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Current studies for explaining recommendations are limited

Limitation 1: mainly framed in 
e-commerce or media contexts; 
e-learning less studied

Limitation 2: often university students 
or adults; rarely adolescents

Limitation 3: often compared only 
to interface without explanations

Why do you 
recommend this?

Here is a nice 
explanation…

Explainable Artificial Intelligence
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We address limitations of previous studies

E-learning: learning platform 
for mathematics (Wiski) that 
recommends exercises based 
on the level of students

Adolescents: middle and high school studentsTwo baselines: compare to 
interfaces without explanations 
and placebo explanations

RQ. How do (placebo) explanations affect initial trust in Wiski for recommending exercises?

Why do you 
recommend this?

Here is a nice 
explanation…

Explainable Artificial Intelligence
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Recommending with Elo ratings and collaborative filtering

All Questions

Elo 
Filter

Questions of Similar 
Difficulty Level

Rank with 
Collaborative Filtering

Sorted Recommended 
Questions

* topics are chosen by the user and are thus  
not part of the recommendation scheme



User-centred design of explanations: 3 iterations & think-alouds

Tutorial for full transparency Single-screen explanation Final explanation interface



Why?

Justification

Comparison 
with others

Real explanation No explanation

Placebo explanation



Randomised controlled experiment for 3 explanation interfaces

Sign Up Pre-Study Questionnaire Select Topic

Select ExercisePost-Study Questionnaire Solve ExerciseExplanation Interface



How do (placebo) explanations affect initial trust in Wiski for 
recommending exercises?

Multidimensional trust

Direct measurements

7-point Likert-type 

questions and

open comments

Indirect measurements

Log whether students accept 

recommendations or not

Trusting beliefs 

One-dimensional trust



Real explanations…

… did increase multidimensional initial trust

… did not increase one-dimensional initial trust

… led to accepting more recommended exercises

Main lessons

• Multidimensional trust measures are more nuanced 

than one-dimensional trust measures

• Dynamically learned factors (e.g., perceived accuracy 

of recommendations, exercises’ quality) may be more 

important than explanations for building initial trust



Placebo explanations…

… did not increase initial trust compared to no explanations

… may undermine perceived integrity when used instead of 

real explanations

… are a useful baseline, especially when combined with 

qualitative data:

• how critical are students towards explanations?

• how much transparency do students need?



Taking a step back: explanations in e-learning

No explanations may be acceptable in low-stakes

situations (e.g., drilling exercises): indications of 

difficulty level might suffice

Tailoring explanations remains important, especially 

in high-stakes situations (e.g., preparing an exam)

Personal level indication: 
Easy, Medium and Hard tags
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