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P
Within dashboards, visualizations
are frequently usedto provide a
visual representation of education =
! data to supportself-regulated
=

learning, reflection, pedagogical
Interventions and teacheistudent
dialogues
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TO ADDRESS LEARNING, _
Dashboards are becomiag
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TO ADDRESS LEARNING, _
Dashboards are becomimgpre complex

Multiple objectivesincluding
prediction, recommendations and feedback.
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Education and Information Technologies

Dashboards
ARE BECOMING MORELTIMODAL | SSsismsst. m
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Learning analytics dashboards are increasingly becoming
about learning and not just analytics - A systematic review

Lucas Paulsen'(® . Euan Lindsay?

|

Our results imply that external data sources are needed in order to support diag-

nostic and prescriptive analytics, the types of analytics that we argue are needed
in order to support students’ learning through affordances such as feedback, reflec- ~ nereing themes in the desin and implementa-

lics dashboards in higher education. Learning

tion and recommendation. Dashboards limited to LMS data are by that nature also ¢ focusing too much on the analytics. and not

is then guided by an interest in whether these

restricted in what they can present to students, and to what degree they can under-  sdriven or if they have become pedagogically

. . i identified themes of technological maturity,
stand and support students’ learning processes. data sources, and analytical levels over pub-
fies an emerging trajectory towards student-
i | focused dashboards. These dashboards are informed by theory-oriented frameworks,
designed to incorporate affordances that supporting student learning, and realised
through integration of more than just activity data from learning management sys-
tems — allowing the dashboards to better support students’ learnings processes.
Based on this emerging trajectory, the review provides a series of design recom-
mendations for student-focused dashboards that are connected to learning sciences
as well as analytics.

i 2023

Keywords Learning analytics - Dashboards - Systematic review - Trajectories -
Higher education

Paulsen, L., & Lindsay, E. (2024). Learning analytics dashboards are increasingly becoming about learning and not just analytics-A
systematic review. Education and Information Technologies, 1-30.



DASHBOARDS

ARENOTDELIVERING THEIR PROMISES

Studentsfind it difficult to interpret/act on datato improvelearning
(Bodily& Verbert, 2017, Jivetet al., 2018 Matchaet al., 2019, Valleet al., 2021)

X. andthe sameappliesto teachers(Mangaroska& Giannakos2019).

X. mostdo not addressconceptsof justice,equity, diversityandinclusion(Williamson
& Kizilce¢2023

Bodily,& Verbert(2017). Trendsandissuesn studentfacinglearninganalyticsreporting systemsresearch[ ! M Q

Jivet Scheffe] Specht& Drachsler(2018). Licenseo evaluate Preparingearninganalyticsdashboarddor educationalpractice In[ | MQ

Matcha Gasevic& Pardo(2019. A SystematidReviewof EmpiricalStudieson LearningAnalyticsDashboardsA SelfRegulated_earningPerspectivel EETLT
Valle,Antonenkq Dawson& | dz3 3 A y & @G21). $thyBgdn target A systematiditerature reviewont S| NJ/ S INamihgatelyjc@lashboardsBJET
Williamson& Kizilce¢R (2023. Areviewof learninganalyticsdashboardresearchin highereducation Implicationsfor justice,equity, diversity,andinclusion| ! 22.Q
Mangaroska& Giannako42018). Learninganalyticsfor learningdesign A systematiditerature review of analyticsdriven designto enhancelearning IEEEHLT



THE ROLE OF

DESIGNh
learning analytics

2 [ + & D.AXovanovp, V., & Joksimowd, S. (2017). Piecing the learning analytics puzzle: a consolidated model of a field of research
and practice. Learning: Research and Practice, @).



THE ROLE OF

DESIGNh
learning analytics

/ Learning
| Analytics
Design
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Data
Science

Consolidated model of learning analytics

We posit that the foundational principles of learning analytics can be grouped around
three mutually connected dimensions - theory, design, and data science. We also posit
that the most effective results in and with highest validity for research and practice can
be achieved only once the principles of all three dimensions are considered. The
consolidated model (Figure 1) does not exclude the existing models and frameworks
of learning analytics, but rather complements them.

2 [ + & D.AXovanovp, V., & Joksimowd, S. (2017). Piecing the learning analytics puzzle: a consolidated model of a field of research
and practice. Learning: Research and Practice, @).



THEPROBLEMBB 9 { LDbLbD ch THIS GROUP OF OLD MEN
INSTEAD OF

DESIGNING WITH

is debating the future
of women's health care.



HumanCentred
Learning Analytics

How Is this process done?



WHAT ISIUMANCENTRED

LEARNING ANALYTICS?

A balanced working definition of Hum#&entred Learning Analytics
(HCLA) can be:

the subfield of Learning Analytics focused on developungfworthy,
reliable systems thabugmentandsupportthe capabilities of
educational stakeholders/igning with their intentions, preferences,
Interests, and values.

