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How this Uncharted Journey Started?

- How to apply Learning Analytics?

-> Why apply Learning Analytics?

€ to support learning!




Instructional challenge

Research challenge

Challenges

Standardization
challenge

Lack of technology
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Lack of alignment
between instructional
context and LA app. &

data

Lack of Overview and
comparability of effects
of LA instruments

Heterogeneity (e.g.,
terminologies) in LA
instruments

Standards to provide
evidence-based
repository
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My Strategy

e Aligning Learning Design (LD) and Learning Analytics (LA)
e From Learning Design — Learning Analytics

o LArelies heavily on LD
(Lockyer, L. et al. (2011), Chatti, M. A. et al. (2012), Ahmad, A. et al. (2022))
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Learning Design (LD)

Also known as , it is the framework that
supports learning experiences. It reflects on what, when, where and how
to teach

- Learning events/objectives

LD model - Learning activities .
- Support =>» Learning tasks

- Activity outcome

reading, writing, exercise, group work, etc.

Learning Activities \

) ) . Resources .
E.g: Object-oriented programming (online/offline) . ; Output
emmmmmmmmmo oo ‘ . Support —>»| Learning Task 1 .
. Learning | | Learning R RGEEEEE : . |__+ _|Learning Outcomes
. Objectives ! Events . Support —>/ Learning Task 2 | [ (Goal)
------------- practice, create, meta-learn, etc. | ~--------- - - : . < . zxpgcted outcome:
K:Support —> Learning Task n . e

J . learned

homework, practice, assignments, .
group discussions, etc. -




Learning Analytics (LA)

and their , for purposes of understanding and optimizing learning and

‘ ﬂ “The measurement, . , and reporting of about
the environments in which it occurs” - Siemens, G. (2010)

- Learning objectives
- Learning activities
LA model

- Metrics (Measurements)

- Indicators

Students by group Pass rate / Completion rate
Output
reading, writing, exercise, group work, etc. o
f Learning Activities N / ST
Teacher: how well is my class . Indicatorsi:
performing | meeeeeeee- ‘ ; (VIsuallzatlonl
N y Support 5 Learning Task 1 . widgets)
- (Learning) Objectives ~------- » _:::::'—'—'—:: ——>
: ( 9) Obj : Support ——>[Learn|ng Task 2 . T
""""" , Metrics
&Support . Learnlng Task n / K[ ] /

# interactions, views, active sessions,
videos watched/viewed, total/avg.marks, etc.



Literature Review (1st Study)

e A literature review was conducted

o Compiled 161 LA articles (2011-2020)

m Manually extracted the LD-LA instruments
o Found 135 indicators, 40 learning activities more than
1000 unique metrics

e Categorization

o To make this data readable and applicable/usable
m  Grouped the LD-LA activities (and their metrics &
indicators) by the 8 learning event model (8LEM)
m 8LEM in an instructional design framework
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(Leclercq & Poumay, 2005; Verpoorten et al., 2007, Gruber, 2019)
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LA Heterogeneity (e.g., Terminologies)

ﬁ Standardization challenge: Heterogeneity in LA instruments

e Metrics: LA applications collect data from the o o
interaction between learners and LMSs. To make sense T, P
of these captured data, they need to be categorized in a Reading 14% T

corresponding unit of measurements (e.g., number of
views/posts, login/logout frequency, etc.). We refer to
this unit of measurements as metrics

Forum 5%

Quiz
16%

e Indicators: Metrics are used to create indicators; an
indicator the outcome of one or more metrics that

gives a more comprehensive picture on a particular R MootaHomepage
(abstract) learner status, e.g., reading analytics, 13%
self-reflection, student engagement etc. mVideos  mForum m MoodieHomePage m Quiz

m Assignment m Grades g MoodlePage W Reading

m Sample Code m Task W Annotation

Student Engagement Indicator
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LADA Framework Instructional challenge: Lack of alignment

between LD-LA instruments

Output
Learning L ______ Learning ‘(Learning Outcomes
Objectives Events (" 'L (Goal)
T U T o i M A e S P ] s S e R e S
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Learning Activities
Support Learning Task 1
‘ Support —P'L Learning Task 2
\ Support —*{ Learning Task n
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Learning Analytics - e - e immmeismeat
(Learning) . ‘ Indicators ‘
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Learning Analytics and Design Alignment (LADA) Framework
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Overview of LD-LA instruments

Research challenge: Lack of Overview and
comparability of LA instruments

Metrics

e QOutcome of:

o Literature review
m LADA framework

© # of reading sessions

© duration of reading sessions
© reading sessions per user
o
©
L*]

Indicators

[ Learning Activities

Reading analytics ©
Discourse analytic

Learning (behawor% patterns
Social network analysis
Analysis of Time Management
Presentation skills (Multimodal)
Self-reflection

