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Learning analytics dashboards (LADs)

Visualization tools that combine into single displays different indicators related to

the learner(s), the learning process(es) and/or the learning context(s) using one or
more visualizations (Schwendimann et al. 2017)

Purpose: report back insights ﬁ“‘w 5 me

- gained from a learning analytics process o ) || —
- derived from student data = | T —
- to a wide range of educational stakeholders E—
- to make sound and timely decisions which e .
significantly impact the learning process el R e e Py
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LAD: why a limited adoption

“LAD usage: an increasing interest BUT a limited adoption”
(1) Design principles: scarcity of studies
(2) LADs sometimes impose assumptions that do not meet the users' needs
(3) Users often lack experience with LADs and have limited data literacy

(4) Associated decision-making processes: little knowledge of the associated
processes of sensemaking, insight-seeking and decision-making

Research: the success of LADs (acceptance and adoption) depends largely on the
degree of stakeholder involvement during the design phase

--> User-Centered Design (UCD) - Human-Centered Learning Analytics (HCLA)
CIIrs M €9 ubs: WO =zue @sncc
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LAD design: fowards a participatory approach 4

LAD codesign: an approach where learners, educators, institutions, researchers,
developers and designers are all included across different stages of the design
process, from exploration to actual implementation” (Prieto-Alvarez, et al. 2018)

— INCLUDE -
1. Meetings with researchers, 2:?::[“:“15 Create Deliver . Sul)p0rt'~.
university teachers & '
instructional designers Li Aa Li g g
2. PaDLAD: a card-based toolkit al g A%
for ideation oEmpathy Defxne] gm@dze ] ‘ Test Involve Sustain

3. LADStudio: a dashboard

. Teacher Q. Leamer B Researcher §5zIDeveloper
prototyping tool &

Interaction codesign process and roles for LA (Prieto-Alvarez, et al. 2018)
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PaDLAD & LADStudio

(3) LADStudio X +

& 5> C f @ localhost3002/ladstudio

@

LAD Studio

Projet AT41

=) | Manage the Library of the Workspace

oo
&) | Craft a new LAD Specification

e ——)
SR Comprendrenmmmm—— |
5 7; Suivre 7 Y |
Vellatoy 02 | Edit an existing LAD Specification
Grafana Local Instance

= Pebeceid
@ . " €9 ubs: W30 _ahi'l PaDLAD & al. STICC

Bretagne-Pays de la Loire L
Ecole Mines-Télécom ENS TA Université de Bretagne Occidentale




PaDLAD: theoretical foundations

A refined design space

Dimension | Elements Values
Who ? | Stakeholder Governance, Institution, Curriculum, Teacher/tutor, Learner
Circulation Public, Organizational, Social, Individual
When? [ Real-time YN
Why? Focus Learning Process (cognitive, outcome-oriented, process-oriented, behavioral, meta-cognitive, social
Management (people, resources, activities, experience)
Situation Awareness Level | Perception (or monitoring, or awareness), Comprehension (or analysis, reflection), Projection (or prediction), Action (or decision, intervention, feedback, assessment)
What? [ Data List of relevant data
Data scope Classroom, Learning Management Systems, Curriculum, Profile, Other
HoW Visualization Type of diagram
Interaction Zoom, Filter, Details-on-Demand, Relate, History, Extract
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PaDLAD: theoretical foundations

Decision-making: ability to observe the environment, and to understand it
(situational awareness) by making sense of the observations (sensemaking)

Situational A Sensemaking
] of Bt (1685 Data/Frame Model (Klein 2007)
Model of Endsley (1995)
F
RecDo?_;tr:Ze/ Managl;a;rt‘t:ntion
construct a and define,
frame connect and filter

the data

f Action feedback on state of the environment :w

Elaboration Reframing
cycle cycle
Situational Awareness Question a
frame
Level 1 Level 2 Level 3 E> Decision E> Action Elaborate a facciibnasss Reframe
Perception Comprehension Projection frame _ Detect
) inconsistencies Compare
Add & fill slots Judge plausibility frames

Seek & infer data 2
Discover new data/  Guage data quality

. : Seek a new
new relationships /\ frame
L Discard data 4 \ y

Preserve
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PaDLAD goals, in practice

Collaboratory answer

o For whom are we designing the LAD?
What is its purpose?

