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CEGLAM
Learning Analytics

Much promise and high interest



CEGLAM
Closing the loop

collect analyze

Transformation

inform

Gasevi¢, D., Tsai, Y-S., Dawson, S., & Pardo, A. (2019). How do we start? An approach to learning analytics adoption in higher education. International Journal of
Information and Learning Technology, 36(4), 342-353.



CELAM

Challenge

Are measurements and results in
learning analytics reliable?

Gasevi¢, D., Greiff, S., Shaffer, D. W. (2022). Towards Strengthening Links between Learning Analytics and Assessment: Challenges and Potentials of a
Promising New Bond. Computers in Human Behavior, 134, 107304.



CELAM

Challenge

How we grow uptake of
learning analytics?

Tsai, Y. S., Rates, D., Moreno-Marcos, P. M., Munoz-Merino, P. J., Jivet, |., Scheffel, M., ... & Gasevi¢, D. (2020). Learning analytics in European higher
education—Trends and barriers. Computers & Education, 155, 103933.



CEGLAM
Key takeaway

We need to get serious about
the quality of data and models



CEGLAM
Key takeaway

Humans are central for
adoption of analytics



CELAM

DATA




CELAM

Challenge

Can we trust measurements in
learning analytics?



CELAM

Challenges

Are data we use good proxies for
what we want to measure?



CELAM

Data quality can’t be fixed with Al
(garbage-in-garbage-out)

Gasevi¢, D., Tsai, Y-S., Dawson, S., & Pardo, A. (2019). How do we start? An approach to learning analytics adoption in higher education. International Journal of
Information and Learning Technology, 36(4), 342-353.



CELAM
From data to constructs

Constructs not directly Human Computationally
observable Observable Detectable
Behaviour Digitally Captured Event
Educationally Sub-Construct
meaningful Behaviour Digitally Captured Event

construct for =
collaborative

learning Sub-Construct Behaviour Digitally Captured Event

Martinez-Maldonado, R., Gasevic, D., Echeverria, V., Fernandez Nieto, G., Swiecki, Z., & Buckingham Shum, S. (2021). What Do You Mean by Collaboration
Analytics? A Conceptual Model. Journal of Learning Analytics, 8(1), 126-153.



CELAM

Three strategies for improving data

Gasevi¢, D., Tsai, Y-S., Dawson, S., & Pardo, A. (2019). How do we start? An approach to learning analytics adoption in higher education. International Journal of
Information and Learning Technology, 36(4), 342-353.



CELAM
Improving validity

Introducing meaning to clicks

Trace-based self-reports

Jovanovi¢, J., Gasevi¢, D., Pardo, A., Dawson, S., & Whitelock-Wainwright, A. (2019). Introducing meaning to clicks: Towards traced-measures of self-efficacy and
cognitive load. In Proceedings of the 9th International Conference on Learning Analytics & Knowledge (pp. 511-520).



CELAM
Introducing meaning to clicks

i) 2.10.8.2. Resources

» Enceding Real Numbers with Floating Point Representation.

# 2.10.8.3. Workplan

1. Read the section provided as a resource (including the sub-sections!)
2. Answer the questions included in the document. For each of them, make sure you understand the

question, the issue that is asking about, and the answer. Study Kit

3. Post in the forum those questions or answers that you don't fully understand.

\/2.10_8,4_ Assessment Click in one of the following sections.
Post in the forum those questions or answers that you don’t fully understand or are note sure about so that
Gttt s ety + Conf./Easy +Conf./Challeng. - Conf./Challeng. - Conf./Easy What is

X . . . . o
2.10.8.5. Rate This Activity 5 links 4 links 8 links 5 links this page?

Click in the grid below to rate your experience. This activity...

« 3.9.1. VIDEO: The structure and operations in memory
+« 3.9.3. Read about how data types are stored in memory
v « 3.9.5. VIDEO: How tables/arrays are stored in memory
« 3.9.8. VIDEO: Memory Indirection Video

« 4.6.1. VIDEO: Boolean Algebra

increased my confidence to do well in this unit

was challenging was easy

Quid pro quo

decreased my confidence to do well in this unit

Remember that once you mark an activity, it will be available in your study kit

Jovanovi¢, J., Gasevi¢, D. Pardo, A., Dawson, S., Whitelock-Wainwright, A. (2019), Introducing meaning to clicks: Towards traced-measures of self-efficacy and
cognitive load. In Proceedings of the 8" International Conference on Learning Analytics and Knowledge (pp. 511-520). ACM Press: New York.



