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Introduction



Context

* Real Estate Management (REM)

* Preference-based Accommodation Strategy (PAS)
* |terative design and decision-making approach

* Decision Support Systems (DSS)
* Dashboards




Research problem & gap

 Limitations PAS dashboard

« Model backend @ J NN

* Trust model outcomes

* Design principles /

* Broadly used
* Application to DSS




PAS

Stakeholder preferences = quantifiable scores

Mathematical model

Collaborative workshops

* Facilitator
Dashboard

Preference based design
* Overall score
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Main research question

How can a PAS dashboard be redesigned based on identified
design principles, and what lessons can be drawn for dashboard
design in general?

Research aim

* Improve the PAS dashboard to support decision-making E
* Gatherinsights on dashboard design for DSS
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Methodology



Research design

* Research through Design

ANALYSIS

SYNTHESIS




Research design

Analysis . Narratlve. Documt?nt Researcher review
literature review analysis




Research design

. Narrative .
Analysis . . Docum?nt Researcher review
literature review analysis

Generating
Dashboard

Synthesis criteria &

Redesign Dashboard design
principles




Research design

Analysis . Narratlve. Documt?nt Researcher review
literature review analysis
Dashboard design
Synthesis criteria &
principles
Generating
Dashboard
Redesign
8@ . Dashboard Dashboard
Evaluation e e 4
— verification validation
8 8
Participant

workshops
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Participant workshops

Two workshop iterations
* Groups of experts & students
* 11 & 9 participants

Walktrough & tasks

Open discussions & surveys

Data analysis
* Coding with Atlas.ti
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Dashboard redesign



LITERATURE REVIEW

Concepts

e Usability
* Flexibility
* Interactivity

* Readability
* Transparencyin
Construction

* Knowledge Discovery

Single Screen view
Simplicity

Layering of
information

Visual Clarity
Cognitive Fit
Tailoring Capabilities

Criteria of effectiveness Design principles

J

15



Concepts

\
Criteria of effectiveness Design principles

* Usability * Single Screen view

* Flexibility * Simplicity

* Interactivity * Layering of » 13 Visual features

* Knowledge Discovery information « Simple and intuitive layout

* Readability * Visual Clarity

e Transparencyin « Cognitive Fit 13 Functional features
Construction * Tailoring Capabilities e Customizable dashboard

&




LITERATURE REVIEW

Conceptual model & Desigh framework

Design principles

Visual Functional
features features

l(Guidance)

Dashboard design

l(Enables performance)

Dashboard
effectiveness

——— Effectiveness criteria

(Assessed hy)

Design process

Evaluation process



LITERATURE REVIEW

Conceptual model & Desigh framework

Criterion

Design principle(s)

Visual features

Functional features

Usability

Coghnitive fit
Visual clarity
Simplicity

Clear, descriptive labels and tooltips

Automated alerts and notifications

Logical tab hierarchy

Interactive view configuration

Presentation format guided by task
type

Visual mapping of data to suitable
visualization

Constant visual cues

Simple and intuitive layout

Flexibility

Layering of information

Drill-down/roll-up capability

Layered information structure
(strategic to ops)

Interactive view configuration

Customizable dashboards

Configuration wizards

Cognitive/personality preference
support

Interactivity

Tailoring capabilities
Layering of information

Drill-down/roll-up capability

What-if analysis

Scenario planning and budgeting

Automated alerts and notifications

Interactive view configuration

Goal setting and gamification

Customizable dashboards

Configuration wizards

Knowledge
Discovery

Coghnitive fit
Single screen

Single-screen layout

Drill-down/roll-up capability

Presentation format guided by task
type

What-if analysis

Scenario planning and budgeting

Automated alerts and notifications

Analytical tools (e.g., prediction,
pattern ID)

Goal setting and gamification

Layered information structure
(strategic to ops)

Zoom-out strategic view (e.g., strategy
map)

18



Conceptual model & Desigh framework

( )
= =
Dashboard » N o o
Limitations ] Usability * Cognitive fit » Clear, descriptive labels
* Visual clarity and tooltips
 Simplicity * Interactive view configuration
\_ J

Design »
changes

Dashboard
redesign

19



Dashboard redesign process

— |Quill —) (@l

Existing Redesign 1 Redesign 2

* OBT dashboard in Excel software

* Two redesign iterations

« Comparison between three versions



Dashboard OBT

& Nationale Politie

Technische Universiteit Delft, campus Research Team

Locaties

S
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o ® @o
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Scenario's

Capaciteit

Geplande capaciteit

100%| Opkomsipercentage

[~ Dagdesl virtues! trainen

Tekort # locaties gem. tekort # locaties gem. tekort
Functie 1 5 604 Functie 4 0 0
Functie 2 3 -1.441 Functie 5 0 0
Functie 3 5 323 Functie & 0 0

Overschot # locaties gem. overschot # locaties gem. overschot
Functie 1 12 1 239 Funictie 4 1? 1 ,ET&
Functie 2 14 1.5712 Functie 5 17 1.889
Foelia 3 12 113 Functic B 7 2.599

Kaders
Efficient huisvesten

NP: m2 BVO @
OBT: max. m2 BVO

110.682 m2 BVO

Verduurzaming Maakbaarheid Exploitatie

NP: % CO2 reductie NF:. € min. inv.Jr. NP: max. € min. ! jr.
OBT. % CO2 reduclie OBT.€  min. inv.ijr.

38% CO2 reductie € 23.027.319 € 18.415.131

Randvoorwaarden

Locaties met compleet aanbod

Bedrijfstijden worden vergroot
[ Verleng openingstijdan

Uitvoering laaghangend fruit Locaties met slechte technische kwaliteit

17 van 17 9 wvan 9 0
Voorkeursscores
H  Huidige situatie 38 T  Toekomstige situati 6]
ORGANISATIE FUNCTIONEEL TECHNISCH
H 27 T 53 H 55 T 7o H 25 T 59
Criteria
Doelstelling Hoe verbeteren? Huidig Toekomstig Weging Delta  Potentie
Voorkeur Voorkeur

AR Synergie 1 17 16% 17 83
R Reistijd auto 72 72 10% 0 28
R Alternatief vervoer 28 49 10% 21 51
#Hrr CO2 uitstoot besp. 0 0 8% 0 100
R Kwaliteit OBT 83 a0 10% -3 20
#HEEEER Technische kwaliteit 0 100 8% 100 0
R Dezettingsgraad 74 78 7% 4 22
raaaere Compleet aanbod 63 99 7% 36 1
wwwimee Uitlegbaarheid 47 100 7% 53 0
#HR Efficiency 11 69 5% 57 |



Voorkeursscores




Desigh changes

e Structured information
* Layering of information
* Interactive view configuration

23



Desigh changes

» Structured information
* Layering of information
* |nteractive view configuration

&
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DASHBOARD REDESIGN

Desigh changes

e Structured information
* Layering of information

\ )

a
. Doelstelling Hoe verbeteren? Huidig Toekomstig Weging Delta | Potentie ]
: H H : = Voorkeur Woorkeur
* |Interactive view configuration :
§ R Synergie 1 17 16% 17 83
||
o EEBEEEES Reistijd auto 72 72 10% 0 28
||
: u Ssuusey Alternatief vervoer 28 49 10% 21 51
* Analytical depth :
n #EFEHA CO2 uitstoot besp. 0 0 8% 0 100
||

° Criteria Scores E######## Kwaliteit OBT a3 &0 10% 3 20
* Storage functionality S st Techmische kvalte 0 100 % 00 | o

: R Bezettingsgraad T4 78 T% 4 22
.

E iaaRTe Compleet aanbod 63 93 7% 36 1

E w#HaEas Litlegbaarheid 47 100 % 53 0

E #E Efficiency 11 69 E% &7 K|

-Illllllllllllllllllllllllllllllllll

'......................uuuuuuuuut...............u-uuuuuuu snnnnnfunmnnn

J —/
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DASHBOARD REDESIGN

(Selecteer analyse)

Design changes tobonste 10 g N

Criteria veranderingen

Criterion 1
Criterion 2

e Structured information cioions | b >

Criterion 4

* Layering of information

Criterion 6

Criterion 7

* Interactive view configuration

Criterion 9
Criterion 10 i
Criterion 11
Criterion 12
. Criterion 13
* Analytical depth
Criterion 15
Criterion 16

* Criteria scores

. . Criterion 18
* Storage functionality

Criterion 20
Criterion 21
Criterion 22
Criterion 23
Criterion 24
Criterion 25
Criterion 26
Criterion 27
Criterion 28
Criterion 29
Criterion 30
Criterion 31
Criterion 32
Criterion 33
Criterion 34
Criterion 35
Criterion 36
Criterion 37
Criterion 38
Criterion 39
Criterion 40

Hi
|

50 100

(=]
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DASHBOARD REDESIGN

Desigh changes

» Structured information
* Layering of information
* |nteractive view configuration

* Analytical depth
* Criteria scores
* Storage functionality

* Navigation & Help buttons
* Orange color

The standard Lorem Ipsum passage, used since the 1500s

"Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do
eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim
ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut
aliquip ex ea commodo consequat. Duis aute irure dolor in
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla
pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa

qui officia deserunt mollit anim id est laborum."