In what context will it be used?

With what data? What visualizations?

o
o
o
o What is the usage scenario for decision making
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PaDLAD toolkit
TOOI kit 455, i ~t - Action timeline
P ’ C ebend - A
19
A ofC «\a\““ o0
{\‘\Ca o) \[ \Z bo 6(‘56 0 0
-l 02 @ C
—am\
‘ P APRE
£ Y @
Interaction
@
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PaDLAD in practice 10

3 o S
el B0

S S —
For one session |3 main steps L0  Toolkit content

— 3 - 6 participants | — identification & |- 3 boards,1 per step

— 1+ facilitator — dataviz definition gy | — 1 persona form
— sensemaking levels — 4 card types, 33 cards
sketchup D | -3 sensemaking mockups

— 6 interaction cards
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ldentification board

Name your goa GOAL

Learning
Progress

Focus
O Performance
O Oukome
O Process
O Organization
O Behavior
O Soclat

| Context identification

Provide more details

) Resources
O Activises

O Experience

goal fit inte How dows this goal it inte
the course design?

the course dmign?

- Negotiate a goal
- Describe the persona —
- Define the use context

Level of awareness Level of awareness
0 Monioting 0 Monioang
a Aayss nt_.‘-v,u
- ~& P x

o
O Acteon

; - - ?.
The mo&ﬂummu

wvaron .-
What is the scope of C »resl e

e analyys O A posterien
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0 Nasorw

et

P |

iV §
IMT Atlantique

Bretagne-Pays de la Loire

Ecole Mines-Télécom E NS 1-A

Bretagne

y———

?’; ‘2:.‘:;?25. wBO CAN STICC

Université de Bretagne Occidentale ekt ety




ldentification board

-~
| e Macie bty L Versan s
Name
AGE STRUCTURE, FUNCTION
~ REPRESENTATIVE QUQTE
tasching expertine  (OOOO Oigital Auency (IO
MRABTVATRON
...... : -
2 -
L.

GOAL

Learning
Progress

Focus
O performance
OO0 Outcome
I Process
Organization
Behavior
Social

Name your goal

Provide more details

How does this goal fit
Into the course design?

AUDIENCE

P useris) @
s

What is the audience
of the dashboard

o

o
o
o

Stugents
Teacher
Curricutum
Irsttution

Detais

a_ nd
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DataViz board 13

DataViz definition

| 15mn

- Determine data to use
- Form dataviz tuples by
associating data to

visual representations
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DataViz board

Measure

Visualization

Stacked bar

B —

Explain your choice

indicate the activity, its context, what i
hserved, over what p
me, ond ¢ he required doto

Visualization

Visualization

Explain your choice

%P -9 3
Ce

‘\J °
o g‘\)

Explain your choice

e s
B 0 //.,. o
ST e >
A AET L L. [, its context, what i
5 er what period of
required data

| Visualizations |
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Sketching board 15

Sensemaking levels |
sketchup C coweed |

' Description Al Visualization
I Act

Description Visualization ]
- Associate dataviz tuples P P A

to SM levels: Monitor — — .

.....

Comprehend — Act -’ Safl ¥ [0
- Add interaction options

l
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Sketching board

(¢ N [ Monitor - Analyze - Act )
Interactions rﬁ Analyze :
) 1 = T P ) G Visualization \
r N
- Act )
[ Description | Visualization )
Visualizatio
\ I = JJ

— Privorant —
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PaDLAD workshops

Visualisations
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PaDLAD evaluation: 15 participants 18

Usability Supporting creativity, commitment
o System Usability Scale (SUS) and collaboration

¢ Average SUS score: /3.5 o Self-Report Level of Participation
¢ Acceptability Range: High Survey

¢ Grade Scale level: category C

i - & CD activities: Planning & org., Creati
¢ Adjective Rating: Good category. anning & org., Lreative

design, Priority-setting, Negotiation, and

NOT ACCEPTABLE MARGINAL ACCEPTABLE ReﬂeCtion and evaluation
wvces - I o | High I : : : :
= e s mam O 2Cale: 1 = passive , 2 = information
W som o - sharing, 3 = engagement and mobilization,
| | | | | 4 = collaboration, and 5 =
T T N T N TN A AN R A .

