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What Is human
learning ?
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Learning Is an enduring change in
behavior or in capacity to behave In a

given fashion, which results from ¢
practice or other forms of experience. ®w¢®|
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..%
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What would happen without the
capacity to learn ?
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Level Consequences Without the Ability to Learn

Biological Development

- No adaptation to environmental stimuli: reflexes would be innate but could not be refiiBadin
LI | adAOAG@& ¢ 2 dzf sensayPeresptibdivoziidiredmain dru8eN@otofiskills
uncoordinated- High mortality: dangers would not be recognized or avoided.

Child Development

- Language could not be acquiredt most, innate sound patternsNo recognition of objects or
people beyond reflexive reactiond 2 RS @St 2LIYSyd 2F Fadl OKYSy|l 2 N
on rigid care routines.

Everyday Actions

-Use of tools impossiblé |1 YA DSa 2NJ FANKS g2dz R 0S dza St Saa
understood- No memory of causandS F F SO0 NBf I A2y aKALA O0So3IPs
constant repetition of the same mistakes.

Social Structures

-/ dzf GdzNBZ NI RAGAZ2Y S YR Y2NIXfAGe& NBEGooperationi
would be at most instinebased (e.g., group protectiorRole distribution, division ofabor,
education: not feasible

Society & Culture

-b 2 Odzvdzt I GA DS 1 Wistodchl SdRsgiSusr@ssArt nigic, r2ligion rely on symbolii <
f SFNYAY3 b Wiaedandidind dodd nst de internalized. ' ¢

Language & Thinking

- Language is a highly learntmdensive system; without ifhardly any abstract thinking Inner
dialogue, planning, and problesolving would be severely limited.

Evolutionary Perspective

:.] |
- Learning ability is a key advantage of complex speditsno sapiens probably would never have | .
prevailedq the inability to learn would have nullified the selective pressure toward flexible @kl
intelligence. ' o1
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How Is learning understood
and theorised ?

6 Center of Advanced Technology for Assisted Learning and Predictive Analytics ==
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What are explanation of learning and how are the processaeedeled?

A Learning theoriegormulate the underlying

. Models of Human Learning
concepts and can be structured into groups

A Knowledge, skills, and attitudedevelop — — D
through external stimuli, feedback Ioops, Behaviorism Cognitivism Constructivism
reinforcement, models, practice, reflection, i ——

— Stimulus Information- ‘ Assmulaﬂon}
X Processing |

A More recent theories also emphasize the I Response {A°°°mm°dat'°”’

social networksn which knowledge is '

— Reinforcemt { Scaffbuilding ’

distributed and to which we have access.

@
Social ( Experiential Gonneetiiom Q .T
Learning Theor Learning .
A Alis becoming an increasingly important | | ' )N
component in these networks and Conerete Experience | Networks |

[
processes we use resources in our [ Abstract Learning | L ggg:&g\t/%nj

network and connect nodes, agents, |
RIGFol aSazx X Eprel:isrtnrgfmtting | Active Experimenting| | Connection

7 Center of Advanced Technology for Assisted Learning and Predictive® Analytics —
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How can we use this for design of
learning environments ?
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HOW LEARNING HAPPENS
Seminal Works in Educational
Psychology and What They

Mean in Practice

1 SECOND EDITION

PAULA KlRSCHN‘E’vR & CARL HENDRICK

LLUSTRATED BY OUVER CAVIGL

2 | INDEPENDENT LEARNERS

WHY INDEPENDENT

LEARNING IS NOT A GOOD
I 2 WAY TO BECOME AN

INDEPENDENT LEARNER

—
SELF REGULATION

7 DO 104324/9781003395713-15

3

3 | AHLYES.| REMEMBER ITWELL

AH,YES, | REMEMBER IT WELL

—
EPISODIC AND SEMANTIC MEMORY

SEMANTIC MEMORY

\NFLUENCE
31ng1yINGd

EPISopic MEMORY

DO 104324/9781003395713-4

6 | ANOVICE IS NOT A UTTLE EXPERT

A NOVICE IS NOTA LITTLE
EXPERT

—
NOVICES AND EXPERTS

DO 104324/9781003395712.8

7| TAKE A LOAD OFF ME

7 TAKE A LOAD OFF ME

—_—
PROBLEM SOLVING

COMMUNICATION COLLABORATION

CREATIVITY CRITICAL
THINKING

_
e

DO 10.42249781003395713-9

5 | DO YOU KNGW WHAT YOU KNOW?