Section 1.10.32 of "de Finibus Bonorum et Malorum", written by
Ciceroin 45 BC

"Sed ut perspiciatis unde omnis iste natus error sit voluptatem
accusantium doloremque laudantium, totam rem aperiam, eaque ipsa
quae ab illo inventore veritatis et quasi architecto beatae vitae dicta
sunt explicabo. Nemo enim ipsam voluptatem quia voluptas sit
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wevzewen [ oo S e ] e B [eomeins 5@ B
[ Keart RN Resulsteni)
Locaties
Totaal Behaald
Locaties metcompleetaanbod 14 14
Uitvoering laaghangend fruit ] 9
o 9 Locaties metslechte technische kwaliteit X 0

max. [z eve 98.519 m2 BVO -3.481 m2 BVO

€02 reductie 329 CO2 reductie

@ 9 ] 10.000.000 € 10.784.062 € TB4.062
@ €17.230.T68

@ 9 o VOORKEURSCORES — — -
2 Totaalscore . 38 63 25
® 21
'@ 9 Organisatie 27 61 34
@ Functioneel 45 56 11
@ Technisch 25 59 33

@ Hoe verbeteren? Huidig Nieuw Delta
1 12 12
T2 T2 o
28 a0 2
| Locatie detailsil 25 ° : -
83 T6 T

@@' o 100

T4 TO -4
B3 99 36
47 100 53
11 79 BT

Functiz= 1
Functi= 2

Functis 3

Overschot

Functi= 1

Functie 2

Functi= 3

11
11
13

Funclis 4 ]
Funictis 5 o
Funciiz & 0

# locaties
Functie 4 14 2 Bi65
Functie & 14 2692
Funclis & 14 3888




O o ) [ e 7] 7)| | ol
(ot Rl Resulstei) (selecteer snatye)
Locaties RANDVOORWAARDEN
Totaal Behaald @ il
Locaties metcompleetaanbod 14 14
Uitvoering laaghangend fruit ] 9 E:i
o Locaties metslechte technische kwaliteit X 0
KADERS

98.519 mi BVO

Doel
im2)  |max. [z evo
Cozred) |JJjeo2 reductie

(inne.fjr.) [ 10.000.000 € 10.764.062

{jr) €17.230.768

-3.481 md EVO
329 CO2 reductie
€ TB4.062

VOORKEURSCORES

éﬂ!}

© Il Huid Mieuw  Delta
21 Totaalscore T 63| 25
'@ @ 9 Organisatie 27 61 34
@ Functioneel 45 56 11
@ Technisch 25 59 33

'@ @ @ @ @ Hoe verbeteren? Huidig Nieuw Delta
1 13 12
T2 72 o
28 30 2
| Locatie detailsl) ° g -
@{’ & 76 -7

20 o 100

27 74 70 -4
63 99 36
ar 100 53
11 79 67

Functiz= 1

Overschot  ¥locaties

Funclis 4

T ] o
Functi= 2 1 349 Funclis 5 o o
Functis 3 1 hO3) Functies ] 0

Functiz 1 11 1,484 Functiz4 14 2 Bi65
Functie 2 11 2.501| Functies 14 2692
Functis 3 13 1.936| Functi= 14 3888




OVERZICHT

[ Kaart R Resulstenl)

e ] esult

[ ] Laaghangend fruit

Locaties

RANDVOORWAARDEN

Totaal Behaald
Lecaties metcompleetaanbod 14 14
Uitvoering laaghangend fruit 9 9
Lecaties metslechie technische kwaliteit X 0

KADERS

98.519 m2 BVO

€ 10.784.062

(Selecteer analyse)

10 hoogste & 10
Criteria scores (Toename |

esicindosds 1
A=

Tekort #locaties g
Functie 1 3 _1?? Funiciis 4 ] (1]
Functie 2 E| _349| Functies o 0
Functiz 3 1 593 Functies il li]

