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7

Can we “open” 
this black box?



8
Alejandro Barredo Arrieta et al. 2020. Explainable Artificial Intelligence (XAI): Concepts, taxonomies, opportunities and challenges 
toward responsible AI. Information Fusion 58: 82–115. https://doi.org/10.1016/j.inffus.2019.12.012

Explainable AI Techniques

Which explanation 
type do we use?

Who is the 
audience?

What is the 
context?

https://doi.org/10.1016/j.inffus.2019.12.012
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Human-Centred Explainable AI

Different people and contexts 

need different explainability solutions

My goal: design visual explanations and 

evaluate how they affect people’s behaviour

(e.g., trust, understanding, motivation)



I

III

II

Complex Visual Dashboards
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Simple Visualisations



Quick Recap of the Nested Model

Tamara Munzner. 2014. Visualization Analysis and Design. A K Peters/CRC Press. https://doi.org/10.1201/b17511

What are the domain, target 
audience, and domain questions?

What are the abstract tasks? 
e.g., analyse, search, query

How do we visually encode data and 
which interactions are supported?

https://doi.org/10.1201/b17511
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#1: Visual Analytics in Healthcare
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Tasks: monitor, interpret, predict

Encoding: --

Interaction: abstract/elaborate, 
connect, encode, explore, filter, 
reconfigure, select, shepherd

Domain: healthcare

Audience: AI experts, domain 
experts, AI novices

Jeroen Ooge, Gregor Stiglic, and Katrien Verbert. 2022. Explaining artificial intelligence with visual analytics in healthcare. 
WIREs Data Mining and Knowledge Discovery 12, 1: e1427. https://doi.org/10.1002/widm.1427

https://doi.org/10.1002/widm.1427
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visualisation

interaction

control

direct explanation

healthcare

explainability

visual analytics algorithms

adopts

often requirehow?

opportunities

can control

Jeroen Ooge, Gregor Stiglic, and Katrien Verbert. 2022. Explaining artificial intelligence with visual analytics in healthcare. 
WIREs Data Mining and Knowledge Discovery 12, 1: e1427. https://doi.org/10.1002/widm.1427

https://doi.org/10.1002/widm.1427
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Clustering Similarity Classical statistics

Dimension reduction Data mining Anomaly detection

Visualisation

Jeroen Ooge, Gregor Stiglic, and Katrien Verbert. 2022. Explaining artificial intelligence with visual analytics in healthcare. 
WIREs Data Mining and Knowledge Discovery 12, 1: e1427. https://doi.org/10.1002/widm.1427

https://doi.org/10.1002/widm.1427


Encode Select

Abstract/elaborate Filter Reconfigure
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Interaction



Encode Select

Abstract/elaborate Filter Reconfigure

Connect Explore Select + connect
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Interaction

Jeroen Ooge, Gregor Stiglic, and Katrien Verbert. 2022. Explaining artificial intelligence with visual analytics in healthcare. 
WIREs Data Mining and Knowledge Discovery 12, 1: e1427. https://doi.org/10.1002/widm.1427

https://doi.org/10.1002/widm.1427
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Control

Semi-interactive Tight integration

Configuration in visualisation interface, 
automatically rerun algorithm

Fixed settings panel, manually rerun algorithm Interact with visualisation

Configuration window 
separate from visualisation

Fixed settings panel, 
automatically rerun algorithm

Automatically rerun algorithm 
when input features change

Jeroen Ooge, Gregor Stiglic, and Katrien Verbert. 2022. Explaining artificial intelligence with visual analytics in healthcare. 
WIREs Data Mining and Knowledge Discovery 12, 1: e1427. https://doi.org/10.1002/widm.1427

https://doi.org/10.1002/widm.1427
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Direct explanation

Partial dependence plot Feature importance Visualisation

Jeroen Ooge, Gregor Stiglic, and Katrien Verbert. 2022. Explaining artificial intelligence with visual analytics in healthcare. 
WIREs Data Mining and Knowledge Discovery 12, 1: e1427. https://doi.org/10.1002/widm.1427

https://doi.org/10.1002/widm.1427


#2: Predicting Diabetes Onset
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Tasks: compare to other patients, 
propose actions to minimise risks