CELAM

Introducing meaning to clicks

i) 2.10.8.2. Resources

» Enceding Real Numbers with Floating Point Representation.

# 2.10.8.3. Workplan

1. Read the section provided as a resource (including the sub-sections!)

2. Answer the questions included in the document. For each of them, make sure you understand the
question, the issue that is asking about, and the answer.

3. Post in the forum those questions or answers that you don't fully understand.

/ 2.10.8.4. Assessment

Post in the forum those questions or answers that you don’t fully understand or are note sure about so that

your peers or the instructors can answer them.

2.10.8.5. Rate This Activity

Click in the grid below to rate your experience. This activity...

increased my confidence to do well in this unit

v

was challenging was easy

decreased my confidence to do well in this unit

Remember that once you mark an activity, it will be available in your study kit

Study Kit

Click in one of the following sections.

+ Conf./Easy +Conf./Challeng. - Conf./Challeng.
5 links 4 links 8 links

- Conf./Easy
5 links

What is
this page?

« 3.9.1. VIDEQO: The structure and emory
+« 3.9.3. Read about ho es are stored in memory
« 3.9.5 VIDECS ables/arrays are stored in memory
0: Memory Indirection Video

4.6.1. VIDEQ: Boolean Algebra

Quid pro quo

Jovanovi¢, J., Gasevi¢, D. Pardo, A., Dawson, S., Whitelock-Wainwright, A. (2019), Introducing meaning to clicks: Towards traced-measures of self-efficacy and
cognitive load. In Proceedings of the 8" International Conference on Learning Analytics and Knowledge (pp. 511-520). ACM Press: New York.




CELAM
Improving validity

Create special instrumentation tools

Azevedo, R. (2015). Defining and measuring engagement and learning in science: Conceptual, theoretical, methodological, and analytical issues. Educational
psychologist, 50(1), 84-94.



CELAM

Navigation zone —

FLORA
8 Instructions »
B 1: Artificial Intelligence 4
in Education
v
® 2.1 What is Differentiation?
® 2.2 Using differentiation
® 2.3 Standards for teaching
8 3: Scaffolding in »
Education

/A Site administration

Reading zone <

FLORA

(s)—> Annotation viewer
—p Scaffolding tool
(#}—» Essay Writing tool
(&)= Timer tool

a (@)—> Planner tool

Q. Adzio AD
s Search Annotations £

Edit page contents

Annotation
search tool

3: Task - Learning with Digital Media

Instructionse .
Annotation tool

Preview Edit Reports Grade essays

General Instruction

In this learning session, the goal is to write a vision essay that describes the future of education. Please describg]in 200 to 400 words, how you envision learning in a school in 2035.

Instrumentation
tools zone

Please consult the materials in this learning environment that provide information about three JUIRsUENIREINIEREY envisioning the future of education in 2035.

1. Artificial intelligence and its application m Z2 R (! ]
2. What differentiation is and how it is applied in the classroom context ! ,f_:_'j,";;f e ’
3. The process of scaffolding and how it optimizes students learning

The goal of the learning session is to integrate these topics into a vision essay that describes learning in a school in 2035.

At the end of the learning session, you should be able to:

explain the concepts of artificial intelligence, scaffolding and differentiation
explain how they affect learning

apply them in the context of education

combine the concepts into a future vision for education

Eor more information about the criteria of the essay. see the rubric (accessible via the menu on the left and the button below).

You will have 120 minutes to read the texts, study the concepts and write the essay. Please note that you should work efficiently. We advise you to focus on the three important concepts, their relat onships and how their combination
can form a future vision for education

Rubric

rﬂ'IOOdle + [u hypothes.is + extensions

https://floraproject.org

Deutsche
Forschungsgemeinschaft
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FLORA

@ Instructions

B 1: Artificial Intelligence
in Education

s 1.1 Definition of Al

® 1.2 History of Al

® 1.3 How does Al work?