DO YOU KNOW WHAT YOU
KNOW? METACOGNITION

DO 104324/9781003395713.6

3 | BEUEFS ABOUT INTELLIGENCE CAN AFFECT INTELUGENCE

BELIEFS ABOUT
INTELLIGENCE CAN AFFECT
INTELLIGENCE

—
MINDSET

1 CAN
IFITRY

DO 10.4324/9781003395713-16

0 | ONE PICTURE AND ONE THOUSAND WORDS

ONE PICTURE AND ONE
THOUSAND WORDS

e
DUAL CODING

VERBAL STIMULI VISUAL STIMULI

DO 1043249

16 | WHERE ARE WE GOING AND HOW DOWE GET THERE

I WHERE ARE WE GOING AND
HOW DO WE GET THERE?

—_—
GOAL ORIENTATION

w @ AVOID MAKING-
- MISTAKES
LAY -, o
nesan ()., @ AVOIDLOSING
PERFECTLY. S

167 DO 104324/9781003995713-19

15

15 | PERCEPTION OF ACHEVEMENT IS MPORTANT

HOWYOU THINK ABOUT

ACHIEVEMENT IS MORE .
IMPORTANT THAN THE
ACHIEVEMENT ITSELF

—_—
ATTRIBUTION THEORY

DO 104324/9781003395713-18

Center of Advanced Technology for Assisted Learning and Predictive Analytics ;
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Does Technology
Enhance Learning ?
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Learning Technologies 206525, 19852077

Einsatzgebiete von EdTech 1985-2025

Intelligent Tutorin Massive Kiinstliche
Systeme Online Courses Intelligenz
1985 . 20.05 20.25
o o 4
20 Jahre EdTech Einsatzgebiete (2005-2025) 1995 |
= 9605 —————)010——— J0fs —— 2025 2050
B ' Computergestiitztes Multimedia- Adaptive
Lernen Inhalte 2IETdaieldnal=lal | | Lernsysteme
Multimedia- Blended Mobile
Learning

Inhalte Learnin g

Learning Management Adaptive Learning  Mobile Learning Virtuelle/Augmentierte

Systeme Personalisierte Lernen per Realitat

Plattformen Lernpfade Smartphone und Immersive
fiir digitale Kurse . Tablet Lernumgebungen

™ A6

Game-based Learning Lern-Analytics Microlearning

Spielen als Nutzungsdaten Lernen in Freie
Lernmethode auswerten kleinen Einheiten Bildungsma-tei-
alien

11 Center of Advanced Technology for Assisted Learning and Predictive Analth




- 1. Gliedern .70

2. Zusammenfassen .70

Erwerb von 6,0

_ Ry,
»Wissen, dass 40[ 9. Ideen in Beziehung setzen .88

Konsolidierung von 10. Klarheit suchen .82
+Wissen, dass*

Erwerb von 0[[;0 '11. Selbstverbalisierung .53

+Wissen, wie*

Konsolidierung 12. Ahnlichkeiten &
von ,Wissen, wie* Unterschiede 1.23

®

. Bewusstes Uben

4. Ubungstests

Transfer von
,Wissen, damit"

~ Lehrkraft mit niedriger

Erwartungen 0.03
#1 -
e, 1. 2Klaisenkllma Kenne deine
VISIBLE LEARNING 2.0 . Lernen .
Deutschsprachige Ausgabe von ,Visible Learning: The Sequel” besorgt von B 3 - Leistu ng WI rku n g
' ©