Encoding: density plots, bar charts

Domain: healthcare

Audience: healthcare professionals 
and patients

Aditya Bhattacharya, Jeroen Ooge, Gregor Stiglic, and Katrien Verbert. 2023. Directive Explanations for Monitoring the Risk of Diabetes Onset: Introducing Directive 
Data-Centric Explanations and Combinations to Support What-If Explorations. In Proceedings of IUI ’23, 204–219. https://doi.org/10.1145/3581641.3584075

https://doi.org/10.1145/3581641.3584075
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Data-centric
explanation

What-if
explanation

Feature
importance

Aditya Bhattacharya, Jeroen Ooge, Gregor Stiglic, and Katrien Verbert. 2023. Directive Explanations for Monitoring the Risk of Diabetes Onset: Introducing Directive 
Data-Centric Explanations and Combinations to Support What-If Explorations. In Proceedings of IUI ’23, 204–219. https://doi.org/10.1145/3581641.3584075

https://doi.org/10.1145/3581641.3584075


#3: Uncertain Predictions in Agrifood
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Tasks: compare countries

Encoding: fan charts

Interaction: details on demand, filter, 
enable visual components

Jeroen Ooge and Katrien Verbert. 2022. Visually Explaining Uncertain Price Predictions in Agrifood: 
A User-Centred Case-Study. Agriculture 12, 7: 1024. https://doi.org/10.3390/agriculture12071024

Domain: agrifood

Audience: domain experts

https://doi.org/10.3390/agriculture12071024


23
Jeroen Ooge and Katrien Verbert. 2022. Visually Explaining Uncertain Price Predictions in Agrifood: 
A User-Centred Case-Study. Agriculture 12, 7: 1024. https://doi.org/10.3390/agriculture12071024

https://doi.org/10.3390/agriculture12071024
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Jeroen Ooge and Katrien Verbert. 2022. Visually Explaining Uncertain Price Predictions in Agrifood: 
A User-Centred Case-Study. Agriculture 12, 7: 1024. https://doi.org/10.3390/agriculture12071024

https://doi.org/10.3390/agriculture12071024


Usability, usefulness and needs, and model understanding 
can directly and indirectly affect trust

25
Jeroen Ooge and Katrien Verbert. 2022. Visually Explaining Uncertain Price Predictions in Agrifood: 
A User-Centred Case-Study. Agriculture 12, 7: 1024. https://doi.org/10.3390/agriculture12071024

https://doi.org/10.3390/agriculture12071024


Break for Questions
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competent

expert

beginner

28
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#4: Justifying Recommendations
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Tasks: see performance of others

Encoding: bar chart

Interaction: --

Domain: education

Audience: teenagers

Jeroen Ooge, Shotallo Kato, and Katrien Verbert. 2022. Explaining Recommendations in E-Learning: Effects on Adolescents’ Trust. 
In 27th International Conference on Intelligent User Interfaces (IUI ’22), 93–105. https://doi.org/10.1145/3490099.3511140

https://doi.org/10.1145/3490099.3511140


Textual
explanation

Visual 
explanation

30

Jeroen Ooge, Shotallo Kato, and Katrien Verbert. 2022. Explaining Recommendations in E-Learning: Effects on Adolescents’ Trust. 
In 27th International Conference on Intelligent User Interfaces (IUI ’22), 93–105. https://doi.org/10.1145/3490099.3511140

https://doi.org/10.1145/3490099.3511140
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Visual explanations can increase 
initial trust but may not be the most 
important factor for building it

Jeroen Ooge, Shotallo Kato, and Katrien Verbert. 2022. Explaining Recommendations in E-Learning: Effects on Adolescents’ Trust. 
In 27th International Conference on Intelligent User Interfaces (IUI ’22), 93–105. https://doi.org/10.1145/3490099.3511140

https://doi.org/10.1145/3490099.3511140


#5: Visualise the Effect of Control
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Tasks: see mastery changes