® 1.4 Ethics of Al

= 1.5 Supervised ML

® 1.6 Unsupervised ML

® 1.7 Reinforcement learning
= 1.8 Deep Learning

8 2: Differentiation in
Education

B 3: Scaffolding in
Education

 Site administration

FLORA

Search Annotations 2 ®

> Public v

Annotations 2 v

& 2_Xinyu_AD

3: Task - Learning with Digital Media

Instructionse

Preview Edit Reports Grad

General Instruction

In this learning session, the go. | is to write a vision essa * that describes the future of education. Please describe, in 200 to 400 words, how you envision learning in a school

Please consult the materials in this learning environment that provide information about three important topics for envisioning the future of education in 2035.

1. Artificial intelligence and its application

BIM»” 8 X

£
#Arificial-Intelligence X

Add new tags

? Preview

—
e

)

2 Pos( toOnly Me X Cancel

— Highlighted text

— Additional Notes

—p- ANnotation labels

Post options

2. What differentiation is and how it is applied in the & 2 Xinyu_AD
3. The process of scaffolding and how it g - 2 M ° @ Public
" - Artifi cat ferentiats t three important
The goal of the learning session is to intef No'® Inteligonce 00 DiflerentElion ygrming in a school in 2035.
#Scaffolding

At the end of the learning session, you should be able to:

explain how they affect learning
apply them in the context of education

explain the concepts of artificial intelligence, scaffolding and diffefentiation

combine the concepts into a future vision for education

N
al

22 Apr

2
B

Annotation
post result

For more information about the criteria of the essay, see the rubric (§ccessible via the menu on the left and the button below).

Annotation

You will have 120 minutes to read the texts, study the concepts and write the essay. Please note that you should work efficiently. We advise you to focus on the three impor

can form a future vision for education.

Rubric

https://floraproject.org

=
tools

Deutsche
Forschungsgemeinschaft




CEeLAM
Mapping trace data to processes

Instrumentation tools

Metacognition

» MC.O

Highlighter

» MC.P

Action Mapping Engirie
Note taker pping Eng

Search
tools

Timer

Moodle

van der Graaf, J., Lim, L., Fan, Y., Kilgour, J., Moore, J., Bannert, M., ... & Molenaar, I. (2021). Do instrumentation tools capture self-regulated learning?.
In Proceedings of the 11th International Learning Analytics and Knowledge Conference (pp. 438-448).



CELAM
Improving validity

Combining multiple data channels

Azevedo, R. (2015). Defining and measuring engagement and learning in science: Conceptual, theoretical, methodological, and analytical issues. Educational
psychologist, 50(1), 84-94.



CEGILAM
Multimodal and multichannel data

Self-regulated learning

Eye-tracking data

Affect
Recognition and
Classification

Learner-Agents
Dialogue

SRL Palette

Concurrent
Think-Aloud Scregn Capture of
Session

Log File
Data

Physiological

Recordings Orawihis
and Notes

cellas

Centre for Learning and Living with Al



CELAM

Multimodal and multichannel data

Self-regulated learning

Affect
Recognition and
Classification

Concurrent
Think-Aloud

Physiological
Recordings

Eye-tracking data

Learner-Agents
Dialogue

SRL Palette

Screen Capture of
Session

Log File
Data

Drawings
and Notes

cellas

Centre for Learning and Living with Al

Teamwork

> il =Y

¥ Lo pel microphbnes

% Australian Government

" Australian Research Council



C(O)LAM
From multichannel data to constructs

Raw trace data

15:06:06 /learn/announce

15:07:34 /learn/content

15:10:22 /learn/announce

15:11:01 /learn/content

15:12:27 /learn/content?type=detail&id=1002579286

17:49:58 /info

17:51:44 /learn/announce

17:51:46 /learn/content

17:52:02 /learn/content?type=detail&id=1002579307

17:52:38 /learn/content?type=detail&id=1002579307&cid=1002813724
17:56:32 /learn/content?type=detail&id=1002579307&cid=1002813725
20:44:19 /info

NN

20:44:30  /learn/announce

20:44:32 /learn/content

20:44:34 /learn/content?type=detail&id=1002579275

20:44:41 /learn/score

20:44:41 /learn/custom?id=1002062038

20:44:42 /learn/announce

20:44:44 /learn/content?type=detail&id=10025792758&cid=1002813499
20:44:45 /learn/content?type=detail&id=1002579275&¢cid=1002813500
11:53:47 /info

