v Connectedness v Practice time

+ Time on platform + Practice quiz attempted

yO U I n yO U r v Revisited material

v Timeliness of submissions r Uiz atte o]
Practice ed

ime . al
t Stu d |eS? Is there anything else that you would like to know?

Timeliness of Submit
submissions

@ Successful learners @ You y

Jivet et al. (2021)
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Model for Highly Informative Learning Analytics UNIVERSITAT

Learning Analytics (LA)

Padagogische Psychologie

) Fachhereich O
User High-level interpretations :

ce nte red  Learning model variables ce nte red

* PSY & LA feedback on: self-regulation, reading

~

Des [ g N 3 comprehension, creative thinking, problem-solving, ... 5' Des | g N
: swwrp | ow-level features O
COnStI’U Ct E - »  Learner performance indicators ] COnStl'u Ct
. * PSY: e.g. information given in a text accessed .
eV|dence O l » LA: e.g. combine footprints to indicators O eV|dence
+— "l
0 2
Technology[aa =

\ Data (Multimodal)
* Observable response
* PSY: highlighted text (explicit behavior) Data
 LA: location, time, clicks (digital footprints) COI IeCtiOn

Drachsler & Goldhammer (2020)

& Data
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Highly informative feedback goes

, It provides

and

Photo by on .


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

}{ studium
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Research Questions for HILA

1. How can relevant data for the learner goals and DIPF @&
outcomes of a course be extracted from digital learning
environments? e OF

2. How valid is the interpretation of indicators derived from
digital traces?

3. What is the effect of different feedback types for
assignment results, exam performance, and affective
student variables?

4. How does feedback literacy influence students’
interpretation and reaction to the received feedback?
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Photo by Alexander Schimmeck on Unsplash
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Design: Evidenzbasierter Designprozess

Leibniz-Institut fur Bildungsforschung

Is support needed? :

4 ) 4 ) 4 ) : : I und Bildungsinformation
Learning Objectives/ Resources/ : Activity Outcomes
» Learning Tasks > Pidagogische Psychologie
Events Support (Goal) ;
| Fachbereich O 5

. y, . y, . Y, . . y,
LN e :
YES NO :
N\ i

Learning Design N, s o
< Learning Activities >
< (Learning) Activities E
Learning Analytics | v
| Indicators

[
(G

—————————————————————————————————




Design: Evidenz-basierter Designprozess

(Learning) Activities

Reading/
Review ©

Event/Objective

Presentation ©
Receive ©O

Watching videos ©

00000000000 00000

Indicators

Reading analytics ©
Discourse analytic
Learning (behavuor% patterns
Social network analysis
Analysis of Time Maragement

resentationski s-(Multimodal)

Self-refiectic
Performance
Mediation analysis
Video analytics
Progress report
Competency
Student efficiency
Engagement
Clustering |
Predictive analytics

0e iversitidt Frankfurt am M

Q00000

studium
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UNIVERSITAT
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Metrics

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

transitions btw. reading materials
rereading the same material
reading Iinterruptions

(z x1puaddy 3ag) saLiay jo Isi]

Ahmad, A.; Schneider, J.; Weidlich, J.; Di Mitri, D.; Yau, J.; Schiffner, D. and Drachsler, H. (2022). What Indicators Can | Serve You
with? An Evaluation of a Research-Driven Learning Analytics Indicator Repository. In Proceedings of the 14th International
Conference on Computer Supported Education — Volume 1, ISBN 978-989-758-562-3, ISSN 2184-5026, pages 58-68.
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PipenLAIR

A LEARNING ANALYTICS TOOL.

Learning Events/Objectives
# Click here for more details

Learning Events/Objectives w

LEARNING
EVENTS/OBJECTIVES

Create

Learning Activites
&2 Click here for more details

Learning Activities

(LEARNING) ACTIVITIES

Design

Group work

Collaboration

FRANKFURT AM MAIN

References

DIPF @

Leibniz-Institut fur Bildungsforschung
und Bildungsinformation

Indicators Metrics
# Click here for more details  Click here for more details

'Search Indicator Search Metrics ’ Seleted Indicator(s) Download

Padagogische Psychologie

Reset Fachbereich O 5

INDICATORS

I Course Assessments [55]
[ Teacher curriculum usage [65] Curriculum Planning / designing [65]
] Course difficulty [77]

JFinal Grade Prediction [28]

) Group Participation [30]

] Self-Regulation [36] Emotional state [36]

JTime Distribution [39] Resource Usage Awareness [39] Self-reflection [39]
JPerformance [50]

JEngagement and Performance [69]

JPredict Student Grades [115]

[JStudent comparison [130] Grade prediction [130] Self-motivation [130]
[JPrediction (A pilot study) [144]

I Classifying Student behavior [29]
[ Collaborative Learning [47] Time Planning [47]

_|Resource Recommendation [57]
[ 1 Writina analvtics [61]1 Collabaration network [611]

https://edutec.science/products/
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Design: Evidenzbasierter Designprozess

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

Students making
themselves familiar with
the piece of music.

Engagement (7]

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

Reflection form

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

Task input

S -

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

Quality of
recordings

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 o

E = a

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 {a}

Feedback is provided
through the learning
management system.