Source MartinezMaldonado, R. (2023). Humaentredlearning
analytics: Four challengesngalisingthe potential.Learning
Letters 1, 6. https://doi.org/10.59453/FI1ZJ7007



Learning Analytics
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ADAPTING DESIGN TOOLS SUCH AS Understand

USER JOURNEYS

Athree-phase process for craftiigearnerData Journey mapand using them as
communication tools to involve other stakeholders in thedasign of a data
Intensive educational tools.

Sequence Panel Transcription Panel
Learners' Journey Map v

Tascmsm_ _oney | [(omei) [Comes |

Interactive Icons

Prieto-Alvarez, C. G., Martinedaldonado, R., & Shum, S. B. (2018). Mapping leatatx journeys: Evolution of a visualdesgn
tool. InProceedings of the Australian Conference on Comjbutieran Interaction
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Low and high fidelity prototyping with teachers
and students.

RAPID

PROTOTYPING

Teachers

.
N ;

- © o

Prieto-Alvarez, C. G., Martinedaldonado, R., & Shum, S. B. (2018). Mapping leatatx journeys: Evolution of a visualdesgn
tool. InProceedings of the Australian Conference on Comjbutieran Interaction



CHALLENGE #1

Thechallenge The educational stakeholders participating in a HCLA
project may behighly motivated, exceptional individualsuch as
high-achieving students or innovative teachers.

This could result in a skewed representation in the participants of
the LA design process.



CHALLENGE #1

Potential strategies

Designing solutions for underrepresented users
can often derive breakthroughs that would
benefiteveryone (Nielsen, 2013)

Make use of inclusive design toolkits
(e.g., the Cambridge Inclusive Design Kit)
http://www.inclusivedesigntoolkit.com/t
ools guidelines/

Nielsen, J. (2013). Usability for Senior Citizens: Improved, But
Still LackingeEnNielsen Norman Group. Retrieved from:
https://www.nngroup.com/articles/usabilityseniors
improvements



http://www.inclusivedesigntoolkit.com/tools_guidelines/
http://www.inclusivedesigntoolkit.com/tools_guidelines/
https://www.nngroup.com/articles/usability-seniors-improvements
https://www.nngroup.com/articles/usability-seniors-improvements

THERE HAS BEEN LITILEKEHOLDER INVOLVENNKNHE

IDEATIOINDMONITORINPHASES OF THE DESIGN

Stakeholder Involvement by Design Phases N=108 papers

B Stakeholders influenced the design (active) B Stakeholders only participated in study (passive)

60%
40%
20%

0%

Phase 1 (planning, Phase 2 (exploration, Phase 3 (concept Phase 4 (evaluation, § Phase 5 (launch and
scoping, and synthesis, and design  generation and early refinement, and monitor)
definition) implications) prototype iteration) production)

Alfredo et al. (2024) Huma@entredLearning Analytics and Al in Educatiosyatematic Literature Review. (under
review)



>YEAR HCLA, MULTIMODAL LEARNING ANALYTICS

CASE STUDY

oMultimodal datais used in recognition of the plurality of ways that students may
RSY2YaUNI0S 2NJ O2YYdzyAOIFI S (1y2¢f SRASE
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WhatSENSOR#8o we use?

- Wireless
B | e microphones

Touch when leads attached
SpO2 No Sensor
Touch when sensor connected
CO2 No Sensor
i Touch when sensor con

g\

|

|

\
b .
#

e

| Physiological
wristbands




Movement and speech Interaction workflows

Localisation ) % | =
Sensors = @ Q@

<

Graduate nurse 1

—H
Bed 3

Graduate nurse 2

Ward nurse 1

Audio data

Ward nurse 2




LLMpowered conversation analytics

AUDIO DATA STREAMS TRANSCRIPTS TEAMWORK CODES

Speaker 1 (00:12):

So this is Ani. So Ani is a 49-year-old female, four days post his hysterectomy with fibro amani's, AWAI
for discharge home. She's called her husband, wasn't able to get hold of him. Mm-Hmm. <affirmative>.

"' | So got a past history of Crohn's, um, being stable this shift. Vital signs with their normal limits, just
— ‘|'"'|'||"|||ll"ll'ull'”l""’"‘ lll'|||||I'||“|II'l”'i‘ —> waiting for some discharge instructions with an outpatient appointment and a script for analgesia. Three Ag reement
|

Task allocation

postop from an

Speaker 2 (00:46): Information sharing

Ectomy. It's alright, mom. Mom, it's all right. It's, it's alright. Peritonitis. It's all right. It's alright. Mum.
Situation assessment

She's been on. Excuse me. Excuse me. Can someone come and look at my mom? She can't breathe. Can

Task allocation | . . ) ' Information sharing . ] ‘ ‘ i [.
Can you do the injections Her oxygen level { '“ ;

| for this patient? is 87 o

i T c § -l e

||

Situation assessment |

So she is having

respiratory troubles «
E

:

sKe S

R 1 -

s o

@i~




UsingLMs we code nur steesaOmovse rcbhoal
behaviours

Responding 4 [03:42] Her blood pressure's really low and then her
¢ oxygen.

Call.out

Questioning.

