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N\. Why Learning Analytics Dashboards (LADs) Design Matters

* LAD:s : visualize educational data resulting from LA process
*  Well-designed LADs: effective to awareness & decision-making
— sustain the learning process & improve its outcomes

* ...but hard to design — Limited LAD adoption

— little or no stakeholder involvement in the design process
» inadequate addressing of their needs and expectations

> insufficient support for their abilities e.g., visual literacy

— poor understanding of the associated decision-making process:
how the sensemaking with LADs occurs

Our aim : “A design methodology that addresses these factors for effective LADs”
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Contest of Use

\. Research project

Guiding Design
Design Space
oz DEFLAD
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N\ Current stage, in other words

From this: To this:

-
Nom de féléve : Lou
. S dien | et

-
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\. Research Questions

@ How can the decision-making process be reflected on a LAD?

@ How to support designers in translating design specifications into

LADs, with explicit support for the decision-making process!?
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N\ Making sense of LAD sensemaking

@ How can the decision-making process be reflected on a LAD?

“Integrate the sensemaking dimension in LAD
design”
* Sensemaking = process of creating meaning from complex data

*  SM with LADs = process of interpreting data presented on the
LAD and using it to inform and support decision-making
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N\ Making sense of LAD sensemaking

@ How can the decision-making process be reflected on a LAD?

“Interaction-Sensemaking Loop”’

. S':asr:riaking
[ Data/Frame theory of SM (Klein 2006)

ata * LAD displays = Data

[

LAD design: adequate support needed for accurate frame construction (e.g.,
effective interaction and appropriate representations)

Distributed cognition theory (Hutchins 1995)

* Sensemaking develops through perception
and interaction

Gained insight = frame
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N\ Making sense of LAD sensemaking

@ How can the decision-making process be reflected on a LAD?

DEFLAD : LAD Design Framework, defining a refined design space

* Context of use

Stakeholder

® LAD goal, focus and targeted SA level

® Stakeholders, timing and info circulation

° Interaction & visualization
® Data & representation

® Types of Interactions

° Explicit SM features at different levels ()
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\ Generative CoDesign Methodology

@ Supporting designers in prototyping LADs with explicit SM processes!?

A methodology to combine
participatory design & generative design

® Participatory design
— high levels of stakeholder involvement
— stakeholders’ needs, requirements and abilities

® Generative design
— rapidly generate prototypes compliant with stakeholders’ reqs and designer’s
specs
— leveraging the computational power and efficiency
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\ Generative CoDesign Methodology

@ Supporting designers in prototyping LADs with explicit SM processes!?

Generative codesign
methodology

* Clear and structured
approach

* Encourage stakeholder
involvement

* Comply with end-user needs

* Rapid prototyping
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N\. LADStudio, a tool for generating codesigned LADs

(i3 LADStudio X +

< 2> C 0O @ localhost:2002

@

LAD Studio

AT41 Projet

4 modules

1. Library of components

2 Specification edle | Manage the Library of the Workspace

3. Generation module
. | Craft a new LAD Specification
4. Grafanainstance

| Edit an existing LAD Specification

‘ | Grafana Local Instance




\. LADStudio : library of components

& LADStudio x + v [

&« Cc 0O D localhost - & | @ Incognito

LAD Studio

LADStudio Library

£ Indicators

SRl ons This library allows you to explore the dashboard elements you defined directly from within it, or through crafting dashboards.

£ Simple Panels

€& Composite Panels s
£ Screens ®

3] Exit Library \.I

41l
W
LAD Studio




\. LADStudio : library of components

& LADStudio

&« (] 7o) D localhost
=
iy

LAD Studio

£ Indicators

£ Visualizations . . - S -
S Visualization |----> Indicator
£ Composite Panels

£ Screens
8 it Library | ! Panel "'iif____:ii:- View (| Dashboard \
Monitoring View \ Comprehension View \ Projection View




\. LADStudio : library of components

& LADSwudio x

<« CcC O D localhost

~
LAD srudio

: New indicator type
Indicators

Name Class Description
Visualizations
Sites consulted by indicating the domaine Monitoring the media and tools descriptionn

Simple Panels

Time spent on a site Monitoring the media

Composite Panels

Total time spent on the sites Monitonng the media and
Screens

Exit Library Percentage of site consultathon in tier Monitoring the of media and tools
Used appiica Monitoring the use © and tools
Sites consulted by indicating the domaine Monitoring the media and
Time spent on a site Monitoring the media and
Total time spent on the sites Monitoring the media and tools
Percentage of site consultation in time Monitoring the use of media and
Used applications Monitoring the us media and tools

Time spent on an app Monitoring the use and

Percentage of accessed apphcations in ime by apphcation Monitoring the use of medsa and tools




\. LADStudio : library of components

(3 LADStudio x +

localhost

Indicators

Title
Visualizations
Viokn Chant

Simple Panels
Composite Panels
Screens

Barchart

3] exit Library

Spider chart or
Radar

Worddoud

Darallal

Class

Destribution

Ranking

Ranking

Ranking

Dankinn

B3 New visualization type
Description

Violin plots allow to visualize the distribution of a numeric variable for one or several Groups.