Stephan Wernke . Klaus Zierer

*

Schiller/-innen sollten ihr kollektive
Lernen vorantreiben Verantwortung
: :_/ T[ =

N

|
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Al In Education

A ZawackiRichter et. al in 2019 found four main areas of application of Al
a) Adaptive Systems und Personalisation,
b) Assessment and Evaluation,
c) Profiling and Prediction
d) Intelligent Tutoring Systems

A a) Learning Analytics and Recommender Systems !'
b) Assessmerdnd Evaluation .Q )
c) Intelligent Tutoring .«

A In the last 30 years some limited success stories of EdTech T ?
0

ZawackiRichter, O., Marin, V. I., Bond, M., & Gouverneur, F. (2019). Systematic review of research on artificial
intelligence applications in higher educatipmhere are the educatorsternational Journal of Educational
Technology in Higher Educatidr6(1), 39.

Center of Advanced Technology for Assisted Learning and Predictive Analytics —
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Tutoring and the MatthewEffekty a9 FFSO0Ga 2F LINKSOYA2Z2dza {(y26f SR

lllustrative Achievement Gap Under Al Tutoring

0.4} High achievers
—e— Low achievers

)
c
5 0.3f
o
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(=)
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o 0.1F
>
o
o
£
c 0.0
©
]
=

-0.1t

0 1 2 3 4 5 6 7 8
Weeks of tutoring intervention

SteenbergerHu, S., & Cooper, H. (2013). A metmlysis of the effectiveness of intelligent tutoring systemson K =~
MH audzZRSyuaQ YIUOKSYlFIUAOIFIT € SFENYAYI@8W2dzNy It 2F 9RdzOl U"A2
https:// doi.org/10.1037/a0032447
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Centre for Education
and Learning

Leiden-Delft-Erasmus Universities

Dié ital Literacy and
Future Competences

RESEARCH
FOR EDUCATION

PROJECT OVERVIEW 19-24

https://www.educationandlearning.fiiome

15 Center of Advanced Technology for Assisted Learning and Predictive Analth
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';lf::.J:'Reuters World v Business vV Markets v  Sustainability v Legal v Breakingviews vV Technology vV Investigations More

ChatGPT sets record for fastest-growing

November 30, :j:::fase-analyst note .
2022 public

access to
C h a.tG P T What is ChatGPT?

ChatGPT Jan 9 Versioimore stable service.! Preview. Our goal is to n

Feb 1 (Reuters) - ChatGPT, the popular chatbot from OpenAl, is estimated to have reached 100 million
monthly active users in January, just two months after launch, making it the fastest-growing consumer

application in history, according to a UBS study on Wednesday.

The report, citing data from analytics firm Similarweb, said an average of about 13 million unique visitors
had used ChatGPT per day in January, more than double the levels of December.

17 Center of Advanced Technology for Assisted Learning and Predictive Analytics -
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How does Al link to human learning and
how Is it modelled?

T

Animat(?d Math

3Blue1Brown -
@3bluelbrown - 7,33 Mio. Abonnenten - 214 Videos
My name is Grant Sanderson. Videos here cove
3blue1brown.com und 7 weitere Links
Q Abonniert v l

18 Center of Advanced Technology for Assisted Learning and Predictive Analytics —
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Entwicklungvon KI NeuronalenNetzen) _—
Zeitleiste der

A The Role of the Perceptron as the First Ki-Meilensteine 1950-2025

Model of a Neural Network 1950 'Il('gr:‘i:a-Test ﬁivrvfétfgﬁvon
A Rulebased systems in chess, iy Intelligenz

DGEpB'UG/S. Kasparov 1958 Perceptron g Argumentation
A Cognitive models like AGR for | o