Qverschot ¥ locaties

Functie 1 11 2.484| Funclied 14 2 565
Functie 2 11 2.501| Functies 14 2692
Functiz 3 13 1.936| Functies 14 3888

10.000.000
€17.230.T68
VOORKEURSCORES
Huidig Nieuw Delta
Totaalscore 38 63 25
Organisatie Fij 61 34
Functioneel 45 56 11
Technisch 25 39 33
CRITERIA
Hoe verbeteren? Nieuw Delta
1 13 12
T2 T2 o
28 30 2
i} o 0
83 TG =T
o 100
T4 TO -4
B3 99 36
a7 100 53
11 T3 &7
CAPACITEIT
Geplande capaciteit 100% Opkomstpercentage

(Criteria veranderingen)
rico 1 .
wricrn 2

ricn 3

i &
rricn 5
rricn 6
aricn 7
ricn &

i 9
rricn 10
rricn 11
aricn 12
ricn 13
rricn 14
rricn 15
rricn 16
aricnn 17
rricn 18
rricn 19
ricw 20
rricn 21
sricw 22
rion 23
i 24
ric 25
i 26
aricn 27
ricn 28
rricn 29
ricw 30

i 31
rricw X2
i 33
rricn 34
aricn 35
i 36
e r—
rricn 3
rricn 39
xricw S0
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Workshop results



Workshop results

Improvement for each iteration
* Usability
* Layout
* Analytical support

Focus on usability and readability

Knowledge discovery

Tensions
* Functionality & Readability

Interconnectiveness of concepts

34



Workshop results

4 Knowledge Discovery
F - Layered information

* Improvement for each iteration
® U S a b i lity F - Interactive view 6 Transparancy in construction
* Layout g
* Analytical support
;a'"i:i‘a::::@ = 1 Usability
* Focus on usability and readability - Drt down rol-up
capability
* Knowledge discovery
F- fCognitive / per':stona[ity 3 Interactivity
* Tensions
* Functionality & Readability
F - Analytical tools 5 Readability
[ J

Interconnectiveness of concepts et i

notifications

2 Flexibility

F - Customizable dashboards

F - Configuration wizards

35



Workshop results

Improvement for each iteration
* Usability
* Layout
* Analytical support

Focus on usability and readability

Knowledge discovery

Tensions
* Functionality & Readability

Interconnectiveness of concepts

V - Single-screen layout

V - Maximized data-ink ratio I

V « Clear, descriptive labels
and tooitips

V - Simpie and intuitive layout

V - Logical tab hierarchy }
S -'

V - Visual mappyg of data to
suftable visualization

V - Toggie between tables and
graphs
V - Appropriate use of color I
and graphs
V - Consistent layout and

design

V - Presentation format

guided by task type

F - Interactive view
configuration

F - What-if analysis

F - Automated alerts and
notifications

F - Cognitive / personality
preference support

F - Customizable dashboards

F - Configuration wizards
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Survey

* Preference scores
* Criteria of effectiveness

* Relative performance
e Criteria of effectiveness

Usability Knowledge discovery
0 28,2 . 100 0 41,5 100 .
design g Redesign 2 t:'._]i*ﬂ. rz.:h;-_]n 1 \‘Redesign 2
Flexibility Readability
0 65,4 100 0 71,7 100
riginal desig ledesig Redesign 2 Original
Interactivity Transparency in design
0 69,5 100 0 20,6 100

Redesign 2 Original

Redesign 2

Overall preference

100
L

‘Redesign 2

37
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Conclusion

“How can a PAS dashboard be redesigned based on identified design

principles, and what lessons can be drawn for dashboard design in

PAS dashboard

» Design framework - Iterative
improvement

* Redesign 2

* Principles & Criteria

* Context dependent

~

general?”

Dashboard design for DSS

Balance:
functionality and readability

Visual hierarchy & structure

Deep analysis

Interconnectedness of concepts

~

)

39



Discussion

Interpretation

* Differences experts and students
* Context dependent

e Contradictionin results

* Focus on dashboard outcomes

Readability
~
0 71,7 100
) j
Original
v,

==

40



CONCLUSION & DISCUSSION

Limitations & scientific contribution

Limitations
* Workshop rounds and participants

* Specific dashboard of portfolio

* Perceptions, not decision quality

v/

Contribution
* Balance functionality and readability
* Keep core layout predictable

* Limit flexibility to avoid cognitive
overload

41



Recommendations for future research

Y

Effect on decision quality Al dashboard generation

42



Thank you!

Questions?
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