11:53:50 /learn/announce

11:53:52 /learn/content?type=detail&id=10025792758&cid=1002813500
10:05:40 /learn/content

10:05:45 /learn/content?type=detail&id=10

\
( \

Multi data channels:
Navigational log data
Peripheral data
Eye-tracking data

Fan, Y., Lim, L., van der Graaf, J., Kilgour, J., Rakovi¢, M., Moore, J., ... & Gasevi¢, D. (2022). Improving the measurement of self-regulated learning using multi-
channel data. Metacognition and Learning, in press.



C(-)LAM
From multichannel data to constructs

Raw trace data Learning actions

15:06:06 /learn/announce

15:07:34  /learn/content ACtiOﬂ Iabel 1

15:10:22 /learn/announce
15:11:01 /learn/content

15:12:27  /learn/content?type=detail&id=1002579286 Act | O n I a b e | 2
17:49:58 /info

17:51:44 /learn/announce .

17:51:46 /learn/content Act I o n I a b e | 2
17:52:02 /learn/content?type=detail&id=1002579307

17:52:38 /learn/content?type=detail&id=1002579307&cid=1002813724 A t' I b | 3
17:56:32 /learn/content?type=detail&id=1002579307&cid=1002813725 C |0n a e

20:44:19 /info

20:44:30  /learn/announce

20:44:32 /learn/content Act i o n I a b e I 4

20:44:34 /learn/content?type=detail&id=1002579275
20:44:41 /learn/score

20:44:41  /learn/custom?id=1002062038 Action Iabel 2

20:44:42 /learn/announce
20:44:44 /learn/content?type=detail&id=1002579275&cid=1002813499

20:44:45 /learn/content?type=detail&id=1002579275&«id=1002813500 Action Iabel 3

11:53:47 /info
11:53:50 /learn/announce

.
11:53:52 /learn/content?type=detail&id=1002579275&cid=1002813500 Act I o n I a b e I N

10:05:40 /learn/content
10:05:45 /learn/content?type=detail&id=10

\ \
( \ ( \

Multi data channels: Actions such as:
Navigational log data Relevant_reading
Peripheral data Write_essay
Eye-tracking data Note_editing

Fan, Y., Lim, L., van der Graaf, J., Kilgour, J., Rakovi¢, M., Moore, J., ... & Gasevi¢, D. (2022). Improving the measurement of self-regulated learning using multi-
channel data. Metacognition and Learning, in press.



C(-)LAM
From multichannel data to constructs

Raw trace data Learning actions SRL processes

15:06:06 /learn/announce

15:07:3¢  /learn/content Actio N Ia bel 1 P rocess 1

15:10:22 /learn/announce
15:11:01 /learn/content

15:12:27  /learn/ 2type=detail&id=1002579286 i 1 - 1

ts1227 fsrfcnpe-s Action label 2 Action 1 -> Action 2
17:51:44 /learn/announce .

17:51:46 /learn/content ACt|0n Iabel 2 Process 2

17:52:02 /learn/content?type=detail&id=1002579307

17:52:38 /learn/content?type=detail&id=1002579307&cid=1002813724 A . I b | 3 . .
17:56:32 /learn/content?type=detail&id=1002579307&cid=1002813725 Ct|0 n a e ACtIOn 2 '> ACtlon 3

20:44:19 /info
o I[j> ~r I[j> o

20:44:30  /learn/announce

20:44:32 /learn/content Act i o n I a b e I 4 P rocess 3

20:44:34 /learn/content?type=detail&id=1002579275
20:44:41 /learn/score

T Action label 2 Action 4 -> Action 2 -> Action 3

20:44:42 /learn/announce
20:44:44 /learn/content?type=detail&id=1002579275&cid=1002813499

20:44:45 /learn/content?type=detail&id=1002579275&«id=1002813500 Act i on I a b e I 3 P rocess N

11:53:47 /info

11:53:50 /learn/announce . . .

11:53:52 /learn/content?type=detail&id=10025792758&cid=1002813500 Act I o n I a b e I N Actlo n N _> Act|0 n N
10:05:40 /learn/content

10:05:45 /learn/content?type=detail&id=10

\ \ A
( \ ( \ ( \

Multi data channels: Actions such as: Mapping with SRL theory:
Navigational log data Relevant_reading Process 1 -> Orientation
Peripheral data Write_essay Process 2 -> Monitoring
Eye-tracking data Note_editing Process 3 -> Evaluation

Fan, Y., Lim, L., van der Graaf, J., Kilgour, J., Rakovi¢, M., Moore, J., ... & Gasevi¢, D. (2022). Improving the measurement of self-regulated learning using multi-
channel data. Metacognition and Learning, in press.



C(-)LAM
From multichannel data to constructs

Raw trace data Learning actions SRL processes Self-regulated learning

15:06:06 /learn/announce

15:07:34  /learn/content ACtion Ia bel 1 Process 1

15:10:22 /learn/announce
15:11:01 /learn/content

151227 /lear/content?type=detailgid=1002579286 Actio N Ia b el 2 Actlo n 1 -> Actlo n 2 O ri e n tat i O n

17:49:58 /info

/
/
/
/
/
17:51:44 /learn/announce .
17:51:46 /Iearnjcomem Act I o n I a b e | 2 P rocess 2 /
/
/

17:52:02 /learn/content?type=detail&id=1002579307

17:52:38 /learn/content?type=detail&id=1002579307&cid=1002813724 . I b | 3 . .
‘content?type=detail&id=1002579307&cid=1002813725 Act|0 n a e ACtIOn 2 '> ACtlon 3

-~ )y~ Dy

20:44:30 /learn/announce

20:44:32  /learn/content Action Iabel 4 Process 3 Elaboration

20:44:34 /learn/content?type=detail&id=1002579275

20:44:41 /learn/score . . . .
st 1002052038 Action label 2 Action 4 -> Action 2 -> Action 3
‘content?type=detail&id=10025792758&cid=1002813499

20:44:41 /lear

20:44:42 /lear
‘content?type=detail&id=1002579275&cid=1002813500 Act i o n I a b e I 3 P ro Ce S S N . . .
A e S TS Action label N Action N -> Action N Evaluation Monitoring

17:56:32  /learn
20:44:19 /info

20:44:44 /lear:
20:44:45 /lear
11:53:47 /info
11:53:50 /learn
11:53:52 /lear
10:05:40 /lear
10:05:45  /lear

333 3333 3
S35 SEEESSES

‘content
‘content?type=detail&id=10

\ \ A \
( \ ( \ ( \ ( \

Multi data channels: Actions such as: Mapping with SRL theory: Modelling (e.g.,

Navigational log data Relevant_reading Process 1 -> Orientation process mining, ENA)
Peripheral data Write_essay Process 2 -> Monitoring
Eye-tracking data Note_editing Process 3 -> Evaluation

Fan, Y., Lim, L., van der Graaf, J., Kilgour, J., Rakovi¢, M., Moore, J., ... & Gasevi¢, D. (2022). Improving the measurement of self-regulated learning using multi-
channel data. Metacognition and Learning, in press.



C(O) LAM
Validation

Using other data sources to improve
and validate measurement

Fan, Y., van der Graaf, J., Lim, L., Rakovié, M., Singh, S., Kilgour, J., ... & Gasevié, D. (2022). Towards investigating the validity of measurement of self-regulated
learning based on trace data. Metacognition and Learning, in press.



CELAM
Measurement sensitivity

Data channels differ in
what they can capture



CELAM

MODEL




CELAM
Learning context

To what models can be generalized in
learning analytics?

Gasevi¢, D., Dawson, S., Rogers, T., Gasevic¢, D. (2016). Learning analytics should not promote one size fits all: The effects of course-specific technology use in
predicting academic success. The Internet and Higher Education, 28, 68—84.



CEGLAM
What shapes generalizability?

Instructional conditions shape
learning analytics results

Gasevi¢, D., Dawson, S., Rogers, T., Gasevic¢, D. (2016). Learning analytics should not promote one size fits all: The effects of course-specific technology use in
predicting academic success. The Internet and Higher Education, 28, 68—84.



CEGLAM
What shapes generalizability?

