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Research about explanation processes is gaining relevance because of the
increased popularity of artificial systems required to explain their function
or outcome. Following an interactive approach, not only explainers, but also
explainees contribute to successful interactions. However, little is known
about how explainees actively guide explanation processes and how their
involvement relates to learning. We explored the occurrence and type of
explainees’ questions in 20 adult — adult explanation dialogues about
unknown present and absent objects. Crucially, we related the question
types to the explainees’ subsequent recall of the unknown object labels. We
found that explainees asked different types of questions, especially about the
object’s label and facts. Questions about the object’s function were asked
more when objects were present. In addition, requests for labelling were
linked to better recall. The results contribute to designing explainable AI
that aims to provide relevant and adaptive explanations and to further
experimental approaches to study explanations.

Keywords: explanations, explainee, interactive learning, types of questions,
presence of referents

Introduction

Whereas research on explanations has traditionally focused on how a cause of
an event can be revealed, recently, the focus has shifted toward explanations of
everyday situations. These studies are motivated by the fact that technology sur-
rounding us requires explanations to be accessible, adjustable, and thus useful. To
make technology accessible is the goal of Explainable Artificial Intelligence (XAI)
that develops models capable of explaining their functions. Scholars within the
field increasingly recognize that not only is it important to develop contents to
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explain (the what), but because the goal of explaining is to create understanding
in an explainee, how to explain is also critical. Surprisingly, it seems difficult
to achieve a good understanding in an explainee, because people differ in what
they are interested in and thus require diverse solutions. In XAI, it is argued that
the answer to “what” is not as important as information about “how” (Besold
& Uckelman, 2018) as it takes the users’ needs, interests, and experiences into
account when formulating a successful explanation. Miller (2019) claims therefore
to recognize explanations as a social process to better understand how the
required information emerges in the social interaction. Following this line of
research, current approaches allow the user to steer the explanations by asking
questions (Sokol & Flach, 2020), thus, allowing personalization of the interaction.
However, although novel approaches in XAI build on the users’ ability to ask
questions (Sokol & Flach, 2020) and thus allow for a user’s contribution in the
explanation process, they currently lack an empirical basis to allow an interactive
and thereby adaptive explanation. Previous studies on voice assistance systems
revealed that users’ familiarity with them influences their question-asking behav-
ior (Le Bigot et al., 2008). However, the familiarity effect does not inform about
how explainees might give cues and prompts to their needs in understanding.

In fact, little is known about explainees’ question-asking behavior. When peo-
ple are asked to explain spontaneously, they often provide long and monological
statements which contribute only a little to learning (Chi et al., 2008). In con-
trast, the active involvement of both participants contributed considerably to deep
learning effects (see Chi, 2009 for a summary). Question asking is used as a means
to retrieve specific information (Rugerri & Lombrozo, 2015). Drawing from tutor-
ing research, it is important to understand the type of questions that explainees
ask (as a measure of their active involvement) and how these questions can foster
their knowledge acquisition to provide a better empirical basis for the design of
XAI.

The present study addresses this gap by analyzing the verbal interaction in
dyads conversing about objects (provided by the experimenters). However, the
experimental design is limiting explainers’ behaviors to providing labels, func-
tions, and facts of novel objects. Thus, one objection is that information that is
typical in explanations (relations, causes) is not elicited in our setting. According
to Klein (2009), however, contents such as labels, functions, and facts are essen-
tial and occur in more complex explanations as well. Thus, even though limited,
the design of this study is providing ground for future experiments on interactive
explanations and the enhancement of the design of adaptive systems.

For the analysis of question types, we took inspiration from work carried out
on caregiver — child interactions, by Tare and colleagues (2011) that investigated
how parents support children’s learning at an exhibit. Because little is known
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about questions during explanations, we aimed to explore what types of questions
will be raised.

In addition, in this study, two conditions were included: one in which the
object explained was present during the interaction, and one in which it was
absent. Reasoning that the presence of an object is a resource for communication,
and non-present referents may elicit different forms of verbal and nonverbal
behavior (e.g., Stukenbrock, 2014; Vigliocco et al., 2019), we hypothesized that the
two conditions will give rise to different question types.