G/ 23yAGAQGS ¢dzi2 NA € BV g |
A Watson plays Jeopardy (2011) o SVa:son @ Kreativitit
A Image recognition witilexNet T ¢ epehEnEndE

trained on 14 million images 2012t et Q i
A AlphaGo (2016, DeepMind): Combination of 20|16 2’:;:::;”9 Q Problemisen

convolutional networks and tree search [ e @ W
A Bidirectional Encoder Representations from 2018~ BERT = Reasariing

Transformers (BERT) I prachimedsl
A Generative Prdrained Transformers ZOTZO fe':r'a?&ves" _

(GPT40, ~1.8 billion parameters) e

19 Center of Advanced Technology for Assisted Learning and Predictive Analytics —
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Perceptron und die Recognition of characters

https://www.youtube.comwatch?w=aircAruvnKk&t13s

20 Center of Advanced Technology for Assisted Learning and Predictive Analytics J—
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Transformers, MultiLayerPerceptrons and Attention

Transformers (how LLMs work) explained visually | DL5

Learn from data

: — miniature schnauzer

Machine Learning

Deep Learning

Multilayer Perceptrons

https:// www.youtube.comwatch?v=wjZofJX0v4M&t=183s

21 Center of Advanced Technology for Assisted Learning and Predictive Analytics




Shelter Construction

https:// youtu.bekopolL zvh5jY?si=G8DNIBIGIQa7



Example of GPT-4 visual input:

Exam GPT-4 User What is funny about this image? Describe it panel by panel.
Uniform Bar Exam (MBE+MEE+MPT) 298 / 400 (~90th)
LSAT 163 (~88th)
SAT Evidence-Based Reading & Writing 710/ 800 (~93rd)
SAT Math 700 / 800 (~89th)
Graduate Record Examination (GRE) Quantitative 163 /170 (~80th)
Graduate Record Examination (GRE) Verbal 169 / 170 (~99th)
Graduate Record Examination (GRE) Writing 4 /6 (~54th)
USABO Semifinal Exam 2020 87 /150 (99th - 100th) |
USNCO Local Section Exam 2022 36/60 o ’/'
Medical Knowledge Self-Assessment Program 75 % . -"m"l'l-’/) i — W J—
Codeforces Rating 392 (below 5th) _ o .
GPT-4 The image shows a package for a "Lightning Cable" adapter with three panels.
AP Art HiStOl'y 5 (Sﬁth - IOOth) Panel 1: A smartphone with a VGA connector (a large, blue, 15-pin con-
nector typically used for computer monitors) plugged into its charging port.
AP Biology 5 (85th - 100th) oropey puicrmonior) plusgeding s chareine por
Panel 2: The package for the "Lightning Cable" adapter with a picture of
AP Calculus BC 4 (43rd - 59th) 2 Vi vonnector an It
. Panel 3: A close-up of the VGA connector with a small Lightning con-
AP ChemlStry 4 (7 Ist - Sgth) nector (used for chargli)ng iP;lones and other A[t)plevdvevic:s) at the en%l.t i
AP Enghsh Language and Composition 2 (14[’_11 - 44th) The humor in this image comes from the absurdity of plugging a large,
outdated VGA connector into a small, modern smartphone charging port.
AP EnghSh Literature alld ComPOSiﬁOH 2 (Sth - 221’1(1) Table 3. Example prompt demonstrating GPT-4’s visual input capability. The prompt consists of a
question about an image with multiple panels which GPT-4 is able to answer.
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How Is gen Al used In :
Higher Education and what works ? o;.TR['
4

24 Center of Advanced Technology for Assisted Learning and Predictive Analytics =
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Function

_|Feedback

Generation

Examples

Formative Feedback -
Summative Feedback - Rubriq
Based Feedback

Citations

Lee, S. S., & Moore, R. L. (2024). Harnessing generative Al for automated
feedback in higher education: A systematic review. Online Learning Journa
28(3), 82104 .https://doi.org/10.24059/0lj.v28i3.4593