A barpiot s used to display the relationship between a numerical and a categorical vasiable

A radar of spider of web chart is a two-dimensional chart type designed to plot one or more series of values over multiple quantitative

variables. Each variable has its own axis, sl axes are joined in the center of the figure.

A word doud (also called tag cloud o weighted list) is a visual representation of text data. Words are usually single words, and the
importance of each is shown with font size or co

Darallal nlnt e narallal cancden atas ot sl 1o comnice tha fashwa Af couesal cdaadeal Ahcaniarane (canoc) An 2 cat af nomase

¥

e Incognito

STICC




\. LADStudio : library of components

(3 LADStudio x

CcC o0 @ localhost

£ indicators
Visualizations
Indicator Represantation Dewcription

Simpie Panels Total tme soent On Thee #tes Porelel Coondmates chort Ce panet pormet de vow Co0 avec Cela
Composite Panels
Screens

o) Exit Library

Total tme tpent on thee wtes clet CocrAmates char Jescrption

Testing Utrc aspie stons Lolipops chart e croton

Cormparing of 20 ¢ arehart dencrpton




N\. LADStudio : LAD specification & generation

(% LADStudio X +

& C @ @ localhost

(i

LAD Studio

Q @ Incognito

@sncc 4 »d

1 . Use case outline

® Back ® Close

Learning context

Decsribe the learning context and your role within
Type of learning environment

Institutional LMS

Environment details

Collége Blois

Your role within the learning context

Dashboard use context

Decsribe the context where the dashoard is meant to be used

The dashboard will be used by

B Leamners

+ Teachers
@@ Managers
B Researchers

The dashboard will be used

B In real time
v Retrospectively

SummaryE




N\. LADStudio : LAD specification & generation

(% LADStudio X +

& C @ @ localhost

@

LAD Studio

1 . Use case outline 2 . Dashboard Goal

Main Goal of the LAD

Provide a title for describing the intended goal of this LAD

Title Blois grou

Type of the goal

Monitor achi

Provide a short description of the the use goal and the potential decision to be taken

Description

& Close

SummaryE
The pursued goal is based on the analysis of data that describe

@ A specific student

® A class or a given groupe of learners
@ All enroled learners

@ Other!

The main target of the actions resulting from the use of the LAD

« Person (learner/teacher/...) - focused on the user and his profile

~ Activity - centered on the use of the elements of the course

@ Context - focused on the situation in which the learning/teaching occurs
v Results - focused on grades or assessments

@ Content - focused on course content and resources

B social - focused on forums and exchanges




N\. LADStudio : LAD specification & generation

(3 LADStudio X +

C O @ localhost

« Use case outhine 2. Dashboard Goal 3. Monitoring & perception 4 S = Back Next = ® Cose

Sumnmxya

Screen for monitoring and perceiving particular situations

Build the process that can help you monitoring and perceiving any situation that you judge as important

& Import a screen from Library | ) Create a new screen A [his will ove > the curr

Elaborotion Screen  Testing New Screen 2

.\md«_-H X Rem(wv:-‘ B Delete from Library

Panels that compose the frame support m Transition into this screen
Activation from the reference Position refative to the reference
screen screen
Indicator: Sites consulted by indicating the domaine
descriptionn
Global Click - Below -
View Heatmap @
Simple
[x] -: Display of this screen
New Frare
L ket Overlap -




\. LADStudio : LAD specification &

(3 LADStudio X

ey @ localhost

1 « Use case outline 2. Dashboard Goal 3. Monitoring & pesception 4. Analyzing & comprehension

Fine-grained analysis of the situation

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

& Import a screen from Library (@) Create a new screen

Eloborotion Screen New Screen
Panels that compose the frame support

A Panel
Simple

Indicator: Total time spent on the sites

Parallel Coordinates chart @

Navigation New

Transition into this screen

Activation from the reference

screen

Click

Display of this screen

Replacement

generation

=) Back Next = & Cose

Summary E

Position relative to the reference

screen

On the left -

New Frame



N\. LADStudio : LAD specification & generation

& LADStudio X

< L ilets Yo @ localhost

T

LAD studio

1. Use case outline 2. Dashboard Goal

Dashboard JSon structure

-

3. Monitoring & perception

5. Deshboard generation

e Incognito

@sncc

=) Back Generate@) G Cose

.'\umnmrya

Generate the dashboard Export CII ~

@ /SON Dow

4 Save to Grafana




N\. LADStudio : LAD specification & generation

@ LADStudio o

< CcC O localhost ( * e Incognito

(\"-'TJ ancc

LAD sStudio

Insert into a Grafana Instance

Dashboard Title - =
Elois groupe 1

ance |
Instance URL http://localhost

Authorization Key VVZ2FWRNJICE1ZUTRATXJBRTNYTUJMCHOSC,




N\. LADStudio : LAD specification & generation

49 Focus sur un éléve - Grafana x
C @ @ localhost30

88 General / Focus surun éléve v <

Chemin de navigation d’'un éléve

Comment qualifier la navigation de |'éléve pendant la séance sélectionnée ?