Encoding: line chart

Interaction: --

Domain: education

Audience: teenagers

Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms. 
In Proceedings of the 28th International Conference on Intelligent User Interfaces (IUI ’23), 156–170. https://doi.org/10.1145/3581641.3584046

https://doi.org/10.1145/3581641.3584046
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Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms. 
In Proceedings of the 28th International Conference on Intelligent User Interfaces (IUI ’23), 156–170. https://doi.org/10.1145/3581641.3584046

https://doi.org/10.1145/3581641.3584046
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Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms. 
In Proceedings of the 28th International Conference on Intelligent User Interfaces (IUI ’23), 156–170. https://doi.org/10.1145/3581641.3584046

https://doi.org/10.1145/3581641.3584046


Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms. 
In Proceedings of the 28th International Conference on Intelligent User Interfaces (IUI ’23), 156–170. https://doi.org/10.1145/3581641.3584046

Seeing the impact of control can increase 
initial trust, but control mechanisms by 
themselves do not necessarily

35

https://doi.org/10.1145/3581641.3584046


#6: Visual What-If Analysis
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Tasks: see predicted mastery change

Encoding: axis

Interaction: change prediction input

Domain: education

Audience: teenagers

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Under review.
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Impact on level if series 
is solved correctly

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Under review.
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What-if explanations can encourage 
teenagers to try harder exercises, but do 
not necessarily affect initial trust, 
metacognition, motivation, or performance

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Under review.
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Group discussions with teachers and people

developing educational technologies

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Under review.
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Focus groups with teachers and educational experts

Think-aloud sessions with adolescents

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Under review.
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More think-aloud sessions

with adolescents

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Under review.
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Final prototype for evaluation!

Jeroen Ooge, Arno Vanneste, Maxwell Szymanski, and Katrien Verbert. Under review.



#6: Visually Compose a University Programme

43

Tasks: see connections between 
courses, compose programme

Encoding: network, bar chart, gauges

Interaction: filter, connect, select

Domain: education

Audience: adult students

Jeroen Ooge, Niels Van Belle, Robbe Cools. Visually composing a Master’s programme (2018). github.com/Robbec/Infovis1718/tree/English 

https://github.com/Robbec/Infovis1718/tree/English
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Jeroen Ooge, Niels Van Belle, Robbe Cools. Visually composing a Master’s programme (2018). github.com/Robbec/Infovis1718/tree/English 

https://github.com/Robbec/Infovis1718/tree/English


Break for Questions
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#1: Make Tables Insightful

47Jeroen Ooge, Gregor Stiglic, and Katrien Verbert. 2022. Explaining artificial intelligence with visual analytics in healthcare. 
WIREs Data Mining and Knowledge Discovery 12, 1: e1427. https://doi.org/10.1002/widm.1427

https://doi.org/10.1002/widm.1427


#1: Make Tables Insightful

48Jeroen Ooge, Gregor Stiglic, and Katrien Verbert. 2022. Explaining artificial intelligence with visual analytics in healthcare. 
WIREs Data Mining and Knowledge Discovery 12, 1: e1427. https://doi.org/10.1002/widm.1427

https://doi.org/10.1002/widm.1427


#1: Make Tables Insightful

49Jeroen Ooge, Gregor Stiglic, and Katrien Verbert. 2022. Explaining artificial intelligence with visual analytics in healthcare. 
WIREs Data Mining and Knowledge Discovery 12, 1: e1427. https://doi.org/10.1002/widm.1427

https://doi.org/10.1002/widm.1427


50
Jeroen Ooge and Katrien Verbert. 2022. Visually Explaining Uncertain Price Predictions in Agrifood: 
A User-Centred Case-Study. Agriculture 12, 7: 1024. https://doi.org/10.3390/agriculture12071024

