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competent

expert

beginner

Learning platform for secondary school maths 
that recommends exercise series



Our earlier research …

Trust effects of steering 
recommended exercises
https://doi.org/10.1145/3581641.3584046

Trust effects of explaining 
recommended exercises

https://doi.org/10.1145/3490099.3511140

Combining 
explanations and 
control over difficulty
https://doi.org/10.1145/3706468.3706470
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https://doi.org/10.1145/3581641.3584046
https://doi.org/10.1145/3490099.3511140
https://doi.org/10.1145/3706468.3706470


… did not focus on teachers
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Hey, what about us?
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Co-design with teachers …
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Teachers want a warning system 
that focuses on individual students 
and recommends actions

Knoop-van Campen et al. 2020. How Teachers integrate Dashboards into their Feedback Practices. https://doi.org/10.14786/flr.v8i4.641
Diana et al. 2017. An instructor dashboard for real-timale analytics in interactive programming assignments. https://doi.org/10.1145/3027385.3027441
Dourado et al. 2021. A Teacher-facing Learning Analytics Dashboard for Process-oriented Feedback in Online Learning. https://doi.org/10.1145/3448139.3448187
Lonn et al. 2015. Investigating student motivation in the context of a learning analytics intervention... https://doi.org/10.1016/j.chb.2014.07.013

Detect

Act

https://doi.org/10.14786/flr.v8i4.641
https://doi.org/10.1145/3027385.3027441
https://doi.org/10.1145/3448139.3448187
https://doi.org/10.1016/j.chb.2014.07.013


… and HCI experts in multiple iterations
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version 1

version 2

version 3



8final version
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What do you mean 
with “explain”?
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Model-centric how explanations 
clarify the model’s internal functioning

Data-centric why explanations 
visualise speed and attempt scores
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RQ1 Which factors affect teachers’ trust in an 
explainable outlier detection system?

RQ2 How do teachers assess model-centric and data-centric explanations 
in terms of effectiveness, satisfaction, and trust?

RQ3 How do teachers (intend to) use our outlier 
detection dashboard in a classroom setting?



In-class experiment with 11 teachers

Use full dashboard (25 min) and 
baseline dashboard (15 min) 
(counterbalanced)

Semi-structured interviews about trust 
and effectiveness of use
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full

baselinebaseline



Themes in the interviews

Explanations improve understanding (transparency)

Blind trust

Fluctuating detections (reliability)

Alignment with own findings (predictability)

Build trust over time

Explanations reveal accuracy (validity)

Trust Satisfaction and Usefulness

Satisfactory and useful features

Need for control

Dashboard Integration in Classrooms

Remediation and differentiation

Sharing insights with students

Balanced technology use
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Themes mapped to trust framework

Dispositional trust

Initial learnt trust

Dynamically learnt trust

Explanations improve understanding (transparency)

Situational trust

Remediation and differentiation

Sharing insights with students

Balanced technology use

Blind trust

Fluctuating detections (reliability)

System performance

Design features

Satisfactory and useful features

Alignment with own findings (predictability)

Need for controlBuild trust over time

Explanations reveal accuracy (validity)

14Kevin Anthony Hoff and Masooda Bashir. 2015. Trust in Automation: Integrating Empirical Evidence on Factors That Influence Trust. Human Factors: The Journal of the 
Human Factors and Ergonomics Society 57, 3: 407–434. https://doi.org/10.1177/0018720814547570

https://doi.org/10.1177/0018720814547570


RQ1: Which factors affect teachers’ trust? 

Dispositional trust

Initial learnt trust

Dynamically learnt trust

Situational trust

Remediation and differentiation

Sharing insights with students

Balanced technology use

Blind trust

Fluctuating detections (reliability)

System performance

Design features

Satisfactory and useful features

Alignment with own findings (predictability)

Need for controlBuild trust over time

Explanations reveal accuracy (validity)

During interaction →← Prior to interaction

15Kevin Anthony Hoff and Masooda Bashir. 2015. Trust in Automation: Integrating Empirical Evidence on Factors That Influence Trust. Human Factors: The Journal of the 
Human Factors and Ergonomics Society 57, 3: 407–434. https://doi.org/10.1177/0018720814547570

Explanations improve understanding (transparency)

https://doi.org/10.1177/0018720814547570
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“I trust it [...] because there’s an 
objective system that generates 

judgments based on data.”

“I’m not naturally inclined to trust the 
computer for [detecting outliers].”
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RQ1: Which factors affect teachers’ trust? 
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“The more I work with the platform, the 
more my trust in it grows. You learn that the 
system responds correctly. [...] so I trusted it 

would work in the next lessons as well.”



RQ1: Which factors affect teachers’ trust? 
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“Sometimes [I trusted it], but sometimes not. 
[...] It would say ‘weak,’ and then […] ‘strong,’ 
and then they would become ‘weak’ again.”



RQ1: Which factors affect teachers’ trust? 
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“Make adjustments […] so that less 
emphasis is placed on slowness in some 

learners because you’re aware of it.”

“Choose for yourself what you 
want to see on your screen.”



RQ2: What is the impact of explanations?
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Dispositional trust

Initial learnt trust

Dynamically learnt trust

Explanations improve understanding (transparency)

Situational trust

Remediation and differentiation

Sharing insights with students

Balanced technology use

Blind trust

Fluctuating detections (reliability)

System performance

Design features

Satisfactory and useful features

Alignment with own findings (predictability)

Need for controlBuild trust over time

Explanations reveal accuracy (validity)

Model-centric explanations can give a 
basic understanding of the algorithm

“I noticed that students whom I 
know are weaker were being 
highlighted as stronger. And I 

thought, ‘Really?’ But […] it was 
true […]. I wasn’t surprised 

because I knew that you receive 
more points for providing the 

correct answer quickly or getting 
it right on the first try.”



RQ2: What is the impact of explanations?
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Dispositional trust

Initial learnt trust

Dynamically learnt trust

Explanations improve understanding (transparency)

Situational trust

Remediation and differentiation

Sharing insights with students

Balanced technology use

Blind trust

Fluctuating detections (reliability)

System performance

Design features

Satisfactory and useful features

Alignment with own findings (predictability)

Need for controlBuild trust over time

Explanations reveal accuracy (validity)

Many teachers mainly paid attention 
to the data-centric explanations

“I could see on the timeline 
that they were guessing. 
[...] So, I trusted that the 

system was identifying the 
students correctly.”



RQ3: How do teachers use the dashboard?

Dispositional trust

Initial learnt trust

Dynamically learnt trust

Explanations improve understanding (transparency)

Situational trust

Remediation and differentiation

Sharing insights with students

Balanced technology use

Blind trust

Fluctuating detections (reliability)

System performance

Design features

Satisfactory and useful features

Alignment with own findings (predictability)

Need for controlBuild trust over time

Explanations reveal accuracy (validity)
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“I would love to use it 
to differentiate tasks.”

“I could say to them, ‘Hey, the system 
recognises you as a strong student’, and 
you could see them light up with pride.”

“It’s difficult to monitor 
the dashboard and walk 

around at the same time.”



Design implications for outlier detection dashboards

1. Align with teachers’ goals and educational context

2. Support portable devices

3. Include (data-centric) explanations

4. Provide control mechanisms

5. Avoid fluctuating detections

24

Find the paper, demo, and 
slides on jeroenooge.be/lak26
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