Feedback to
students 0

E - a

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

Feedback concept ()

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 0

B >

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 ()

Teacher and students
discuss their results.
Teacher also provides
possible improvements
paths to students.

Creative Commons License, Attribution - NonCommercial-NoDerivs 3.0 Unported (CC BY-NC-ND 3.0)

Schmitz, M., Scheffel, M., Bemelmans, R., & Drachsler, H. (2022). FOLA2 — A Method for Co-creating Learning Analytics—
Supported Learning Design. Journal of Learning Analytics, 9(2), 265-281. htips://doi.org/10.18608/|la.2022./643
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Beantworte nun abschlieBend die Frage:

Wie sollten Solarzellen an einem Haus angebracht werden, um moglichst viel Energie umwandeln zu konnen?

1||Av | B |1 8§ © @

Sie sollten moglichst zur Sonne zeigen...

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 fiir einen Motor genutzt.
O Solarzellen auf dem Dach der Solarboote speichern Strahlungsenergie. Die gespeicherte Strahlungsenergie betreibt dann einen Motor.

O Fir die Fortbewegung auf dem Wasser wird keine Energie benotigt, 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 — Developing learning environments for the automated analysis
of learning using evidence-centred design. Front. Educ. 7:981910. htips://doi.org/10.3389/feduc.2022.951910
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We started with:

"What is a good indicator for [XYZ]?"

Examples of XYZ:

Learning motivation
Collaborative problem solving
Presentation skills

Reading

etc.
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“t will be somewhere in the data”

Th e d at a. Padagogische Psychologie
. . Fachbereich O 5
- number of clicks on a learning resource
- speed of mouse movement

“We just need the rlght algorithms”

’Q
v fi

23
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Imagine finding: DIPF

z-Institut fir Bildungsforschung
und Bildungsinformation

Mouse movement speed correlates well with better reading skills!

Padagogische Psychologie

Fachbereich O 5

Interesting research result?

But what about feedback:

(11

24



Share your experiences

. Come up with constructs

Fachbereich O 5

. Come up with learning activity

. Come up with data to track in the learning activity

25
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READING
DELA

DelLA fur die am haufigste vorkommenden Unterrichtsaktivitaten.

Drachsler, H. (2023). Towards Highly Informative Learning Analytics. hitps://doi.org/10.25656/01:267/87
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» Quelle

Hinweis: Der folgende Text wurde zur besseren Darstellung in Moodle angepasst. EXpandIng Of the sources

Chancen: Lernférderlicher 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 Uberhaupt vom Lernen mit anderen Medien unterscheidet. Ausgehend von den technischen
Moglichkeiten digitaler Medien lassen sich folganda, Aspekte ins Zentrum ricken, die aus lernpsychologischer und

Loy didaktischer Perspektive relevant erscheinen (v¢ l. [23]):
v o
: o - die Darbietung vernetzter, multimedial und interaktiv aufbereiteter Information CI|Ck|ng On refe rence S
b e <
'- f ,: g =g Scroll |ng - die Méglichkeit zur computervermittelten Kommunikation und
= — & - die M&glichkeit, digitale Produkte mittels netzbasierter Arbeitsumgebungen gemeinsam zu entwickeln und zu gestalten.
r(__.. T
Mouse
MOVEME 1 s Expanding of the
nt / [1] Allsopp, 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 Iiteratu re Section
Quarterly, 33(4). 273-288.

R E A D l N G [2] Bock, U. (2008). Die Arbeit mit dem Talker in der Schule fir Sprachbehinderte. Neue Medien und Sonderpadagogik.

Hrsg. Landesmedienzentrum Baden-Wirttemberg (LMZ). Karlsruhe: LMZ, 78-83.

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

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

Biedermann, D., Schneider, J., Ciordas-Hertel, G., Eichmann, B., Hahnel, C., Goldhammer, F., Drachsler, H. (2023). Detecting the
Disengaged Reader — Using Scrolling Data to Predict Disengagement during Reading. In LAK23: 13th International Learning
Analytics and Knowledge Conference. ACM.
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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

» dealt with the content-related references between the texts to an appropriate
e extent.
* insufficiently engaged with the sources of the texts.

on

Additional tips:
You are already good at working with academic texts and the content arguments,
but we recommended that you analyze the source references of the texts more

N2 critically in the future.

-10

Text 1 Text 2 Text 3 Text 4 Text 5

READING v BT
DELA

Knowledge Integration Usage of Meta-Information

Biedermann, D., Schneider, J., Ciordas-Hertel, G., Eichmann, B., Hahnel, C., Goldhammer, F., Drachsler, H. (2023). Detecting the

Disengaged Reader — Using Scrolling Data to Predict Disengagement during Reading. In LAK23: 13th International Learning
Analytics and Knowledge Conference. ACM.
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WRITING
DELA

Free text answer of students

Gombert, S., Di Mitri, D., Karademir, O., Kubsch, M., Kolbe, H., Tautz, S., Grimm, A., Bohm, |., Neumann, K., & Drachsler, H. (2022).
Coding energy knowledge in constructed responses with explainable NLP models. Journal of Computer Assisted Learning.
https://doi.org/10.1111/jcal.12767
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Padagogische Psychologie

Fachbereich O 5

Students Scores based on Learning Goals

o X Elektrische.. Strahlungse.. Umwandlung.. Erklaren Versuche Pl..  Daten Auswe.. Energieform.. Umwandlung..
L) Schiler®innen < Avg: 38% Avg: 44% Avg: 38% Avg: 44% Avg: 38% Avg: 50% Avg: 0% Avg: 0% Alle goals 24
v v v v v v v A, v
] PeterKahn | '_ | : 57%
ITEAEEREETEEw i —
EEENEEEERENS |:| Tom Muller _ | 55%
[ ] BobBoyy 55%
[ ] PeterKahn | | 51%

W R I T l Naﬂé- (] PeterKahn , | | =
D E L A ] BobBoyy 47%

Karademir, O., Borgards, L., Straul3, S., Di Mitri, D., Kubsch, M., Brobeil, M., Grimm, A., Gombert, S., Rummel, N., Neumann, K., &
Drachsler, H. (submitted). Following the Impact Chain: An Intervention Study Investigating a Teacher Dashboard’s Prolonged
Effect on Student Learning in Secondary Education.
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Discussions List View Topic a Settings F |
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Introductions  fur Bildungsforschung
nformation
Refresh Mark All Read More Actions WV
% Subscribe to Topic View:| +treaded v Apply che PSYChOlogle
" 05
Panlal Piiahe
Q, Show Search Options
9‘ Mark Unread i Delete 8 Print
™ m w Subject Authored By Date
Healaibe ™ ¢ D | am David David Student Jul 10,2019 10:18 AM
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Menzel, L., Gombert, S., Weidlich, J., Fink, A., Frey, A., Drachsler, H. (2023). Why You Should Give Your Students Automatic
Process Feedback on Their Collaboration: Evidence from a Randomized Experiment. EC-TEL 2023. LNCS, vol 14200. Springer,
Cham. https://doi.org/10.1007/978-3-031-42682-7 14
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Menzel, L., Gombert, S., Weidlich, J., Fink, A., Frey, A., Drachsler, H. (2023). Why You Should Give Your Students Automatic
Process Feedback on Their Collaboration: Evidence from a Randomized Experiment. EC-TEL 2023. LNCS, vol 14200. Springer,
Cham. https://doi.org/10.1007/978-3-031-42682-7 14
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~ technologische \}
~ Komponente

Funktionsweise von
Technologien verstehen

’;))

 soziale Prozesse mit
digitalen Medien )

ﬂ/’ - gestalten

é’/,é

technologische

Komponente | Soziale Komponente ‘
\ Umfasst
S~ J— n—
G - Mitdigitalen Medien
> C kommunizieren und /\}'
. interagieren @@

Digitale
Kompetenzen

Informationen
erschlieRBen

Kritisch-reflektiver Umgang mit
digitalen Medien

Medien- und
Informationskompetenz

2%

Effektiver Einsatz digitaler
Medien zum Lernen

o@""g"

Informationen eI sesellschaftliche
bewerten Teilhabe

Informationen
austauschen
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Padagogische Psychologie

Rachhoreirch £\ ™

Feedback to your assignment KGO asSIgnIment resxre

Funktionsweise von y technologische
Technologien verstehen S e
CONTENT-BASED FEEDBACK 3 & ‘soziale Prozesse mit
& - Q}\(' digitalen Medien
& < arnfasst__— gestalten
technologische o /
Amount of nodes 6 14 von 14 Komponente Soziale Komponente ‘
__ Umfasst
Amount of connections @ 15von 13 % & T —
kommunizieren und
ot

Amount of correct labels ~ 11 von 13 Digitale

Kompetenzen
. . V)
Comparison to master solution 73 % Informationen
erschlieBen

The assessment of your competences in learning activity 12: sy
Digital media competences of pupils Medien- und

Informationskompetenz

Kritisch-reflektiver Umgang mit
digitalen Medien

Effektiver Einsatz digitaler
Medien zum Lernen

- (AN /)7
Function of digital competences Good 0‘“35 3 . -, '
Informationen Informationen ermdglicht gesellschaftliche
Technological components @ Sufficient suEasae pewELier il
Social components Good
PROCESS-ORIENTED FEEDBACK
Media- and Information competences @ Excellent
o Avg. of peer Avg. of peer students
LGy students with correct solution
Summary: You still have some difficulties in classifying, differentiating and relating  Egiting-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
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1. Interdisziplinare Zusammenarbeit
Verbindung von Unterrichtswissenschaften, iif;ﬁ;’f;’j;‘;""g?“’gie
Informatik und Bildungspraxis notwendig zur

Schaffung fur nachhaltigen Mehrwerte &

Plattformen fur die Bildungsakteure.

2. Forschungstransfer
Notwendigkeit der Zusammenarbeit mit
Praktikern fur okologisch valide Ergebnisse.

3. Authentische Daten
Maschinellen Lernen bedarf authentischer und
aussagekraftiger Daten fur Lernprozesse von SusS.
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