0 10 20 30 40 50 60 70755 80 90 100 empowe rment
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LADStudio: from sketches to prototypes

e &
VA
i
LAD Studio
>
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LADStudio: dashboard specification

4. Fine-grained analysis

Fine-grained analysis of the situation

Build the process that can help you build an accurate understanding of the situation at hand

& Import a frame support from Library (@ Create a new frame support

3 LADStudio x

5 C 3 ©® localhost dstudio % B ® @ incognito

STICC P >
- Indicator: Sites consulted by indicating the domaine

Panels that compose the frame support

LADStudio descriptionn
Global
View Heatmap @
Simple
Projet AT41 g ]

) | Manage the Library of the Workspace

@ | Crafta new LAD Specification

02 | Editan existing LAD Specification

| Grafana Local Instance

Transition into this frame support

Activation from the reference

frame

5. 140 Generation

Save Specification

Generate JSON

Summary B

Position relative to the
reference frame

Placement -

A
< >
A4

Summary B

@ JSON Download

all Save to Grafana
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LADStudio: generated Grafana LADs

88 General / Focus surun éléve & 5

Chemin de navigation dun éiéve

Comment qualifier Ia navigation de Iéléve pendant la séance sélectionnée ?

@ Cette nterface représente des éléments de factvté de navigation de fé
@ Les informations et graphiques affichées sont adaptables. Pour voir |

durantla période du temps sélectionnée.
en particule, il sufft de e sélectionner

Actions Durées des actions

11

Sites visités

Total

Vidéos visionnées per Louise:

Comment e réchauffement clmatique va boukeverser | humanité (Youtube)

On parteréchauttement clmatique écolo (anature Twitc

~ Représentation du chemin de navigation
Frise temporelle de féléve Louise:

B Youtube (3

Les sites sur lesquels Louise a passé son temps

N/A (18 minutes, 15%,1x) B Wikipedia (12 minutes, 10%, 1) B Education FR (11 minutes, 9%, 1x) B Twitch (11 minutes, 9%, 1)

Identié de Méléve

Nom de [‘€éléve : Louise

Durées des visites

" 7 0

= Nombre de lectures == Pourcentage moyen de lecture

> C 00 O localhost

Représentation des ir
88 General / G2-Raisonnement ¥ ¢

Représentation des transitions entre sites

v Identification des sites consultés

Evolution du nombre d'accés aux différents types de sites

C O @ localhost:3000/d/EThLiVtnk/g

88 General /G1-1. Perception ¢ <

Ecologie FR

Evolution de l'activité des éléves

Incognito

Types de sites visités par les éléves et le nombre déléves les ayant visités

Consultation AV 1 9 1 9 1 4 1 1 9

Encyclopédie

Moteur Recherche  Plateforme AudioVi. Encyclopédie

Info.Act.
Moteur Recherche

8 14:00:24 to Plateforme AudioVideo

'4 B2

Réseau Social

Portail A ique
Portail Thématique

DuckDuckGo

Statistics
Name Value

Requests a

Incoming Statistics

Name~ Time~ Requests~  Error Rate~

EcologieFR - a -

Outgoing Statistics

Time~

Affiner Ia représentation

Autre eprésentation détaillée des différents sites
Blog résentatic

Consultation AV

Encyclopédie

Info.Act

Moteur Recherche

Plateforme AudioVideo

Portail Académique

Portail Thématiaue

Portail Académique

Info.Act.

Portail Thématique

IMT Atlantique
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Conclusion 22

Lessons learnt
1) Participatory approaches foster adoption by teachers of LA innovations

2) Ideation tools like PaDLAD are useful when they promote a precise description
and decomposition of the intended goals

3) Sensemaking dimension is pivotal in the construction of relevant dashboards

Next

PaDLAD is currently under test in university

o ePaDLAD to be implemented next year

LADStudio is in beta-stage. Ongoing development

o First tests with teachers and instructional designers in mid-january
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Thank you for your attention

aB https://padlad.github.io/Participatory-Design-ToolkitV2

O Interested in using the PaDLAD toolkit for LAD codesign?

or contact one of the co-authors