Students matter the most in
learning analytics

Jovanovi¢, J., Sagr, M., Joksimovié, S., & Gasevié, D. (2021). Students matter the most in learning analytics: The effects of internal and instructional conditions in
predicting academic success. Computers & Education, 172, 104251.



CELAM
Opportunity

Analytics of learning strategies



CEGLAM
Analysis methods

Analytics of learning strategies

Unsupervised machine learning
+
Sequence mining
Process mining
Network analysis



CELAM
Key findings (1/3)

Analytics of learning strategies

Regulation of strategies is consistent with relevant theory

Gasevi¢, D., Jovanovi¢, J., Pardo, A., & Dawson, S. (2017). Detecting Learning Strategies with Analytics: Links with Self-reported Measures and Academic
Performance. Journal of Learning Analytics, 4(2), 113—-128.
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regulated Learning: A Learning Analytics Study. In Proceedings of the 12th International Learning Analytics and Knowledge Conference (pp. 392-403).



A. State distribution plot of SRL processes
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A. State distribution plot of SRL processes

Group-1

Freg. (n=81)
00 04 08
Freq. (n=48}

@

51

Il

2

0.0 04 08
—

Group-2

@
o

=+

5

£
-
Fo

i
o
T T S

w
@
2
2

1

Group-3

1 kN 51 m

B HC Elaboration/Organisation M LC First Reading ™ LC Rereading ® MC Evaluation

= MC Monitoring

m MC Orientation

B. State distribution plot of learning actions

Group-1

"

LT T]

Fra. (n=a1)

an 03 04

B WRITE_ESSAY B OPEN_ESSAY

Freq. (n=48)
03 oa oon oo

Group-2

MC Planning

Off Task

Group-3

READING

Freq. (n=34)

00 02 04 o8 mo 1o

C. Distribution of time duration of SRL processes

Group-1

Off Task  HC Elaboration/Organization

40
30
20 MC Planning

0

MC Orlentation

MC Monitoring

a0

30

Group-2

Off Task HC ElaborationOrganisation

LC First Reading *" MC Planning

LC Rereading

MC Evaluation

10

MC Orientation

MC Monitoring

40

30

LG First Reading 27 MC Planning

1

LC Rereadiny MC Orientation

MC Evaluation

D. Distribution of time duration of learning actions

80

=

WRITE ESSAY
£
OPEN ESSAY

READING
&

a
3 1

Strategy Group '

REREADING

0

—E3=E

1 2 3

MC Monitoring

REREADING B ANNOTATION

Group-3

)

Offt Task HC Elaboration/Organisation

ANNOTATION

LC First Reading

LC Rereadin

MC Evaluation

E. First Order Markov Models of SRL processes

FOMM Comparison between Group-2 and Group-3

Y
)
)
'
'
'
1
i
1
i
i
1
1
(%)
'
'
'
'
'
'
i
'
'
1
[
’

Characterizing
learning strategies

Group 1 - Read First, Write Next
Group 2 - Read and Write Simultaneously
Group 3 - Write Intensively, Read Selectively

s of Internal and External Conditions on Strategies of Self-
cs and Knowledge Conference (pp. 392-403).
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Key findings (2/3)

Analytics of learning strategies

Strategies are predictive of academic performance

Fincham, O. E., Gasevié, D., Jovanovic, J. M., & Pardo, A. (2019). From Study Tactics to Learning Strategies: An Analytical Method for Extracting Interpretable
Representations. IEEE Transactions on Learning Technologies, 12(1), 59-72. https://doi.org/10.1109/TLT.2018.2823317
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Key findings (3/3)

Analytics of learning strategies

Explain underling learning processes and mechanisms

Fan, Y., Saint, J., Singh, S., Jovanovic, J., & Gasevi¢, D. (2021). A learning analytic approach to unveiling self-regulatory processes in learning tactics. In Proceedings
of the 11th International Learning Analytics and Knowledge Conference (pp. 184-195).
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Ultimate goal

Models of individual learners

An idiographic approach
ldentify learning signatures of individual learners

Malmberg, J., Saqr, M., Jarvenoja, H., & Jarveld, S. (2022). How the monitoring events of individual students are associated with phases of regulation: A network
analysis approach. Journal of Learning Analytics, 9(1), 77-92.
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Directions