The question types observed were then used to relate performance by the
explainee in a recognition task.

Method

ECOLANG Corpus

The audio data used in the analyses is taken from the dyadic adult-adult interac-
tions of the ECOLANG Corpus1 (Gu et al., in press). This is a corpus of dyadic
interaction between two adults, or an adult and a child.

Participants

Participants in the dyadic explanation dialogues were 40 native English speakers
(mean age of 25 years). 20 dyads were considered (5 female-female, 4 male-male,
11 female-male).

Stimuli

For each dyad, 24 stimuli objects (12 unknown, 12 known) out of a total of 37
objects were chosen. These objects belonged to four categories: tools, musical
instruments, food, and animals (see Figure 1).

1. Detailed information on the ECOLANG Corpus: https://ucl.primo.exlibrisgroup.com
/discovery/collectionDiscovery?vid=44UCL_INST:UCL_VU2&collectionId
=81414722010004761
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Figure 1. Four object categories as a pool

Procedure

The study was conducted in three stages: training session, explanation session,
and recall task. Only the explanation session was recorded. For each dyad, one of
the participants (explainer) was more knowledgeable than the other (explainee).
Each of them was taking part in two sessions.

The online training session took place one or two days before the explanation
session. In this session the explainer received materials informing them about
different objects. They were presented with videos of 12 unknown objects which
contained information about the labels, functions, and facts of these objects.
For the 12 known objects, bulletin summaries of the object characteristics listed
next to a photo were provided to the explainer. Additionally, in this session the
explainer was instructed to talk about the objects in the explanation session. Right
before the explanation session, the explainer went over a PowerPoint presenta-
tion listing all the objects including their pronunciation. Before the session, the
explainee was informed about the subsequent recall task, in which labels were
asked. In the explanation session, the dialogical partners were asked to engage
about objects provided by experimenters, while they were audio- and video-
recorded. The explainer spontaneously provided the explainee with knowledge
about the unknown and known objects. The possible 12 unknown objects were
each consecutively presented in two conditions: present and absent. When the
first presentation was absent, the second was present.
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If the objects were not present initially, the experimenter informed the
explainee that the explainer was already aware of what the items were, and the
explainer would provide information about the items while the experimenter
retrieved them.

The order was counterbalanced, and half of the dyads started with the object-
present condition and the other half of dyads with the object-absent condition.
They were given four to five minutes to discuss the objects in each condition.

The recall task was administered directly after the explanation session and
only with the explainee. During the task, explainees were tested on remembering
the labels of the unknown objects in a forced choice test: The participants had to
decide whether a presented picture and sound of a label matched.

Afterwards, explainees were asked to fill in a questionnaire in which they had
to indicate their prior knowledge of the unknown objects to check whether these
were unknown to them before the explanation.2

Coding

The question type analysis focuses on the unknown objects. For this, the
explainee’s questions were coded into six categories and transcribed using ELAN
(2021). The categories are based on the work by Tare and colleagues (2011) with
some modifications that concern the category of labelling and procedure ques-
tions (see Table 1). In the coding scheme by Tare and colleagues (2011), labelling
questions were counted as factual questions. However, we decided to further dif-
ferentiate them to examine more closely which particular types of questions lead
to higher word recognition scores. With procedure questions, speakers in our data
aimed to negotiate with what object to proceed in their conversation. In the work
of Tare et al. (2011) this category was used with reference to space because the par-
ents and children talked about where to go next within the exhibition. Based on
observations in the data set, the category of reassurance was added. For the defi-
nition and examples of the question types, see Table 1.

In addition to the question types, we also coded the explainees’ performance
in the recall task: Each correct choice in the recall test was coded as 1 and each
incorrect choice as 0. Their average performance was correlated to the question
types.

2. According to a post-experiment survey, if explainees knew the objects before the interaction,
the items were excluded from the analysis. Therefore, the number of unknown objects varies
for each explainee between eight and eleven objects (mean: 9.5).
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Table 1. