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EduTec School & Research @ DIPF
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EdUTeC ‘.’ EDUTEC

All you need to become an EduTec scientist: At
the University of Frankfurt, you can follow an
Educational Technology specialization within the
department of computer science. We regularly
provide the following lectures and classes on
Educational Technologies:

NEWS TEAM v RESEARCH v TEACHING v PUBLICATIONS CONTACT v

& Lecture: M-EduTec: Learning Science & Analytics by Prof. Dr. Drachsler (summer)

& Lecture: M-PSel: Platforms and Systems for eLearning by Dr. Schiffner & Prof. Dr.
Drachsler (winter)

& Lecture: M-EduTeSt: Educational Testing and Statistics by Prof. Dr. Tillmann (summer) TEACHING
All dtob EduT
£+ Practicum: M-EduT-PR: EduTec Practicum by Prof. Dr. Drachsler (winter) yo_u Esa econfe an, H
scientist: At the University of
© Seminar: M-EduT-S: EduTec Basics by Prof. Dr. Drachsler (winter) Eankiityouenfoliow antduct
¢ Seminar: M-Edu-RM: EduTec Research Methods by Dr. Jan Schneider & & Prof. Dr.
Drachsler (summer & winter)
https://edutec.science
2 Seminar: RAI4HS: Responsible Al for Human Support by Dr. Di Mitri & Prof. Dr. P

Drachsler (winter & summer)
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Dr. Jan Schneider Dr. Jane Yau Dr. Daniele Di Mitri Dr. Joshua Weidlich Dr. loana Dr. Konstantinos
Jivet Georgiadis

Postdoctoral researcher Postdoctoral researcher Postdoctoral researcher Postdoctoral researcher

Sebastian Wollny George Ciordas-Hertel Atezaz Ahmad Onur Karademir Sebastian Gombert Fernando Cardenas-Hernandez

Doctoral researcher
Doctoral researcher Doctoral researcher Doctoral researcher Doctoral researcher Doctoral researcher

rA
Dana Kube Gianluca Romano Nina Seidenberg Daniel Biedermann Marcel Schmitz Sambit Praharaj

Research management Doctoral researcher Doctoral researcher Doctoral researcher Doctoral researcher Doctoral researcher
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Prof. Dr. Dr. Leen Catryssen Prof. Dr. Holger Horz Prof. Dr. Andreas Frey Prof. Dr. Frank Goldhammer
Halszka Jarodzka

Prof. Dr. Alexander Dr. Sarah VoR- Dr. David Dr. Daniel Tornike Prof. Dr.
Tillmann Nakkour Weil} Schiffner Giorgashvili Maren Scheffel




Scouting-Maturing-Service
(SMS-Process)

|dentify, evaluate and test new with
regard to possible application
scenarios, conditions, opportunities
and risks

User-centred maturing process on the
basis of practice-oriented iteration
cycles

Creation of a low-threshold, streamlined
and integrated service offer

Dr. Sarah VoR- Dr. David Prof. Dr. Alexander
Nakkour Weild Tillmann

@) DIFF
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SMS Outcome: Chatbot @) DIPF
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Service-

Studium an der Goethe-Universitat Center

Studien- ﬁ:\( Presse | Webmagazin | Intranet | Webmall EN| &
9
}g

7 Y

VOR DEM STUDIUM M STUDIUM NACH DEM STUDIUM

GU Home b Studium an der Gosthe-Universitst

Studium an der Goethe-Universitat

Goethe-Universitat
Digitaler Informationsassistent

Fragen zum Studienbeginn? = = g .
Unser Chatbot “GUDI* Kennt die Antworten L© o Hallo, ich bin GUDI, der ChatBot des Studien-Service-Centers der Goethe-

i L : Universitat. Ich kann Dir bei Fragen zum Studienbeginn weiterhelfen. Ich muss
noch viel lernen, darum wird unser Chat anonym gespeichert. Details zum
Datenschutz kannst Du unten nachlesen!

Sia s Schierinader Skl ? S sind St Also, leg los und frag mich etwas!

Sebastian Wollmy Im Studium Wann beginnt das Semester?

Doctora researcher

Alle Start- und Endtermine fiir das aktuelle und zukiinftige Semester findest du
hier: https://www.uni-frankfurt.de/43964290/Semestertermine

W Jem Tab offnen

Studien- Ein Service des SSC der Goethe-Universitat :'.g
Y : :

Service- ©
IMPRESSUM | DATENSCHUTZ

Center
1

Wollny, S., Schneider, J., Di Mitri, D., Weidlich, J., Rittberger, M., & Drachsler, H. (2021). Are we there yet? - A
Systematic Literature Review on Chatbots in Education. Frontiers in Artificial Intelligence, 4.
https://doi.org/10.3389/frai.2021.654924




Technology-Based Assessment (TBA) @9 DIPF
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Prof. Dr. Frank Goldhammer Dr. Daniel Schiffner

Sranffurter Allgemeine

Beruf & Chance

VERSTECKTE QUALIFIKATIONEN
Wie Fliichtlinge ihre Fahigkeiten beweisen
sollen

Pad.-psych. TBA
Diagnostik

Kein Zeugnis, kein Zertifikat und trotzdem viel Erfahrung im Auto-Schrauben?
Solche versteckten Qualifikationen legt ein neuer Test offen.




Technology-Based Assessment (TBA)@» DIPF
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MYSKILLS Q Bundesagentur fiir Arbeit
EE?EEHEH BERBERIREN Agentur fir Arbeit

bringt weiter.

Beruf KFZ-Mechatroniker/-in
Ergebnistubersicht MYSKILLS

Name: @#Kundenname

Geburtsdatum: @#Kundengebda Test-ID: 123456789012345678901234 Hier finden Sie Beispiele fiir Testergebnisse der folgenden Berufe:
Kd.-Nr.: @#Kundennummer Testort: aauuBR6OAUO
DSt.-Nr.: 5555 Testdatum: 12.02.2018 Testsprache: Deutsch
; R~ Fachkraft fiir Metalltechnik - Fach-
Der Test erfasst berufliches Handlungswissen in funf zentralen Handlungsfeldern des Berufs KFZ- = = A
Mechatroniker/-in. Die Testung erfolgg( durch Fragen zu berufs(ygischen andlungssituationen am Kfz-Mechatroniker - PKW-Technik Download richtung Konstruktionstechnik Download
Computer. Die Handlungsfelder und -situationen sind aus den maRRgeblichen Ausbildungsordnungen
und Rahmenlehrplanen abgeleitet. Nachfolgend die Ergebnisse:
Berufliches [ ] D _Awit OOOO Nicht nachweisbares I'k f Hochbaufacharbeiter = Schwer-
Maidl : 25 r own
! e % ,vwm, isbares Verkéufe Download punkt Maurerarbeiten Download
Standardisierte Service- und Wartun, %ﬂ:hﬂihnn
Standard Service- Motorol und Rader
. . ’ . w’:;;eln‘.‘:‘e‘:mms;\’ & Baumlcaanu! VerschleiB, Beschadigung und ::mm‘:‘werpm(em undw“‘t Download T‘SChler Dow“load
VerschleiBbehaftete mechanische und elektrische Systeme instand setzen
/7 Bremse, Abgasanlagen und Kupplung Instand setzen. Die 3 ge, die 8
@ @ O O i e briten, mssen und repararen Bauten- und Objektbeschichter
Koch Download (Maler) Download

Mechanische und elektrische Systeme montieren und demontieren

(/ ) 7~ Rader montieren und wuchten, Den Spur die den L und
. . \_/ '\,) den Injektor ersetzen. Die Anhangerkupplung nachristen,

Mechatronische Systeme reparieren

. ( \) ® & Airbags, gen, L und (gt profen und rep. durch ex-
\J\_J\_J plosive Stoffe und elektrische 7 g mit einem Os
durchfihren und die Ergebnisse beurteilen.

| BertelsmannStiftung

Fahrzeugsysteme mit Exper! y diagr ieren

O ( NO) Mit einer Prifsoftware eine gefuhrte U Fehler mit 8 sowie Schalt- und

\ S\ S\ u g welche Bautelle oder Systeme nicht mehr funktionieren.
Die 2wischen erfassen und

Prafungen (HUZAU) durchfGhren.
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Trusted Learning Analytics @) DIPF

~

D

fDETERMINATION — Why you want to apply Learning Analytics?

P What is the added value (Organisational and data subjects)?
P What are the rights of the data subjects {e.g., EU Directive
95/46/EC)

(EXPLAIN — Be open about your intentions and objectives
P What data will be collected for which purpose?

» How long will this data be stored?

P Who has access to the data?

fLEGITIMATE — Why you are allowed to have the data?
P Which data sources you have already (aren’t they enough)?
P Why are you allowed to collect additional data?

fINVOLVE — Involve all stakeholders and the data subjects

> Be open about privacy concerns (of data subjects)

P Provide access to the personal data collected (about the data subjects)
P Training and qualification of staff

(CONSENT —Make a contract with the data subjects

P Ask for a consent from the data subjects before the data collection

P Define clear and understandable consent guestions (Yes / No options)

P Offer the possibility to opt-out of the data collection without conseguences

G\NONYMISE — Make the individual not retrievable

P Anonymise the data as far as possible

P Aggregate data to generate abstract metadata models {Those do not fall
under EU Directive 95/46/EC)

G’ECHNICAL — Procedures to guarantee privacy

P Monitor regularly who has access to the data

P If the analytics change, update the privacy regulations (new consent needed)
P Make sure the data storage fulfills international security standards P

E

/

(E)(TERNAL— If you work with external providers

P Make sure they also fulfil the national and organisational rules

P Sign a contract that clearly states responsibilities for data security

P Data should only be used for the intended services and no other purposes

Educational Research
and Educational Information

ALEJANDRA MARTINEZ-MONES BARBARA WASSON

@@

DAI GRIFFITHS IOANA JIVET MAREN SCHAFFEL REBECCA FERGUSSON TOBIAS LEY

.
SELAR
I
SOCIETY for LEARNING o |
ANALYTICS RESEARCH

Best Paper
Award LAK16

Drachsler, H. & Greller, W. (2016). Privacy and Analytics — it’s a DELICATE issue. A Checklist to establish
trusted Learning Analytics. 6th Learning Analytics and Knowledge Conference 2016, April 25-29, 2016,
Edinburgh, UK.



Trusted Learning Analytics ﬁ D'PF
2]l el d vVS. \White box

Unknown algorithms Open algorithms
Unknown data collection Transparent indicators
Automated decisions No automated decisions

No access to raw data Full access to data
No control who uses it Knowing who accesses your data

and Educational Information

Drachsler, H. & Greller, W. (2016). Privacy and Analytics — it’s a DELICATE issue. A Checklist to establish
trusted Learning Analytics. 6th Learning Analytics and Knowledge Conference 2016, April 25-29, 2016,
Edinburgh, UK.




Trusted Learning Analytics @ DIPF

al Informatior

Data protection in EU (GDPR 2018)

1. Right to be informed

2. Right of access *

3. Right to rectification * o o * ger Al

4. Right to erasure X 25MAY 2018 X P:o:ection

5. Right to restrict * X Regulation
processing * *

6. Rightto data portability

7. Right to object automated

decision making




Trusted Learning Analytics 0 D'PF

Keynote Neil Selwyn @ LAK 2018, Sydney, Australia

Learning Analytics has a trust problem ...




Trusted Learning Analytics @) DIPF

Keynote Neil Selwyn @ LAK 2018, Sydney, Australia

s

... because Learning
Analytics has the
potential of becoming a
high stakes assessment.



TLA Infrastructure @ DIPF
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George Ciordas-Hertel

Doctoral researcher

Keywords: Privacy,
GDPR, Trust,
Interoperability,
Infrastructure, Big Data,
Multimodality




TLA Infrastructure DIPF
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Goog]e Hendrik

< Download your data

Your account, your data. - E
Exporthil: =& et

e (O [@ Secure ] v @@

Gouogl ] (
Create an ~°%¢ °0

Google Dashboard

Managi
See and manage the data in your Google Account

Your data includes the things you do, like searches, and the things you create, like email
Need @fcopy? Download your data

Popular Google services

Select

Choose tl Gonad i Search actety
] 11,315 conversations bt a Home: 2248 Winder Cir, Franklin, TN b D on Y.
product.
Your Google services EXPAND ALL

Account AdWords Alerts o
Pl‘oduct Email web. webster@gmall.com 1 campaign 1 alert
Analytics Blogger . Books. -
4 accounts 2 blogs followed 9 books in your libeary
G+1 RdE
Calendar Chrome Cloud Print B
14 calendars ¥ Last sync: today at 6:00 PM B 3 connected printars
Contacts Drive M Genail G
B BI 888 contacts 400+ files 11,215 conversations
, Google Play Music Groups " Maps -
32 playlists 3 groups. WA Home: 2248 Winder Cir, Franklin, TN




TLA Infrastructure o DIPF
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{ Event Store }
J '| I | : A . l A
forget forget . O view
filter store Processing export analytics
view privacy - privacy results
ERmmesre view store — view store store
¥ . N\ 4 N y: B
(" View Cmd ) View Cmd View Cmd View Cmd
— — — —
N J \. V, \. J \ /
3 A A A
Facts Engine Analytics Engine Trust Engine X Engine
|
[ Proxy - Authorization - Authentification - Load balancing ]
l v v v v

@ - % XFm%mend % Best Paper

Award

Student Instructor Administrator

Ciordas-Hertel, G. P., Schneider, J., and Drachsler, H. (2020). Which Strategies are Used in the Design of
Technical LA Infrastructure?: A Qualitative Interview Study, IEEE Global Engineering Education

Conference (EDUCON), Virtual Event, Portugal, 2020, pp. 96-105, doi:
10.1109/EDUCON45650.2020.9125363. * Best Paper award



https://ieeexplore.ieee.org/document/9125363

TLA Infrastructure @ DIPF
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What data will be collected from you?

How does the Technology-Enhanced Learni

Each of the four applications collects different types of data. Below you can read more details about the various types of data that will be
collected in the environment.

You can give your consent to each item individually. Alternatively, you can click the button below to give consent to all items at once.

Click to read more

The Technology-Enhanced Learni o) Virtual Learning Environment
“* (Moodle)

1. Virtual Learning Environmg
2. Survey System (XAPI-Probqd ~ S'oktreadmer v
3. Self Regulated Learning D4 D | consent to the usage of Virtual Learning Environment (Moodle)

4. Lecture Attendance Applic

Self-Regulated Learning Dashboard
These four applications are conn (SEREne)

from your interaction with the apy
need your consent to the collectig

Click to read more v

1D | consent to the usage of Self: lated L Dashboard (SEREne)

B Survey System (xAPI-Probe) N

Click to read more v

19 | consent to the usage of Survey System (xAPI-Probe)

Lecture Attendance application

fa\
Ciordas-Hertel, G. P., Schneider, J., and Drachsler, H. (2020). Which Strategies are Used in the Design of
Technical LA Infrastructure?: A Qualitative Interview Study, IEEE Global Engineering Education
Conference (EDUCON), Virtual Event, Portugal, 2020, pp. 96-105, doi:
10.1109/EDUCON45650.2020.9125363. * Best Paper award



https://ieeexplore.ieee.org/document/9125363

TLA Infrastructure @ DIPF
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SRS 1. Right to be informed
Consent gve or revoke permission for tracking ® Settings  Consent R|ght Of a0cCess
Right to rectification
Right to erasure
Right to restrict

Introduction

This form provides you with detalled information about your rights when using the Trusted Learning Analytics Platform. Beiow, you are given an overview over all rights that the

@& Courses
law provides to you in regard to the data that will be collected you you. test course

@& My Activities

Data Collection

Data by Course

This section provides detailed information about the data that is collected for use in
the TRULA environment. While the data Is not collected on the TRULA website itself,

A

you will be able to access and control the collection of the data from within the TRULA Number of Forum Posts @@ trdied &y DOWNLOAD W ouere
website. A . .
Contacts in Forum B Disabied (&; DOWNLOAD DELETE
Exam Grade Tracking proceSSIng
Assignment Grades af traties &) DOWNLOAD ® orere
A feature that tracks the grades of your exams,
.
1 agree to the collection of this data and understand the advantages that it will bring Number of videos watched ) enaties &, DOWNLOAD § DELETE 6 R I g ht t 0 d at a
et Number of messages to paers B Oisabled &, DOWNLOAD W oeere
— ortabilit
A feature that tracks the grades of your exams. Download p y

1 agree to the collection of this data and understand the advantages that it will bring . .
You can download all the data that has been coliected sbout you. If you choase 10 do 50, an archive (7ip) will be
me created and you will be able 1o download it once It is ready . I g O o J e C

Delete

automated decision

g
3

Contact

You can contact us at any time If you have questions regarding the collection, storage, of processing of your data.
f yous want, you £an contsct us via Emaf of ue the contact form below.

This is a costly effort and learners are most of the time
are overwhelmed by the potential choices and
consequences and do not use the tools at the end.

Ciordas-Hertel, G., P., Schneider, J., Ternier, S., Drachsler, H., (2019). Adopting Trust in Learning Analytics
Infrastructure: A Structured Literature Review. Journal of Universal Computer Science, Vol. 25, No. 13, pp.

1668-1686.



http://www.jucs.org/jucs_25_13/adopting_trust_in_learning

Policy making for learning analytics @9 DIPF

Educational Research
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What are the reasons for
adopting learning analytics?

Wrongly assume that learning
analytics can provide all
answers without having

identified a question first.

Identify internal and external
drivers for learning analytics.

Map
political context

Establish a diverse working
group that includes teaching
staff and students.

Over rely on data and fail to
consider the experience and
knowledge of teaching staff.

How will the results of learning

analytics be interpreted within
the context?

http://www.sheilaproject.eu

Yi-Shan Tsai, Pedro Manuel Moreno-Marcos, Kairit Tammets, Kaire Kollom, and Dragan GasSevi¢. 2018. SHEILA
policy framework: informing institutional strategies and policy processes of learning analytics.

In Proceedings of the 8th International Conference on Learning Analytics and Knowledge (LAK '18). ACM, New
York, NY, USA, 320-329. DOI: https://doi.org/10.1145/3170358.3170367



https://doi.org/10.1145/3170358.3170367

Trusted Learning Analytics

Contents lists available at ScienceDirect

Computers & Education

FI SEVIER journal homepage: www elsevier.com/locate/compedu

@) DIFF

Educational Research
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Learning analytics in European higher education—Trends and

barriers”
Yi-Shan Tsai*~*, Diego Rates”, Pedro Manuel Moreno-Marcos ©,

Pedro J. Munoz-Merino*, Ioana Jivet?, Maren Scheffel ¢, Hendrik Drachsler<.!,

Carlos Delgado Kloos*®, Dragan GaSevié¢*~

Challenge 1: Stakeholder engagement and buy-in.
Challenge 2: Weak pedagogical grounding.
Challenge 3: Resource demand.

Challenge 4: Ethics and privacy.

——

—

Design-Based Research

Methodology
Theory Implications for Theory
........ Design "o" Re-Design o°
’ a < )~.. '.Q‘
Y

Requirements
Analysis

mplementation

Tsai, Y-S, Rates, D., Moreno-Marcos, M. P., Mufioz-Merino, P. J., Jivet, I., Scheffel, M., Drachsler H., Delgado
Kloos, C, Gasevic, D (2020). Learning analytics in European higher education-trends and
barriers, Computers & Education, 103933, https://doi.org/10.1016/j.compedu.2020.103933.



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

German Code of Conduct for LA @ DIPF
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| ) 7 Principles
et = 1. Improving conditions for learning

Trusted Learnin

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

Hansen, J., Rensing, C., Hermann, O., & Drachsler, H. (2020). Verhaltenskodex fiir 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.
https://bit.ly/German_CoC_LA

TLA - Startups @ DIPF
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Activity Dashboard
@ INFO

>)

? - Woche

316

& M

.”égbﬂh

Fy

& Aktrve Notzee in dan etz 2

453 30 150

Antworten der letzten X Tage . 10 race

..........
77777

PEMR IR

Durchschnittliche Nutzungsdauer

Onur Karademir

Doctoral researchar

StudyCore Start-up: https://studycore.de
- Adaptive quiz with gamification-elements

« Learning Analytics Dashboards for teachers and students
« Instructors can deliver personalized feedback at scale

Karademir, O., Ahmad, A., Schneider, J., Di Mitri, D., Jivet, I. & Drachsler, H. (2021). Designing the Learning
Analytics Cockpit - a Dashboard that Enables Interventions. MIS4TEL'21: 11th International Conference in
Methodologies and Intelligent Systems for Technology Enhanced Learn.



TLA - Startups

= LEARN@EDUTEC Engish (en) = e ]

Educational Technologies Lecture 2021

Dashboard | My courses |/ ET 21 / 18.05 - Computer Supported Collaborative Learning
| StudyCore Quiz (Computer Supported Collaborative Learning)

StudyCore Quiz (Computer Supported Collaborative Learning)

€«

What is the purpose of scripts?

[0 To specity. and

roles and activities among a group of (online) leamners.

[ To make the tasks easier for leamers in CSCL.

% To guarantee superior group and learning

[ To motivate leamers and enhance positive emotions in CSCL.

« on premise installation on university servers

@) DIFF

Educational Research
and Educational Information

o TestNutzer ]
T ) Level 516.880 LP
v

Progress Chapters Weekly Challenges

Progress per Chapter

100%

s § ¥ 9§ 8§ 38 ¢ 3§ 38

Kapitel 1 Kapitel 2 Kapitel 3 Kapitel 4 Kapitel 5 Kapitel 6 Kapitel 7

https://studycore.de

« no personal data collected, only pseudonyms used
« students login with their university account via LDAP or OAuth authentication.

*  GDPR compliant



Structure @ DIPF

Educational Research
and Educational Information

0. Who is 1. Ethics & 2. Design for
* TLA ? Privacy TLA

>

3.Psychomotor
competence

support
4

4. Cognitive
competence
support

5. Computational
Psychometrics



Learning Analytics supported o D'PF
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Prof Dr. Prof. Dr. Dr. Joshua Weidlich Prof. Dr. Alexander

Maren Scheffel i
Halszka Jarodzka Postdoctoral researcher Tillmann

Marcel Schmitz Atezaz Ahmad Dr. Sarah VoR- Dr. David

Doctoral researcher Nakkour Weil
Dactaral researcher




Learning Analytics supported @ DIPF

Educational Research

Lea N I N g DeS | g N and Educational Information

: Marcel Schmitz
Design I R_un Doctoral researcher
Time [ Time -
I - : w
ehavior
Learning .
L Design during +
l Learn"‘g Learning Activity
Learning ivity ' / \ Lecture
Workshpp . -
Learning Aktivity I Analysis Lea‘;?é?gsﬁgt;vuty
Onlin '
i 3 . L - Activi
Discussjon I [Metacognitive Learning | oot
Learning Aftivity | Competences Analytks Discussion
Learning Activity
Learning Artivity : Dashboards
\ / Learning Activity
| Actions
| after
analysis J e atnrs
Actions : K y
after
analysis I Z U

ﬁzzgarch Y D

Schmitz M., Scheffel M., van Limbeek E., Bemelmans R., Drachsler H. (2018) “Make It Personal!” - Gathering

Input from Stakeholders for a Learning Analytics-Supported Learning Design Tool. EC-TEL 2018. LNCS,
vol 11082. Springer, Cham



Digital Cycle for Education (DC4E)

CHALLENGE
Describe the
educational challenge
and requirements

GOAL

Specify the ambition /
problem and the
target group

ADAPTATION
Adapt product
according to
evaluation result

EVALUATION

Explore the effects
of the product

Identify

Q .
o Combine

insight

reflection

creation

@) DIFF

Educational Research
and Educational Information

INSPIRATION

Look for earlier creations
and apply best practise

ANALYSIS

Analyse context, content,
describe the didactic, select
technology

Describe (blended) leaming
concept with leaming
technology

Make a raw test implementation
in a leaming environment

Scheffel, M., van Limbeek, E., Joppe, D., van Hooijdonk, J., Kockelkoren, C., Schmitz, M., Ebus, P., Sloep, P.,
and Drachsler, H. (2019). The means to a blend: A practical model for the redesign of face-to-face
education to blended learning. 14th European Conference on Technology Enhanced Learning, EC-TEL 2019,
Delft, 16-19 September 2019, Proceedings (Lecture Notes in Computer Science).Cham: Springer




DCA4E: Knowledge Acquisition Metapher@® DIPF

Teacher Student Peers Practice
: 1l L writes ‘& writes N ENE,
© Criteria/framework real live case x ‘ real live case R
case
l J Input case
12 )
AN \
Y 1
Case Learning task B v Learn task
Y — Ve A/B/C
c \
[ I Case .
e assessment Learning task A O
@ \
3
=1 I | hd |
< Translation ] & & Watch
into learn task . knowledge Lecture /
{ ) Literature study clips / video workshop
Learn task A/B/C ]| |l =
Legenda ’ '1 D Formative
knowlegde test
document Document (plural) _GS
( Repeating Parallel | Sequential } \
Activity Activity Activity Acﬂitv Add results to
L ()) ] = portfolio X
ypes of decisions: !
X = maximum of 1 choice
+ = parellel execution O
< I =

Educational Research
and Educational Information

Scheffel, M., Schmitz, M., van Hooijdonk, J., van Limbeek, E., Kockelkoren, C., Joppe, D., & Drachsler, H.
(2021). The Design Cycle for Education (DC4E) — A practical model for the design of blended and online
education. Andrea Kienle et. al. (Hrsg.): Die 19. Fachtagung Bildungstechnologien (DELFI),Lecture Notes in
Informatics (LNI), Gesellschaft fur Informatik, Bonn 2021



- D I F
[ ] n l
[ ] .
Educational Research
and Educational Information
Teacher Student Peers Practice
O rites o Project
real live case definition
i )
Criteria/framework case l Complex practical
situation
|
Case ﬁ Authentic complex practical case
assessment Y
l Problem task ' Consultation, F2F
) ommon;gounding knowledge
Compose exchange, video
peergroups conference,
Problem £
Group information ‘ clarification ‘ | forum, etc.
c O
§ i j S g
= |
© i ‘ k4 !
9_’ & § Information !
(] || Practice research Teative techniques collection !
S ; I} O !
. ( S J ;
! Y 1
|
| &oblemg%eﬁnitiou :
1
/7
s S
— i k4 :
e ; (% g) Information ! >
Knowledge, ;| Practice research Teative techniques collection ! S———
information 1 : Information
! l A | research
! ¢ d0
- |
[ I 8Problem solving —— |
Legenda D 1N 1 O | i
La) ' Artifacts
document  Document (plural) T T T /D et ey
e 7\ [ Repeating ) [ Parallel Save into
— H o T portfolio
\ J O I“ (evidence)
Types of decisions O ZeS—-
X = maximum of 1 choice’ RabRse
+ = parellel execution ———
Portfolio

Scheffel, M., Schmitz, M., van Hooijdonk, J., van Limbeek, E., Kockelkoren, C., Joppe, D., & Drachsler, H.
(2021). The Design Cycle for Education (DC4E) — A practical model for the design of blended and online
education. Andrea Kienle et. al. (Hrsg.): Die 19. Fachtagung Bildungstechnologien (DELFI),Lecture Notes in
Informatics (LNI), Gesellschaft fur Informatik, Bonn 2021




DCA4E: Learning Analytics supported o D'PF
Curricula

and Educational Information

Learning design Learning design Learning design Learning design
method A method B method C method D
o) (s)
o o
LA solution
design this case

Input for requirements
dashboard support
coordinators design

E:G
e 2Or -

Scheffel, M., Schmitz, M., van Hooijdonk, J., van Limbeek, E., Kockelkoren, C., Joppe, D., & Drachsler, H.
(2021). The Design Cycle for Education (DC4E) — A practical model for the design of blended and online
education. Andrea Kienle et. al. (Hrsg.): Die 19. Fachtagung Bildungstechnologien (DELFI),Lecture Notes in
Informatics (LNI), Gesellschaft fur Informatik, Bonn 2021



BLEND IT

) DIPF

CHALLENGE THE CHALLENGE (STO MAKE Educational Research

A BLENDED LEARR

and Educational Information
RTANT HER!

LECTURE

WHAT DO WE WANT TO KNOW
INITIATIVE

DESCRIPTION (cooe win1003)
HOW OFTEN AND HOW FAST
DO STUDENTS TAKE
INITIATIVE

sl ey
-~ &8

i HMn

Schmitz, Marcel; Scheffel, Maren; Bemelmans, Roger; Drachsler, Hendrik (2020): Fellowship Of The Learning
Activity — Learning Analytics 4 Learning Design https://doi.org/10.25385/zuyd.9884279




Learning Analytics supported
Learning Design

Schmitz, Marcel; Scheffel, Maren; Bemelmans, Roger; Drachsler, Hendrik (2020): Fellowship Of The Learning
Activity — Learning Analytics 4 Learning Design https://doi.org/10.25385/zuyd.9884279




LA Indicator Repository @ DIPF

Educational Research
and Educational Information

Atezaz Ahmad

Dactaral researcher

Metrics

‘(Learning) Activities siichton g gu?%;ﬁ)?\dg}%::;ilggsessions
. . © reading sessions per user
Readina/ O Reading analytics © o transiti%ns btw. reading materials
, g O Discourse analytic © rereading the same material
Review © © Learning (behawori patterns o reading interruptions
© Social network analysis .
O Analysis of Time Management .
O Presentation skills (Multimodal) . =
Event/Objective . O Self-reflection ¢ &
Presentation © O Performance -
: © Mediation analysis . @
Recelve © O Video analyticsy e 3
© Progress report « @
© Competency * D
8 Etudent efflctlency . &
o ngagemen ¢ =
Watching videos © ° Clugst_gr_ing | 2’3
© Predictive analytics : 8,
L ]
)

A tree view of 'Receive’' event followed by the learning activities, indicator, and metrics

Ahmad, A., Schneider, J., & Drachsler, H. (2020, September). OpenLAIR an Open Learning Analytics
Indicator Repository Dashboard. In European Conference on Technology Enhanced Learning (pp. 467-471).
Springer, Cham.



https://link.springer.com/chapter/10.1007%2F978-3-030-57717-9_46

LA Indicator Repository @ DIPF

Educational Research
and Educational Information

Metrics
;(Learning) Activities ‘ ' - © student gender / race / ethnicity
| Indicators | © student math scores / pre-score
1 E ¢ 0 avg. # s}udentshper teacf:jer
Search © © a proxy for math preparedness
ot : © # student / teacher / logins / logouts
Mediation anaIY,S'S o © free and reduced lunch status
MOOC completion \ © questions / discussions / clickstream
i © # videos/videos searched/watched/pauses/views
E?Xtta na IySIS © # attempts to solve problems
usterings O # sessions/wall posts/comments/pages searched

Affective state

Cognitive load
Procrastination

Online change detection
Engagement

User knowledge level
Game analytics

Writing analytics
Student comparison
Course difficulty

Examin/Survey - ©

Keystroke/Hits/Clicks/
Clickstream/Interactions ©

| Event/Objective Learning (behavior) patterns.
Self-reflection
Explore © Predictive analytics

Performance

Resource usage awareness
Competency

Curriculum analytics

Social network analysis
Discourse analytics

Analysis of Time Management

Downloads ©

(z xpuaddy aag) saLapy Jo isi

000000000000000000000000

Views/Visits - ©

A tree view of ‘Explore' event followed by the learning activities, indicator, and metrics

Ahmad, A., Schneider, J., & Drachsler, H. (2020, September). OpenLAIR an Open Learning Analytics
Indicator Repository Dashboard. In European Conference on Technology Enhanced Learning (pp. 467-471).
Springer, Cham.



https://link.springer.com/chapter/10.1007%2F978-3-030-57717-9_46

. . DIPF
LA Indicator Repository “

and Educational Information

penLAIR —

A LEARNING ANALYTICS ToOL

Leamning Events/Objectives | earning Activites Indicators Metrics
8 click here for more details 0 Click here for more details 9 Click here for more details 8 Click here for more details

Learning Events/Objectives v Leaming Activities = Search Indicator Search Metrics Seleted Indicator(s) Reset

LEARNING
EVENTS/OBJECTIVES

(LEARNING) ACTIVITIES INDICATORS
[ Course Assessments [55]
Design [ Teacher curriculum usage [65] Curriculum Planning / designing [65]
[JCourse difficulty [77]

[JFinal Grade Prediction [28]

[JGroup Participation [30]

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

(O Time Distribution [39] Resource Usage Awareness [39] Self-reflection [39]
Group work [ Performance [50]

[JEngagement and Performance [69]

[JPredict Student Grades [115]

[JStudent comparison [130] Grade prediction [130] Self-motivation [130]

[JPrediction (A pilot study) [144]

[ Classifying Student behavior [29]
[JCollaborative Learning [47] Time Planning [47]
[IResource Recommendation [57]

[71Writina analvtics [611 Collahoration network [611

Create

Collaboration

Ahmad, A., Schneider, J., & Drachsler, H. (2020, September). OpenLAIR an Open Learning Analytics
Indicator Repository Dashboard. In European Conference on Technology Enhanced Learning (pp. 467-471).
Springer, Cham.



https://link.springer.com/chapter/10.1007%2F978-3-030-57717-9_46

LA Indicator Repository @) DIPF

Educational Research
and Educational Information

fipenLAIR

Referances Start Tourt

Discussion Contribut... ~

S0
) I
[1] .

Jan

Feb Mar

Reading analytics

Values

<
~ N L r
N Dec

Nov

Discussion forum quality Final grade prediction

1
# comments

00
75
@
5 50
+ You i
-+ Class Average 25 I i
: i

WK1 WK 2 WK 3 WK 4
# replies 2 likes

Finalgrad

B
WK S WK 6
@ Number of New blog posts in group blog
@ Number of Topics that each user has uploaded on group di

Number of Comments on blog posts in group blog
@ Final grade prediction

Ahmad, A., Schneider, J., & Drachsler, H. (2020, September). OpenLAIR an Open Learning Analytics

Indicator Repository Dashboard. In European Conference on Technology Enhanced Learning (pp. 467-471).
Springer, Cham.



https://link.springer.com/chapter/10.1007%2F978-3-030-57717-9_46

Structure @ DIPF

Educational Research
and Educational Information

0. Who is 1. Ethics & 2. Design for
* TLA? Privacy TLA

>

3.Psychomotor
competence
support

N

4. Cognitive
competence
support

5. Computational
Psychometrics



Multimodal Learning Analytics @ DIFF

Educational Research
and Educational Information

Dr. Jan Schneider Dr. Daniele Di Mitri Dr. Joshua Weidlich Prof Dr.
Maren Scheffel

Postdoctoral researcher Postdoctoral researcher Postdoctoral tesearchet

Sambit Praharaj George Clordas-Hertel Fornasido Candenee:Homander

Gianluca Ro
Doctoral researcher Doctoral researcher Dectoral researches

Doctoral resed




Streetlight effect 0 DIPF

and tducational informa

Multimodality allows to expand the visible area

THIS IS WHERE YOU
LOST YOUR WALLET?

NO, I LOST IT IN THE PARK.
BUT THIS 1S WHERE THE LIGHT I6.

—— ¥

&
LI E

Welten Institute Open Universiteit
Research Centre for Learning, Teaching and Technology welten-institute.org

Pagina 2



Multimodal Learning Analytics @ DIPF

Educational Research
and Educational Information

INPUT SPACE Proximity
Observable evidence, Multimodal
multimodal data data for Learning Social Nospeopls
that can be tracked Femiliarit Activ
automatically with sensors bbbl 7% Bttt
Context — Day
Situational
_ Observability How
line Behaviour Environmental
Month
Motoric Physiological l Location || Noise | | Clutter I Weather Humidity
- P ———
- Architechturel | Pollution | | Season | | Light | |Temperature|
Body Head
HYPOTHESIS SPACE %\
Inferred learning labels, g
collected firstly through Torso|| Legs || Arms Hands Mouth Face Eyes Heart Brain Skin| | Respiration | %
- human annotation. §
Later they can be predicted I D D A I 2. W R T R D A I
automatically
o
. Move | [ ECG/ GSR/ £8
Movements EMG Strokes Voice | | Prosody ments Traits | | EOG PPG/BVP EEG EDA RR g r;_
ﬂ r w
- | et A----_----{--- \ \ /\ g
1 H [s]
GBM || Steps | | Gestures | | Text || Sketch || Speech|: |Tone| | Pitch P:‘sei?ign i:z) r: Gaze| | HR (| HRV ||Focus||Attention | | Sweat || Temp || Rate ?:-"
H : 1] b g
NON-VERBAL VERBAL i | Volume || Speed NON-VERBAL

Di Mitri D, Schneider J, Specht M, Drachsler H. (2018). From signals to knowledge: A conceptual model for
multimodal learning analytics. J Comput Assist Learn. 2018;34:338-349.
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Di Mitri D, Schneider J, Specht M, Drachsler H. (2018). From signals to knowledge: A conceptual model for
multimodal learning analytics. J Comput Assist Learn. 2018;34:338-349.
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Schneider, J., Bérner, D., Van Rosmalen, P., & Specht, M. (2015, November). Presentation trainer, your
public speaking multimodal coach. In Proceedings of the 2015 ACM on International Conference on
Multimodal Interaction (pp. 539-546). ACM. ISO 690
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Schneider, J., Romano, G., & Drachsler, H. (2019). Beyond Reality—Extending a Presentation Trainer with
an Immersive VR Module. Sensors, 19(16), 3457.
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Jivet, I., Scheffel, M., Drachsler, H., and Specht, M. (2017). Awareness is not enough. Pitfalls of
learning analytics dashboards in the educational practise. EC-TEL 2017.

Jivet, Scheffel, Specht, and Drachsler. 2018. License to evaluate: Preparing
learning analytics dashboards for educational practice. LAK2018, Sydney.
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Jivet, |., Wong, J., Scheffel, M., Valle Torre, M., Specht, M., and Drachsler, H. 2021. Quantum of Choice: How
learners’ feedback monitoring decisions, goals and self-regulated learning skills are related. In LAK21:
11th International Learning Analytics and Knowledge Conference(LAK21). ACM. USA, 416-427.
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Table 2: The number (#L) and percentage (%L) of learners
that selected 3, 4, 5 or 6 indicators in each course.

Total (N=401) AHE (N=200) SDG (N=201)
#L %L #L %L #L %L

3 indicators 101 25.2% 39 19.5% 62 30.8%
4 indicators 54 13.5% 22 11.0% 32 15.9%
5 indicators 69 LT2% 28 14.0% 41 20.4%
6 indicators 177 44.1% 111 5397 66 32.8%

56

Jivet, |., Wong, J., Scheffel, M., Valle Torre, M., Specht, M., and Drachsler, H. 2021. Quantum of Choice: How
learners’ feedback monitoring decisions, goals and self-regulated learning skills are related. In LAK21:
11th International Learning Analytics and Knowledge Conference(LAK21). ACM. USA, 416-427.
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Nature Singapore. Lecture Notes in Educational Technology https://doi.org/10.1007/978-981-15-4526-9 5
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Tabelle-1:-Theoretisches-Kompetenzmodell-

Kognitives Anforderungsniveau
Themenbereich 2. Ebene 3. Ebene Wissen Verstandnis [Anwendung |Analyse Synthese  |Beurteilung
1. Grundlagen von Unterricht 1.1.1 Begriffklarungen
1.1.2 Normative Vorstellungen von Unterricht im
Wandel der Zeit
1.1.3 Effektivitat von Unterricht
1.1.4 Angebots-Nutzungs-Modell
2. Grundlagen des Lernens 2.1 Lernen und Gedachtnis 2.1.1Llemen
2.1.2 Gedachtnis
2.1.3 Informationsverarbeitung
2.2 Lerntheorien 2.2.1 Lernstrategien und Metakognition
2.2.2 Grundlagen bedeutender Lerntheorien
2.3 Differentielles Lernpotential 2.3.1 Kognitive Voraussetzungen
2.3.2 Motivationale Voraussetzungen
2.3.3 Umgang mit Heterogenitit in der Klasse
3. Inklusion 3.1 Grundlagen
3.2 Umsetzung
3.3 Effekte
4. Unterrichtsqualitat 4.1 Klassenfuhrung 4.1.1 Sicht- und Tiefenstrukturen von Unterricht
4.1.2 Klassenfuhrung als Tiefenstruktur
4.1.3 Die Studien von Kounin
4.1.4 Strategien der Klassenfihrung
4.1.5 Kann Klassenfihrung erlernt werden?
4.2 Kognitive Aktivierung 4.2.1 Kognitive Ebene des Unterrichts
4.2.2 Kognitive Aktivierung
4.3 Konstruktive Unterstiitzung 4.3.1 Konstruktive Unterstitzung
S. Unterrichtsgestaltung S.1 Lehrkraftgesteuerte Methoden 5.1.1 Grundlagen der Unterrichtsgestaltung
5.1.2 Vortrag ’%
5.1.3 Fragend-entwickelndes Gesprach
5.1.4 Direkte Instruktion
5.2 Schiilerorientierte Methoden 5.2.1 Gruppenarbeit
5.2.2 Faktoren effektiver Gruppenarbeit
5.2.3 Kooperative Lernmethoden
5.3 Aufgabenorientierte Methoden 5.3.1 Offene Methoden
5.3.2 Grundprinzipien
5.3.3 Entdeckendes Lernen
5.3.4 Stationenarbeit
5.3.5 Effekte und Herausforderungen
5.4 Nutzung digitaler Medien 5.4.1 Grundlagen
5.4.2 Anwendunesbeisoiele
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----------------------- > Expand Sources
1D Dimension Status Observable Action Measure

3001 Sourcing " Included in 3010 Attending source Number of times clicking on "source" link next to learning resource

3002 Sourcing https://gitlab.tba-hosting Attending source Number of times clicking on "source" link next to learning resource after assignment (this refers to quiz/Selbstte:

3009 Sourcing https://gitlab.tba-hosting Proactive Sourcing Number of times clicking on "source" link next to learning resource in first 10% of processing time (alternatively, -

3010 Sourcing hitps://gitlab.tba-hosting Multiple Sourcing Number of times a "source" link has been clicked multiple times (probably contextualization, might happen when
3011 Sourcing Wl - -
3012 Sourcing
3013 Sourcing
3014 Sourcing
3015 Sourcing
3016 Sourcing
3017 Sourcing
3018a Sourcing
3018b Sourcing
3018¢c Sourcing
3030a Sourcing
3030b Sourcing
3030c Sourcing

Daniel Biedermann

Doctoral researcher
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Purpose
To reduce discrepancies between current understandings/performance and a desired goal

v

The discrepancy can be reduced by:

Students
* |ncreased effort and employment of more effective strategies OR
* Abandoning, blurring, or lowering the goals

Teachers
* Providing appropriate challenging and ific goals
*» Assisting students to reach them throug!'ﬁee‘:ﬂm:tgof;i learning strategies and feedback SR

‘ Postdoctoral researcher

Effective feedback answers three questions
Where am | Il;g? (the goals) Feed Up

How am | Feed Back
Where to next Feed Forward

Each feedback question works at four levels:

;

Task level Process level Self-regulation level Self level
How well tasks are The main process needed Self-monitoring, Personal evaluations and
understood/performed to understand/ perform directing, and affect (usually positive)
tasks regulating of actions about the learner

Hattie, J., & Timperley, H. (2007). The Power of Feedback. Review of Educational Research, 77(1), 81-112.
https://doi.org/10.3102/003465430298487
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Institution
Data Analysis LMS SIS
Machine Learning | | Lecture Capture Demographlcs
Prediction
(c % hl' N
»| Data Operations @l
Action - In Name|A[B|[C Z Action - Out
IF this THEN that IF this THEN that
. - Sl e Hi {name}. &
Difficult topic: —®Here are some tips[*T>
- [IFTHIS] Tip 1 Instructor
A B C D - [IF THAT]Tip 3
A Dr. Jane Yau
Post ral n rch
4 Table )

“

Students

Pardo, A., Bartimote, K., Shum, S. B., Dawson, S., Gao, J., GaSevi¢, D., ... & Vigentini, L. (2018). OnTask:
Delivering data-informed, personalized learning support actions. Journal of Learning Analytics, 5(3), 235-
249. https://learning-analytics.info/index.php/JLA/article/view/5988
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Goal

Task 1

Measure

(Mezsure

Instructor

( Indicator

CHEE

Q3[Q4)

John
Sarah

Technology

Dear {{ Given Name }}

Here are some comments about the
activities for this week.

* Task 1

»SENTENCE 1

* Task 2

» STENTENCE 3

* Task 3

» SENTENCE 2

(Q1 Sentence 1 Ho
Q2 Sentence 2 >
Q3 Sentence 3 >
Q4 Sentence 4 >
T

TCa};JI?IZ ( Indicator
Measure LQI I Q2] Q3 I Q44
(Q1 Sentence 1 H>
Q2 Sentence 2 >
Q3 Sentence 3 =
Q4 Sentence 4 I REa
SV ER

TCa}SI?IB ( Indicator
Measure LQl l Q2] Q3 I Q41
(Q1 Sentence 1 Ho
Q2 Sentence 2 x.
Q3 Sentence 3 >
Q4 Sentence 4 >

Let us know if you have any further
questions.

Kind regards.
Abelardo Pardo
Course Coordinator

) DIPF
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Dr. loana
Jivet

Tornike
Giorgashvili

Pardo, A., Bartimote, K., Shum, S. B., Dawson, S., Gao, J., GaSevi¢, D., ... & Vigentini, L. (2018). OnTask:
Delivering data-informed, personalized learning support actions. Journal of Learning Analytics, 5(3), 235-
249. https://learning-analytics.info/index.php/JLA/article/view/5988
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What is the effect of different formative and summative
feedback types for assignment results, exam performance,
and affective student variables?

Between-Subjects Factor Within-Subjects Factor
IV Time Point
IV Formative Feedback n T2-T6 7
FF DV1: Motivation DV1-DV3 DV5: Final exam
Randomly (EF) DV2: Self-Efficacy DV4: Assignment | | results
N =600 assigned FF1: FB as usual .
| | forLearningand B results >
students _ FF2: norm-referenced FB
N =150 per e Performance
FF-group FF3: criterion-referenced FB DV3: Perceived Questionnaire is
FF4: norm- & crit.-ref. FB L
academic control sent with
feedback-mail
Spiraling to achieve Questionnaire in
equal proportions | N =120 per first lecture
(N = 30) per FF- | SF-group
. rou
Formative group
Summative 3
o IV Summative Feedback (SF) = Pretest = Posttest Follow-up
Dr. Joshua Weidlich DV1-DV3; DV1-DV3 DV1-DV3
Postdoctoral researcher SF—lf i SF2: £ SE3: . DV4: ECTS-
pass/fai grade + p/ nor:\-re 'f" Questionnaire is points in SoSe22
grade+p/ ;
FF1FF2 FF1FF2 FF1FF2 sent with o
FF3 FF4 FF3 FF4 phiopdbing summative . Questionnaire is
> » Feedback-Mail —»{ sent at the end
of SoSe22
SF4: SF5:
crit.-ref.+ crit.+norm.+
grade+p/f grade+p/f
FF1 FF2 FF1FF2
FF3 FF4 FF3 FF4
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