® [03:43] Ok
/) o

Acknowledging

L ]
Handover

v Task.allocation

Escalation



UsingLMs we code nur steesaOmovse rcbhoal
behaviours

Responding & [03:42] Her blood pressure's really low and then her
¢ oxygen.

[04:30] Everything seems intact.

Call.out [04:31] she's got a lot of pain as well.

Questioning.

® [03:43] Ok

/’ @A [04:32] | seeé

Acknowledging

L ]
Handover

v Task.allocation

Escalation



Automated Video Analysis
Using:omputer vision mogwie inferbjectandstuden® | o c @

Bed 3 WIOI‘I)

Q o
s N 4 ””
IV St&lonZ(secondary) N 2 | fil }

_| Iistation 1(secondary)y By B 0 '—mm
& Bed 2 (gecong ~aill
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Theteacherso-createca welborchestratiorapplication
containingraphsndtheirownannotations

49127.43.80

1. Tagging 2. Team Assessment 3. Debriefing
You have selected visualisations: Stop sharing Projection preview

Timeline

relative

e 14:57 - Secondary nurse enters

14:57

0:09 2:16 Secondary 18:08 15:10 - Handover to secondary
Scenario startedlandover ends miFoe soleeh Doctor enters
nurse
| 15:12 - Care for patient/s (Bed 1-3)
pefem} H—t f f } ettt e @ by primary nurse
15:39 - Reassessment of ruth
Select: All Scenario started Handover ends Secondary nurse enters Doctor enters Undo Redo ) i
16:11 - Increase oxygen

>

® ®

Acknowledging

w—— Task allocation Sharing information ? ’

Responding Escalation -

Questioning Handover

Communication Network Communication Behaviour

Ward Map
<+ Add to preview <+ Add to preview <+ Add to preview




Teachers use the system to annotate critical moments and
conversation with their studentstaboutlynamics

ANNOTATIONS DURING THE CLINICAL SIMULATIORAMWORK ANALYTICS DURING THE BRIEF

i e

—————————————
L o |

by Tt Anutysics Tewm © 2073



UsingGenAlkhatbotsr o

SimVision

Click on the phases to filter the data:

gui

session 438 role sn2

All Scenario started

Handover ends

Secondary nurse enters

Doctor enters ]

Prioritisation Bar: What was the team prioritising?

Working together 249%
on tasks for Ruth i

Behaviours

Working together 8%
on other tasks “
Working individually ;
11%
on other tasks
10

0 20 30

(@ Ward Map: Where was the team positioned?

Working individually 47%
on tasks for Ruth ~°

40

Communication Network: Who was the team communicating

with?

Doctor £ N SN1

Relative=

Patient

SN2

50

Task allocation

Acknowledging

Questioning \

Handover

ase J i I o

@pos+audio

heart rate

@ Communication Behaviour: What was the team communicating

_ Sharing information

Escalation

d e -w¢rafldcaomt s O

<-J Log Out

@ Chat with VizChat

Hello | am VizChat, your visualisation
assistant bot. Do you have any questions
about the visualisations on the left?

Type a message...

P



Seeklng and Who did | communicate with?
MEMORISING CLARIFICATION

< Session 287

1. Tagging 2. Debriefi 3. Team Assessment
CEDCED

-
® 15:30 - Secondary nurse enters
o
Me-uz:w: 6:17 s,,::::a,, 22:57 15:51 - Handover to secondary nurse
started Handover ends nurse enters Doctor enters
J L 17:01 - Shares information
| || } t H—+ >~ . . — - —4 18:07 - Delegates care
19:18 - Verbalises concern
20:02 - Care for patient/s (Bed 1-3)
20:19 - Calls MET
e 2257 - Doctor enters -
Prioritisation Bar @ Ward Map Communication Network © Communication Behaviour ©
Add to projector Add to projector Ml Add to projector dd to projector
Working together
on tasks for Ruth -
@ Working individually ) .
§ Mt o T rv Nurse 2 Acknowledging
o
= Working together Doct -
a an ather tasks - o~ Secondary Nurse 1
£
ey : i
o on other tasks Task allocation Esca
Moving around _ ’
the beds 4
Relative /
“ Primary Nurse 1
0 10 20 30 40
0 I
Percentage (%) Patient Questioning

" Secondary Nurse 2

MONASH
University




Seeking and

To determine who you communicated with,

M EMOR I SI N G CLARI F I CATI ON S please provide the name or role you had
during the simulation.

< Session 287

1. Tagging 2. Debriefing 3. Team Assessment

-
Prioritisation Bar © Ward Map * Communication Network @ Communication Behaviour
Il Add to projector W Add to projector B Add to projector Il Add to projector
tas
] ) . .
3 ta o1 (/ Primary Nurse 2 Acknowledging
= i o ) -
rE n v {SN1 Duclor.. Secondary Nurse 1
@ n o * Task allocation Esca
\ . .
Mav ' R \ L »
: F 0% | Py Relalwe‘ Primary Nurse 1 \

Questioning

Percentage (%) ' tile N §
Patient v
Secondary Nurse 2
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& University