Writing Assistance

Idea Generation - Text
Structuring - Language and
Grammar Correction

Barrett, A., & Pack, A. (2023). Not quite eye to A.l. International Journal of
Educational Technology in Higher Education, 20, 59.
https://d0i.org/10.1186/s41239023004270

Simulation of Oral
Exams

Oral Exams - OSCE Scenario
Viva Voce Training

Scherr, R., et al. (2023). ChatGPT interactive medical simulations for early
education. JMIR Medical Education, 9, e498itips://doi.org/10.2196/49877

Idea Development

Brainstorming Prompts -
Concept Mapping - Perspecti\
Shifting

Habib, S., et al. (2024). How does generative artificial intelligence impact s
creativity? Journal of Creativity, 34(1), 100072.
https://doi.org/10.1016/j.yjoc.2023.100072

Scaffolding

Layered Hints - Stepy-Step
Tasks - Worked Examples

Liao, J., et al. (2024). Scaffolding computational thinking with ChatGPT. IEE
Transactions on Learning Technologies, 17(9), {B&&2.
https://doi.org/10.1109/TLT.2024.3392896

Simplified Rewording -

Celik, F., et al. (2024). Does Al simplification of authentic blog texts improve

Text Simplification [Summarization - Glossary [NBF RAYy 3 O2 YLINBSKSYAaAA2y XK Lwwhb5[ I Hj
Generation https://doi.org/10.19173/irrodl.v25i3.7779
Promotion of RO Qs = Sl BAfS1TfAY _dX 3 . 28NIT X {®d OHAHNOOD

Metacognition

Assessments - Aupported
Solution Comparisons

RS SLISNKE

L Wa.atfpsy//doy.argil0.51388/ipnmes.2024.316

Dynamic Difficulty - Spaced

Li, H., et al. (2024). Bringing generative Al to adaptive learning in educatio

Adaptive Tasks Repet_ltlon Planning - Mastery arXiv:2402.1460Mttps://arxiv.org/abs/2402.14601
Learning Loops - =
Discussion Moderation - , , A P
- (
Group Work Collaborative Writing - Role bArlzt2l2dt 2d2 YO OHAHNOL® DSYSNIUA

IAccinnment & Trackina

IJCE, 1, 1@311.https://doi.org/10.55210/ijce.2024.2489



https://doi.org/10.24059/olj.v28i3.4593
https://doi.org/10.1186/s41239-023-00427-0
https://doi.org/10.1186/s41239-023-00427-0
https://doi.org/10.1186/s41239-023-00427-0
https://doi.org/10.1186/s41239-023-00427-0
https://doi.org/10.1186/s41239-023-00427-0
https://doi.org/10.1186/s41239-023-00427-0
https://doi.org/10.1186/s41239-023-00427-0
https://doi.org/10.2196/49877
https://doi.org/10.1016/j.yjoc.2023.100072
https://doi.org/10.1109/TLT.2024.3392896
https://doi.org/10.19173/irrodl.v25i3.7779
https://doi.org/10.51383/ijonmes.2024.316
https://arxiv.org/abs/2402.14601
https://doi.org/10.55210/ijce.2024.2489
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Does It work ?

27 Center of Advanced Technology for Assisted Learning and Predictive Analytics
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Recent MetaStudies

Dataset / n

Reported Overall

Effect Size*

Measured
Outcomes

Key Moderator Findings

Meta-Study (Peereviewed)
L by3zr 1dz2ya g %KLYy
/| KI Dt ¢ 2y &addzRSyi

performance, learning perception and

51 (Nov 2Z; Feb 25)

g = 0.87 (Learning
performance)g = 0.46
(Learning perceptiony) =

Grades/test
scores, perceived
learning progress,

Larger effects with interventions <
weeks and when ChatGPT used ¢
feedback generator rather than te

higher2 NRSNJ GKAY {1 AYy3Iéd bl GdINBS ||0A6(HGhedrdes & higherorder i
& Social Sciences Commes. thinking)* thinking
Qu, X., Sherwood, J., Liu, P, & Aleisa, N
(2025, April). Generative Al Tools in High : ,
Education: A MetaAnalysis of Cognitive g=134(95% Cl 147 Knowledge_& Stk espemally str(_).ng n