@ Cette interface représente des éléments de l'activité de navigation de I'éléve durant la période du temps sélectionnée.
@ Les informations et graphiques affichées sont adaptables. Pour voir les données d'un éléve en particulier, il suffit de le sélectionner

Actions Durées des actions Sites visités

Total

30

Vidéos visionnées par Arthur

Identité de l'éléve
Nom de I'éléve : Arthur

Né le 02 juin 2012
Contact : mail@ecole.fr
Classe ne

Groupe

Durées des visites

Comment limiter le ré

Toa Fw
|30

> Représentation du chemin de navigation
~ Temps que Arthur a passé a visiter les différents sites

Tranistions de 'éléve Arthur a travers les sites Temps passé par 'éleve Arthur sur les sites visités
Comment I'éléve ayant pour identifiant le numéro - n
= = = )y Coliége 41 11 min
navigue-y-il entre les différents sites ?

@ Cette Interface représente des différents sites visités par Google - 17 min
'éléve sélectionné.

@ Les informations de navigation sont représentées sous Dailymotion

forme d'un réseau... g
m
Ecologie FR 1 hour

Google Images \ 56 min

75 80 85 90 95
== Nombre de lectures == Pourcentage moyen de lecture

Temps moyen de viste des sites par l'éléve Arthur

Wikipedia
Google Images
Ecologie FR
Dailymotion
Google
Collége 41

Wikipedia

so
21 min
14 min
10 min
10 min
3 min

2 min




N\ Qualitative evaluation study

* Evaluate usability and user experience of LADStudio
* |3 Participants: purposive sampling

. . . Variable Category n (%)
— Inclusion: experience with EdTools Gonder Male 3 (615
—_— : . HIH HP Female 5 (38.46)
Exclusion: unwillingness to participate Ase  oeas 30308
. 3645 7 (58.84)
* Evaluation procedure 46-55 3(23.08)
Staff University Teacher 4 (30.77)
— LADStudio demonstration Researcher 6 (46.15)

Software developer 3 (23.08)

— Independent experimentation

— Collective codesign workshop

— Questionnaire and open-ended questions
— Duration: 2 hours
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\. Evaluation study: instruments

Usability evaluation

User Experience (UX) evaluation

STICC

System Usability Scale (SUS)
questionnaire
Reliable usability measure

User Experience Questionnaire (UEQ)

Valid tool for UX assessment

26 items, 6 scales: attractiveness,
efficiency, perspicuity, dependability,

stimulation, novelty

Q1
Q2
Q3
Q4
Q5
Q6
Q7

Q8
Q9

I think I would like to be able to use LADStu-
dio frequently

I found LADStudio unnecessarily complex

I thought LADStudio was easy to use

I think that I would need support to be able to
use LADStudio

I found the various components of LADStudio
were well integrated

I thought there was too much inconsistency in
LADStudio

I would imagine that most people would learn
to use LADStudio fairly quickly

I found LADStudio very cumbersome to use

I felt very confident using the LADStudio tool

Q10 I needed to learn a lot before I could use the

LADStudio tool

M. Sadallah. Generating LADs that make sense. CSEDU 2023
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N\ Results: usability

SUS score: 71.15 Highest scores

System usability rated as — QI: ... able to use it frequently
— Q3: ... easy to use

Positive statements Negative statements — QS5: .. .components well integrated
A N D A N D
o 9 2 2 | o 1 12 ° Lowestscores
gg i{l] f i g‘z {?} 3 —:’3 — Q2: ... unnecessarily complex
Q7 2 4 7 |0Q8 1 0 12 — Q4: ...need support
Q9 10 3 0 QI0 3 6 4

— Q6: ...too much inconsistency

A: Agree or Strongly agree; N: Neither agree
nor disagree; D: Disagree or Strongly disagree
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N\ Results: UX

UEQ score: 1.99 * Highest score
Rating:m — novelty
: — efficiency
=B AR Rt
.
. Lowest score
‘RAttractiveness Perspicuity  Efficiency Dependability Stimulation MNovelty —_ P ers P i cu ity
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N\ Results: Participants' Feedback

* Challenging at first but effective with practice
* Capable of creating useful and well-designed LADs
* Reasoning mirroring, support and guidance, at design

Improvement areas
* Challenging theoretical concepts
* Need design support ; lack of data/visual literacy
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\. Discussion

* Usability & UX: satisfactory
* Encouraging feedback

* Some limitations
— self-selection bias
— small sample size restricts generalizability,
— further investigation needed for LAD quality
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\. Conclusion & outlook

* Efficient and involved LAD design methodology
— participatory & generative

* LADStudio: functional prototypes from co-design specs
— Success in innovative proposals and LAD adoption

* Next steps:
— collect user and practitioner LAD proposals
— address design adoption issues, and
— share findings with the learning community.
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