Beyond accuracy — model fairness

Sha, L., Rakovi¢, M., Das, A., Gasevic, D., & Chen, G. (2022). Leveraging Class Balancing Techniques to Alleviate Algorithmic Bias for Predictive Tasks in Education.
IEEE Transactions on Learning Technologies, 15(4), 481-492.
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Directions

Explainable analytics to support
learning about learning

Khosravi, H., Shum, S. B., Chen, G., Conati, C., Tsai, Y. S., Kay, J., ... & Gasevi¢, D. (2022). Explainable artificial intelligence in education. Computers and Education:
Artificial Intelligence, 3, 100074.
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TRANSFORMATION
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Interaction

Dashboards

Matcha, W., Ahmad Uzir, N., Gasevi¢, D., Pardo, A. (2020). A Systematic Review of Empirical Studies on Learning Analytics Dashboards: A Self-Regulated
Learning Perspective. IEEE Transactions on Learning Technologies, 13(2), 226 - 245.
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Interaction

Dashboards can be harmful

Matcha, W., Ahmad Uzir, N., Gasevi¢, D., Pardo, A. (2020). A Systematic Review of Empirical Studies on Learning Analytics Dashboards: A Self-Regulated
Learning Perspective. IEEE Transactions on Learning Technologies, 13(2), 226 - 245.



P Direction

e 4 |
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Analytics in the loop
(human is already in the loop!)

Shneiderman, B. (2022). Human-Centered Artificial Intelligence. Oxford University Press



ZoomSense

https://zoomsense.io

Data storytelling
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@ How are students interacting in Zoom? @ In which room have | spent
the least time?
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Group 5

Pozdniakov, S., Martinez-Maldonado, R., Tsai, Y. S., Cukurova, M., Bartindale, T., Chen, P, ... & Gasevic, D. (2022). The Question-driven Dashboard: How Can We
Design Analytics Interfaces Aligned to Teachers’ Inquiry?. In Proceedings of the 12th International Learning Analytics and Knowledge Conference (pp. 175-185).
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Recommendations for teachers

Justine rv1| t histonee itical « Chat

L
Indicator Based e th jraph |
e Model Relationships A ased 53
Justifications P e e ' il
T 1E I T A
Justine: &20/16 0255 P
Balance hal sounds= right
Justine: 29/16 0245 PM
Stakeholder Based et ool 10 | | | |
i i sl | eed to lonowe mone about Zoning and its implications.
Justifications :
I i I J& ar i
t fyal ] f
]
Justine; &29/1602:45 PM
tried to change carbon monoxide but clearly it didnT work
.
i jomi ] IS
¥y X i
Intervention P .
lustine is You might suggest that Justin thinks about
16l
balancing Issues stakeholders care about how land use changas affect indicators in the model,
ind how that can help balance issues stakeholders Justine L L L
care about L seerms almast impossible 1o |-|- sse every stakeholder becauss

you have to sacrifice jobs and sales to reduce carbon emissions

and increase nesting sites, so we will have to compromise

Martinez-Maldonado, R., Gasevié, D., Echeverria, V., Fernandez Nieto, G., Swiecki, Z., & Buckingham Shum, S. (2021). What Do You Mean by Collaboration
Analytics? A Conceptual Model. Journal of Learning Analytics, 8(1), 126-153.
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Recommendations for teachers
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care about t seems almast impossible 1o please every stakeholder because

you have to sacrifice jobs and sales to reduce carbon emissions
and increase nesting sites, so we will have to compromise

Martinez-Maldonado, R., Gasevié, D., Echeverria, V., Fernandez Nieto, G., Swiecki, Z., & Buckingham Shum, S. (2021). What Do You Mean by Collaboration
Analytics? A Conceptual Model. Journal of Learning Analytics, 8(1), 126-153.
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Mapping trace data to processes

Instrumentation tools

Metacognition

» MC.O

Highlighter

» MC.P

Action Mapping Engirie
Note taker pping Eng

Search
tools

Timer

Moodle

van der Graaf, J., Lim, L., Fan, Y., Kilgour, J., Moore, J., Bannert, M., ... & Molenaar, I. (2021). Do instrumentation tools capture self-regulated learning?.
In Proceedings of the 11th International Learning Analytics and Knowledge Conference (pp. 438-448).
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Analytics-based personalized scaffolding