) 43 understanding programming and writing courses
Impact. In Proceedings of the Extended 1.50) (cognition) heterogeneity Q = 92.1 (p < .001)
Abstracts of the CHI Conference on Hum g g = Ps
Factors in Computing Systems (pf2)1
Liu, X., Guo, B., He, W., & Hu, X. (2025).
Effects of generative atrtificial intelligence Motivation) Effect on motivation decreases

onkmH yR KAIKSNI SR
learning outcomes: A metanalysis.

Journal of Educational Computing Resed
07356331251329185.

education studies)

88422 highary & (

g

performance)

performance, seif
efficacy

W I

AAIAYATFAOLYyGT &

0.30)

Deng, R., Jiang, M., Yu, X,, Lu, Y., & Liu,
(2024). Does ChatGPT enhance student
learning? A systematic review and meta

|analysis of experimental studies.

education)

| SR3ISaqQ 3 T

(Performance)

Exam results,
writing quality

Greatest benefit when LLM tasks | |

combined with instructional
design/rubrics; no gain with pure

AN IS — 1 1. X & A& &
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#3 What are challenges of using gen Al in Education ?

________
o

>

\ //a
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Centreal research questions and challenges for AIED develpment
At SNODSLIGAZ2Yy S 9ELISOGFGAZ2YXY [/ 2yO0OSLIiAz2yT | OOSLII
A What expectations and conceptual differences exist regarding Al?

A What are the barriers and obstacles to adoption?
A What are the factors for efficient, effective, and ethical use of Al?

A Designing Learnir§upportive Interaction in Hybrid Learning Environments

A Processing information: Understanding content and critical thinking ‘
A Structuring problems: Algorithmic and computational thinking . !
A Evidencebased action: Seeking help, formulating questions, and arguing !’T |
A Motivation and Emotion in Knowledge Acquisition in Hybrid Learning Environments 'd‘ ~
A Why should | learn something when | have an LLM in my pocket? .H___'__‘ |
A How can Al be motivating, emotionally supportive, and cognitively beneficial? .i
A What types of competencies do | need to collaborate with Al? %

30 Center of Advanced Technology for Assisted Learning and Predictive Analytics —
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A) Perception, Expectation,
Conception, Acceptance

Was sind die Erwartungen und Wahrnehmungen von Kl Systemen?

CATALPA Centerof AdvancedTechnologyor Assisted_earning andPredictiveAnalytics @ FernUniversitat in Hﬂgﬂﬂ
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Conceptions and use of Al

Typical Expressions or

Age Group Type of Personification Behaviors
Social/Emotional Personificatidmey treat Al | - Naming or gendering Al
Teens & Gen | like apeer, friend, or companion They use Talking to it casually
Z ( O2 5)| chatbots for fun, stress relief, or creative Assigning emotional tone or
expression. mood to responses
: : Functional Personificatiorhey see Al as a - Thanking A1 Expecting it to
Millennials : ~ . o
clever assistanbr smart co-workeii not a ounder st aWsohe
(26040) : : . :
friend, but a tool with personality. humor or sarcasm in prompts
Skeptical/Minimal Personificatidniore likely to | - Rare use of names
Gen X (4855) treatAI_ as a_neutral tool They may see Frust r a t_ ron w
personification as unnecessary or h u ma Nlare critical or task
manipulative. oriented use
Cautious HumanizatioBome assigh human | - Prefer formal addressFind
Older Adults | like qualities to Al if it helps understanding, | overly human Al uncanny or
(56+) especially in speech interfaces. But many are untrustworthy Value
uncomfortablewith too much personification. | transparency

Young people are
spending their
time 1n a space
which adults
find difficult to
supervise or
understand ...