https://doi.org/10.3390/agriculture12071024
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Jeroen Ooge and Katrien Verbert. 2022. Visually Explaining Uncertain Price Predictions in Agrifood: 
A User-Centred Case-Study. Agriculture 12, 7: 1024. https://doi.org/10.3390/agriculture12071024

https://doi.org/10.3390/agriculture12071024


#2: Use Consistent Colours

52Jeroen Ooge and Katrien Verbert. 2022. Visually Explaining Uncertain Price Predictions in Agrifood: 
A User-Centred Case-Study. Agriculture 12, 7: 1024. https://doi.org/10.3390/agriculture12071024

https://doi.org/10.3390/agriculture12071024
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Jeroen Ooge and Katrien Verbert. 2022. Visually Explaining Uncertain Price Predictions in Agrifood: 
A User-Centred Case-Study. Agriculture 12, 7: 1024. https://doi.org/10.3390/agriculture12071024

https://doi.org/10.3390/agriculture12071024
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Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms. 
In Proceedings of the 28th International Conference on Intelligent User Interfaces (IUI ’23), 156–170. https://doi.org/10.1145/3581641.3584046

https://doi.org/10.1145/3581641.3584046
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Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms. 
In Proceedings of the 28th International Conference on Intelligent User Interfaces (IUI ’23), 156–170. https://doi.org/10.1145/3581641.3584046

https://doi.org/10.1145/3581641.3584046


#3: Suppress Less Important Information

56
Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms. 
In Proceedings of the 28th International Conference on Intelligent User Interfaces (IUI ’23), 156–170. https://doi.org/10.1145/3581641.3584046

https://doi.org/10.1145/3581641.3584046
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Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms. 
In Proceedings of the 28th International Conference on Intelligent User Interfaces (IUI ’23), 156–170. https://doi.org/10.1145/3581641.3584046

https://doi.org/10.1145/3581641.3584046
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Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms. 
In Proceedings of the 28th International Conference on Intelligent User Interfaces (IUI ’23), 156–170. https://doi.org/10.1145/3581641.3584046

https://doi.org/10.1145/3581641.3584046


#4: Show the Actual Data

59
Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms. 
In Proceedings of the 28th International Conference on Intelligent User Interfaces (IUI ’23), 156–170. https://doi.org/10.1145/3581641.3584046

https://doi.org/10.1145/3581641.3584046
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Jeroen Ooge, Leen Dereu, and Katrien Verbert. 2023. Steering Recommendations and Visualising Its Impact: Effects on Adolescents’ Trust in E-Learning Platforms. 
In Proceedings of the 28th International Conference on Intelligent User Interfaces (IUI ’23), 156–170. https://doi.org/10.1145/3581641.3584046

Nick Desbarats. 2021. I’ve Stopped Using Box Plots. Should You? https://nightingaledvs.com/ive-stopped-using-box-plots-should-you/ 

https://doi.org/10.1145/3581641.3584046
https://nightingaledvs.com/ive-stopped-using-box-plots-should-you/


#5: Enrich Visualisations Meaningfully

61Jeroen Ooge and Katrien Verbert. 2022. Visually Explaining Uncertain Price Predictions in Agrifood: 
A User-Centred Case-Study. Agriculture 12, 7: 1024. https://doi.org/10.3390/agriculture12071024

https://doi.org/10.3390/agriculture12071024


#5: Enrich Visualisations Meaningfully

62Jeroen Ooge and Katrien Verbert. 2022. Visually Explaining Uncertain Price Predictions in Agrifood: 
A User-Centred Case-Study. Agriculture 12, 7: 1024. https://doi.org/10.3390/agriculture12071024

https://doi.org/10.3390/agriculture12071024


#5: Enrich Visualisations Meaningfully

63Jeroen Ooge and Katrien Verbert. 2022. Visually Explaining Uncertain Price Predictions in Agrifood: 
A User-Centred Case-Study. Agriculture 12, 7: 1024. https://doi.org/10.3390/agriculture12071024

https://doi.org/10.3390/agriculture12071024


Break for Questions
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Check out jeroenooge.be for regular 
research updates and more!
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