
Considering a decision-​support system that 
presents a recommendation and a prediction, the 
DSS would also present a question. The system 
could take the answer of the decision-​maker and 
provide a follow-​up question. Although, the aim is 
not a chat bot. 

The questions add friction to decision-​making, and 
help to scrutinise assumptions and recognise 
reasons for a decision. If the primary decision-​
maker is not the decision subject (e.g., physician 
and patient), the questions could stimulate 
discussion between stakeholders (material 
outcome).

In an exploratory study, clinicians noted that 
questions would not help them too much for their 
decision-​making. Nevertheless, they also noted 
that questions could function as reminders, and 
could help to gain more insights about the model 
behaviour (e.g., decision boundaries). To measure 
the effectiveness of questions, we propose a new 
scale for cognitive engagement during the 
decision-​making process (instead of only focusing 
on the decision outcome).
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Interaction design/usage strategy Intermediary task outcomes

Reason-​awareness allows to take forward-​looking 
responsibility, and allows to take actions 
accordingly. In other words, questions guide the 
decision-​making process in a forward-​looking way.

The result of reflection and critical thinking ideally 
leads to the best possible decision. Moreover,  the 
decision-​maker is able to take responsibility since 
they have a better understanding of the reasons 
for a decision. Ultimately, AI systems / DSS could 
potentially be improved if limitations and 
weaknesses are understood better.

Final task outcomes

Better decisions lead to a better allocation of 
resources (e.g., healthcare), and more importantly 
well-​being of the affected decision-​subject (e.g., 
patient).

People can appreciate better decision outcomes, 
and feeling in control of the decision.
The main constraint is time pressure during 
decision-​making. Moreover,  domain knowledge 
and expertise might be necessary to be able to 
critically reflect on a decision.

If the question makes them think of something 
they haven't thought before, they will realise that 
implicit assumptions are now explicit.

How the process of 
using the AI tool and 
its outcomes is 
experienced by users 
(e.g. how they 
experience the 
cognitive work they 
are doing).
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The 'objective' quality 
of the process and 
the outcomes – i.e. 
what makes them 
'good' or desirable 
(e.g. critical thinking, 
understanding, new 
insights, learning).

How people use and 
interact with the AI 
tool for a specific 
activity (first column) 
and what outcomes 
this provides, 
enables, or leads to 
(second and third 
column).

Questions can stimulate reflection, and reflection 
has been shown to increase decision accuracy. 
Questions can promote own reasoning and 
thereby decision self-​efficacy.

Supporting Decision-​Making with Data-​Driven Questions Simon W.S. Fischer, Donders Institute, Radboud University
Hanna Schraffenberger, iHub, Radboud University

Main theme(s): Target domain(s): Cognitive 'target(s)':

Type of contribution & main idea

We propose an AI tool that presents questions   during 
decision-​making with decision-​support systems. The 
questions are intended to help the decision-​maker to 
critically reflect about the machine's recommendation as 
well as the decision at hand.

The AI tool's key characteristics

Machine-​assisted decision-​making traditionally consists 
of a recommendation and often an explanation. 
Different studies, however, point to the danger of 
overreliance on incorrect recommendations. To increase 
cognitive engagement and calibrate reliance, we 
propose a system that presents questions to decision-​
makers. These questions are data-​driven and informed 
by the input data (e.g., patient information), the 
behaviour of the decision-​support system (e.g., 
treatment prognosis), and explanations (e.g., feature 
contribution).

The aim of the question-​asking AI is to promote 
reflection and critical thinking, specially in decision 
tasks that are more complex and have no ground truth, 
e.g. healthcare.
The questions are constructed to make decision-​makers 
aware of cognitive biases, the model behaviour and its 
limitations, as well as possible alternatives to the 
recommendation.

The AI tool's role is thus mainly a thought partner to 
consider the bigger solution space, and also a 
provocateur (e.g., asking why an option should be 
chosen considering the factors against it).

What would you like to take away from the workshop?

I would be happy to find new collaborators (and potential contacts for a new 
job), and learn how others approach increasing cognitive engagement, which 
ideally leads to new ideas, especially for a planned study (as I am still 
struggling with a suitable decision task).
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What you would like to discuss

Currently, we prompt a LLM with explanations to 
generate relevant questions. What are other ways of 
generating relevant questions? How would it be possible 
to have more general models used by the public that 
might not have XAI (e.g., AI overview, medical chat bot) 
to output relevant questions

How do you expect people to continue 
using this AI tool?

People might abandon the tool if the generated 
questions are not thought-​provoking enough, or if the 
same questions are being asked. Hence, it would be 
helpful to adapt questions. Moreover, ideally at some 
point reflection has turned into a habit of the decision-​
maker. Yet, questions could help as reminders.

How to proceed with this work/idea?
Investigate methods for generating relevant 
questions in more open-​ended tasks (without a 
DSS).
Investigate how to adapt questions based on 
various factors, like contextual information, 
decision-​making style, need for cognition. 
Further develop a proposed scale for measuring 
cognitive engagement.

How do people's goals 'interact with' 
the AI tool's goals? Is there a tension?

The short-​term goal is to make a decision, for which 
decision-​makers are assisted with questions for 
reflection.

Higher-​level goals include recognising reasons and 
acting accordingly, which allows for responsibility. 
Moreover, long-​term goals include maintaining critical 
thinking skills and training novice decision-​makers (i.e.,g 
developing skills).

The tension lies in efficiency and deliberate decision-​
making. The greater tension concerns the definition of 
"good decision-​making". Traditionally, the focus is on 
accuracy and outcome, whereas our approach 
emphasises the decision-​making process and cognitive 
engagement.

usage strategy / design strategy decision-​making reflection, critical thinking
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