Dl\lGS

Their Space
Education for a digital
generation

d Predictive Anal_}/_ti‘.c.sM

]
|
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PilotprojectsFernuniHagen

Title Description

ChatGPT for Support with R Code

''aS 2F [/ KFdDt ¢ (2 &dzLJli2 NI

use of ChatGPT for R code.

5 (i daRrddadtian todhe (

ChatGPT as a Virtual Tutor for R Code

Use of ChatGPT as a virtual tutor for R code in semiRasnoting independent thinking
through hints rather than solutions.

Fostering Prompt Engineering and
Reflection Skills with ChatGPT

Promoting prompt engineering and reflection skills with Chat@e#&ching the ability to
critically evaluate Ayjenerated texts.

a2RdzZA S a&! LILX ASR 90

Use of ChatGPT to support R code in portfolio exaé®ugport with analysis and
optimization of R code.

Integration of ChatGPT in the Digital
Humanities Module

Integration of Adlsupported applications into the Digital Humanities moduleaching
technical fundamentals for Al tools. L

Overview of Projects for the Al
Experimentation Environment

Support for programming R code and optimizing term pap€reviding clear support for|
R code and academic writing.

a2RdzA S a[23Aa0GA04
al yIF3aSYSyudé

Development of a chatbot to answer questions in the Logistics modRrigcessing of
gualitative and quantitative course content.

a 2 R dz ¥ Management and

9OESOdziAzy 2F | t NP

AFd dzLILI2 NI SR &4 dzZLISNDAaAA2Yy Ay (KS MghRuzénsgsion L

effort due to repetitive questions.

Al-generated R Code

Use of open source LLMs to generate R code for data anaBeadable implementation ¢
an open source LLM. -

33
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B) Design of Learning Environments: Learning
Engineering in th€ ATALPAIving Lab

CATALPA Centerof AdvancedTechnologyor Assisted_earning andPredictiveAnalytics @ FernUniversitat in Hﬂgﬂﬂ
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What are key challenges in the integration and use of gen Al in learning environments ?

A Cognitive Offloading und Metacognitive Laziness (Fan et al., 2025)
A How to supportriticialthinking in environments that can just solve the problem ?

A Productive Helgeeking (Vall@orre et al., 2025)
A How do | ask question to learn ?

A Goalsetting and selfegulation (Martins Van Jaarsveld et al., 2025)
A How can | structure my learning process with goals and monitor them ?

A Effects of Overeliance AND Undeteliance (Zhai et al., 2024)
A How do I learn with Al to solve problems without Al ?

35 Center of Advanced Technology for Assisted Learning and Predictive Analytics R
gy 9 Ivtics =7



Guided goaisetting and
personalized support @ seing essonceso

Hi there, I'm your very own Goa
setting Assistance Bot, or Gab for
short!

A Test the effectiveness of a learning analytics
supported goal setting and monitoring tool in
supporting student performance.

A To understand how individual characteristics
Influence how students use and benefit from
this tool.

A To understand how learning analytics tools
can be personalized to improve their
effectiveness.

Van Jaarsveld, G. M., Wong, J., Baars, M., Paas, F., & Specht, M. (2021).
Learning analytics supported goal setting in online learning environments.
In EC-TEL (Doctoral Consortium) (pp. 4-14).