Performance

Mediation analysis

Video analytics

Progress report

Competency

Student efficiency
Engagement

Clustering _

Predictive analytics

transitions btw. reading materials
rereading the same material
reading interruptions

Reading/
Review ©

Learning E t ”
‘ PERE] Presentation ©

Receive ©

I3 0 IS1

e Represents:
o Arrangement of instruments

o Grouped by learning event
(from S8LEM)

Watching videos ©

0000000000000000

A tree view of 'Receive' event (Example)
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Lack of technology: Standards t id
OpenLAIR (an StUdY) Z evidence-based i%liights R S

e Open Learning Analytics Indicator Repository (OpenLAIR)
o OpenLAIR is a repository to collect and curate knowledge indicators and metrics used
in LA research
o Evidence-based insights )

PE"LA'R @ Add Indicators 33 References ™ Start Tour & Imprint

Deslgn Learning Analytics

o Support the application of LA

Learning Events Learning Activities Indicators Metrics
© Click here for more details © Click here for more details © Click here for more details © Click here for more details

Learning Events

o OpenLAIR was evaluated with 12 Postdocs, 13
PhD Students and 13 MS/BS Students SRS woowons

[J)Course assessment [55] 99 &

Sl IS f b ° l 't | Teacher curriculum usage and Teacher curriculum planning and Teacher curriculum designing [65] 99 & ¥
. Or usa 1 1 y [ Course difficulty [77] 99 & 1¥

[ Redesign strategies and feedback [190] 99 & ¥
. TAM for te Chn 0 1 0 gy a C C e p tan C e [ Students contribution quality and feedback [191] 93 & ¥
Design | Game based learning and co-word analysis and co-venue analysis and network analysis [194] 99 & ¥
. [JMultimodal game analytics and expert feedback and learning behavior pattern [195] 99 & ¢
. General questlons [ Predicting player behavior & Individual diff and Game expertise and E ion and Conscienti [196] 99 & ¢
[ Game design and p lized learning environment and per [222] 99 &
| Self-regulated learning (by instrumentation tools) [224] 99 & ¥
[JMultimodal analytics and clustering and action based assessment [226] 99 &
[ Digital well-being and social awareness and self-awareness [233] 99 & ¥
| Final grade prediction [28] 99 & ¥
[ Group Participation [30] 99 & v
[ Self-regulated learning (SRL) and Emotional state [36] 99 & 1¥
Create O usage and Self: learning (SRL) [39] 99 & ¥
| Performance [50] 99 & 1¥
Group Work [JJEngagement and Performance [69] 99 & v¥

[ Student grade(s) prediction [115] 39 & ¥

[ Student comparison and Self-motivation and Predict grade [130] 99 & v¥
E n | Prediction (A pilot study) [144] 99 & ¥

[ Self-regulated learning (SRL) [153] 99 & ¢¢

[ Collaborati i

g Itimodal - child interaction with robot) [166] 33 & v%
DES?g n Lea [‘ning Ana Iegtics | Classifying student behavior [29] 99 & v7
() Recommend Resource(s) [57] 99 & ¥
[ Writing analytics and collaboration network and collaboration analytics [61] 39 & 1¥
Di: Ivsis [80] 99 & ¥
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OpenLAIR - Challenge

e How to keep it up to date with the latest LA
literature?

o With minimal efforts

74
by

o Took ~9 months to extract and organize this manually
o Need a solution

H
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Automatic Knowledge Acquisition (3rd Study)

% Keeping OpenLAIR up to date challenge {

e [ Axplore for OpenLAIR

o Uses NLP techniques for training models
o Extracting LD-LA instruments from LA literature

o Evaluation
m Semi-automatic extraction

e Four Postdocs and six PhD candidates
e TAM & SUS (Usability and Technology)

m Automatic extraction
e Classifiers vs expert comparison
e F-score (recall and precision) Unkaown

o ~75%
@A9

LA Literature

3rd Study: LAxplore 29

Existing Articl%

Y

Read/Extract PDF article
content

Y

p

special characters & numbers
- Words stemming
- Data labeling

Preprocessing: VIR,
- Tokenization |
- Remove stopwords,

V.

Training
Y

Trained classifiers

Extract, Process
& Predict LD-LA
instruments |-)

RN
—E-©

Assign labels

OpenLAIR
Database

‘ .