Instrumentation tools

Metacognition

» MC.O

Highlighter

» MC.P

Action Mapping Engirie
Note taker pping Eng

Search .

tools

Timer

Scaffoldings

Scaffolding Engine « UNDERSTAND THE TASK

* START READING
Moodle * MONITOR READING
* START ESSAY

* MONITOR ESSAY

Srivastava, N., Fan, Y., Rakovic, M., Singh, S., Jovanovic, J., van der Graaf, J., ... & Gasevié, D. (2022). Effects of Internal and External Conditions on Strategies of Self-
regulated Learning: A Learning Analytics Study. In Proceedings of the 12th International Learning Analytics and Knowledge Conference (pp. 392-403).
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Analytics-based personalized scaffolding

Monitor essay

It is important to write relevant information and check your writing
o :
u: Which a h H'C I’! | \ \ u to unde: 'i nd V‘ so as to do the
o= task? .':ﬁ ct fro f‘ P I" H1 d Of p below)
l Check the essay rubric l
I Edit your essay |

Check the learning goals and instructions

Scaffolding tool

Srivastava, N., Fan, Y., Rakovic, M., Singh, S., Jovanovic, J., Van Der Graaf, J., ... & Gasevic, D. (2022). Effects of Internal and External Conditions on Strategies of Self-
regulated Learning: A Learning Analytics Study. In Proceedings of 12th International Learning Analytics and Knowledge Conference (pp. 392-403).
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Open challenge

Integrating personalized scaffolds into
task design

Fan, Y., Li, T., Tsai, Y-S., Rakovic, M., Singh, S., Li, X.,... GaSevi¢, D. (2022). How learners perceive and benefit from personalised SRL scaffoldings: a qualitative
study. Journal of Computer Assisted learning, submitted.
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Opportunity

Analytics to enhance feedback quality

Automatic detection of properties of feedback

Osakwe, I., Chen, G., Whitelock-Wainwright, A., Gasevic, D., Cavalcanti, A. P., & Mello, R. F. (2022). Towards automated content analysis of educational
feedback: A multi-language study. Computers and Education: Artificial Intelligence, 3, 100059.
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Opportunity

Towards automatic feedback

Cavalcanti, A. P, Diego, A., Carvalho, R., Freitas, F., Tsai, Y. S., GasSevi¢, D., & Ferreira Mello, R. (2021). Automatic feedback in online learning environments: A
systematic literature review. Computers and Education: Artificial Intelligence, 2, 100027.
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Opportunity

Towards automatic feedback

Automatic feedback increases student performance

Cavalcanti, A. P, Diego, A., Carvalho, R., Freitas, F., Tsai, Y. S., GasSevi¢, D., & Ferreira Mello, R. (2021). Automatic feedback in online learning environments: A
systematic literature review. Computers and Education: Artificial Intelligence, 2, 100027.
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Opportunity

Towards automatic feedback

No evidence that
human feedback is more effective than automatic feedback

Cavalcanti, A. P, Diego, A., Carvalho, R., Freitas, F., Tsai, Y. S., GasSevi¢, D., & Ferreira Mello, R. (2021). Automatic feedback in online learning environments: A
systematic literature review. Computers and Education: Artificial Intelligence, 2, 100027.
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Challenges

Towards automatic feedback

No evidence that automatic feedback eases instructors’ workload

Cavalcanti, A. P, Diego, A., Carvalho, R., Freitas, F., Tsai, Y. S., GasSevi¢, D., & Ferreira Mello, R. (2021). Automatic feedback in online learning environments: A
systematic literature review. Computers and Education: Artificial Intelligence, 2, 100027.
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Challenges

Towards automatic feedback

Main method used for automatic feedback provision is
the comparison with a desired answer in some subject

Cavalcanti, A. P, Diego, A., Carvalho, R., Freitas, F., Tsai, Y. S., GasSevi¢, D., & Ferreira Mello, R. (2021). Automatic feedback in online learning environments: A
systematic literature review. Computers and Education: Artificial Intelligence, 2, 100027.
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FINAL REMARKS
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Stop the game of low hanging fruit
and start measuring what matters



CELAM

Moving away from
the idea of homogenous learner models



CELAM

Human-centred learning analytics
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