Az
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TheCATALPA.ving Lab approach

A Interdisciplinary Center

A NLP, Learning Analytics, Learning Science, Social and Educational Psychology,
HumanrComputer Interaction, Learnirgnvironment Design

A Joint projectson central aspects of using Al in Higher Education
A Integrated Instructional Design,
A Analytics and Assessment,
A Deliberate practice and humahil interaction,
A Feedback design ,
A SeltRegulation and affective states
A Maturity levelsfrom early prototypes to continuous evaluation in course modules
A Experimental and lab studies,
A Piloting educational innovations in all faculties,
A Course embedded evaluations with potentially 75k students

37 Center of Advanced Technology for Assisted Learning and Predictive Analytics —
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Learning Engineering in 2025

The Living Lab
Approach

* ZLI: Center for Learning and Innovation
ZDI: Center for Digitalization and IT

Identify and under-
stand challenges for
application contexts

Prototyping/
fast responses

Support for
prototype transfer

From prototypes to
technical implementation

in daily operation 1.

ZDI* . ~

ZLI*

Bases for analysis

Close cooperation and possible applica-
with teachers and tions for Al and
students leaming analytics

Access to over

70,000 students

Evaluation/ Field access
Results prototypes

38
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Design of Research Interventions and Prototypes

Knowledge Acquisition Regulation Motivation

Learning Science

based interventions Critical Goal-Setting and Motivation,

Thinking Regulation Curlosity

Intelligente Learning Support
Infrastructure

Logging, Learning Analytics, and Learnermodeling

Flexi-Server “Conversational Agent Personas”
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Unser lokaler Ansatz! FLE>X®#ernUni LLM Experimental Infrastructure

Applications

]

o J_om |

[ Question

Generation

|

{ Feedback ]

&

L P r———

T. Zesch, M. Hanses, N. Seidel, P. Aggarwal, D. Veiel and C. De Witt, "Flexible
LLM Experimental Infrastructure (FlexiEnabling Experimentation and
Innovation in Higher Education Through Access to Open LLMs," 2024 21st
International Conference on Information Technology Based Higher Education
and Training (ITHET), Paris, France, 2024

local
university
server

Cloud

E:I E T
http://dx.doi.org/10.1109/ITHET61869.2024.10837635 ﬂ
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Lernumgebungnit KI Agent (flexible Prompting)

r—— Poguiaton -
: File Edit View Run Kernel Git Tabs Settings Help < la
il + Chat Open achat ~ 5 Launcher *  [A for_loops.ipynb X |+ o:
[P —— % « JELAI & 4 x + X O M » m ¢ » Makdown v @ &o - Openin.. & Python 3 (ipykernel) O =
_‘_-"‘ Flexs-Serves “Comarsationsl Ageet Personss / .
o student 300 M Opdracht 1 - Reeksen Printen 5
® Can you explain for loops to me in Python? Print de volgende 2 reeksen onder elkaar:
| need to use it to print a series of
numbers. 2-4-6-8-10- 12 - 14
a2
Juno 200 P 29 - 24 -19 - 14 - 9

= A for loop is used to repeat a set of Maak allebei de reeksen met een for loop en met een while loop.
instructions for each item in a collection. In

Je hebt in totaal dus 4 loops!
*, Python, the syntax fora for loop is: P

for variable in iterable:

=] # do something with variable
= s .
= Opdracht 2 - Rechthoek Printen 2.0
For example, if you want to print numbers Vraag de gebruiker met inputs om een letter, een hoogte en een breedte. Teken nu een rechthoek zoals hieronder:
from 1to 5, you can use a list as the
iterable: HHRSR R .
wHARS S
nunbers = [1, 2, 3, 4, 51 repany (]
for num in numbers: #EHps
print(num) SRS -
L F =20 " ; .
De breedte en hoogte van de rechthoek zijn door de gebruiker te bepalen. De letter wordt gebruikt in plaats van de hashtags. '

Or, more simply, you can use the 1
range() function;
for i in range(l, 6): Opdracht 3 - Driehoek Printen
Vraag de gebruiker om een hoogte en een letter. Teken een driehoek zoals hieronder:
Start chatting
#
Simple [N :_ ] 4>  Python 3 (ipykernel) | Idle Mode: Command @& Ln1, Col1 RTC:for_loops.ipynb m
i _ 9
Figure 3.2: Interface of JELAI.
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