Results
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LAxplore - Challenge

e Reliance on predictions

o Risk of prediction errors
NLP

e The user is required to validate the results s
from the source

o Still time-consuming and tedious

b

o




LAxplore 2.0

— LAxplore Accuracy & Trust Challenge {

e Itis an alternative solution for LAxplore
[ OpenLAIR Database ](7
e It utilizes fundamental keyword search and compare l
algorithms by leveraging Python dictionaries N =
- Getting labels from DB ‘%
- Cleaning the dataset
- Shortening long instruments
using RAKE
- Saving processed instruments
in dictionary along with their
metadata
T N /
@ @ Extract, Process &
' Unknown Search LD-LA
LA Literature instruments
e The results are now accurate = 1 =
i I .
e Now, users can immediately validate the results = Z-{S _

without reading the paper



OpenLAIR Applicability Challenge

o 7
NS !
e Can OpenLAIR truly support LA applications? ? e
o See if people can use it in the application of LA in their LD - l ?!
©pentAlR !
U
O

o Conduct a study




Evaluate OpenLAIR using FoLA* (4th Study)

———m OpenLAIR Applicability Challenge {

e We used FoLA” method for co-designing a course called the Fellowship of
Learning Activities and Analytics

o Procedure

m Two groups: novices (six students) and experts (six TEL)
m Task: use OpenLAIR while following the FOLA* method

o Epistemic Network Analysis (ENA) 2
m To find similarities & differences F O A

m Thematic analysis (content-based)

(Schmitz et al., 2022; and 2023)
m Discourse analy51s

e OpenLAIR helped both groups in course i
designing PEDLA R

Design Learning Analytics

4th Study: Course designing with OpenLAIR and FoLA? 29
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LA articles

Conclusion l

.

Literature Review

e Overview of the system architecture

- LADA Framework

- Aligning LD-LA

o Technical and scientific contributions -Heterogencity in A

\
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Human-Curated Knowledge

o Literature review , — e )
[ | Proposed LADA fl'ameWOI'k ¢ Verdicts on indicators

o is verified & is development?

> < > ¢ Reviews on indicators

| Aligned LD'LA 1 Database T
m Identified heterogeneity in LA (terminologies)

Knowledge verification and validation

Knowledge validation

Indicators overview (tech)  Indicator revipw

o OpenLAIR + API (an evidence-based repository) | (st 2 [ i—’ Oo h,;sg: o g
@) LAxplore (NLP tool - to keep OpenL AIR Current) | ViSl[l:l::i;:il:;ing 7“ X PE“L' ﬁiﬁ "'E"egrm':
o LAxplore 2.0 + API (to improve accuracy and trust) 5\ __________________________________________ :
o Assessed OpenLAIR for LA applicability R
/’ Automatic Knowledge Acquisition s
e Future work and direction I e  tagerecpapponey |

OpenLAIR Database

: VIR
Preprocessing:
- Getting labels from DB

- Cleaning the dataset
- Shortening long instruments
using RAKE

o Responsible AI + OpenLAIR
m  Recommending indicators

Assign labels

- Saving processed instruments
in dictionary along with their
metadata

m Supporting course design

LLMs > 1 ing LAxplore 2.0 It ' i o b oo
Extract, Process & : . 5
® s = improving LAxplore 2.0 results : BT
LA Literature instruments : : :
r 1 — = : .
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\ Automatic Knowledge Acquisition with ‘.‘ (— . 1
\ minimal efforts, improved accuracy & trust B Results 3 I'
pt % A s ) ’
Noo. S nnr e e s s nn s T ot n s A TR s m s Remmen g

...........................................................



—
THANK
>YOU!’

Questions?



References

e Leclercq, D., & Poumay, M. (2005). The 8 Learning events model and its principles. Retrieved August, 20,
2006.

e Verpoorten, D., Poumay, M., & Leclercq, D. (2007). The eight learning events model: A pedagogic
conceptual tool supporting diversification of learning methods. Interactive Learning Environments, 15(2),
151-160.

e Gruber, Marion. (2019). Design Thinking for Technology Enhanced Learning.
https:/ /www.researchgate.net/publication/334170760_Design_Thinking for_Technology_Enhanced_Lea
rning

e Chatti, M. A., Dyckhoff, A. L., Schroeder, U., & Thiis, H. (2012). A reference model for learning analytics.
International journal of Technology Enhanced learning, 4(5-6), 318-331.

e Lockyer, L., & Dawson, S. (2011, February). Learning designs and learning analytics. In Proceedings of the
1st international conference on learning analytics and knowledge (pp. 153-156).

e Schmitz, M., Scheffel, M., Bemelmans, R., and Drachsler, H. (2022). “FoLA 2-A Method for Co-Creating
Learning Analytics-Supported Learning Design.” In: Journal of Learning Analytics 9.2, pp. 265-281.

e Schmitz, M., Scheffel, M., Bemelmans, R., and Drachsler, H. (2023). “Evaluating the Impact of FOLA 2 on
Learning Analytics Knowledge Creation and Acceptance during the Co-Design of Learning Activities”. In:
Interaction Design and Architecture (s) 55.55, pp. 9-33.

e https://www.flaticon.com/



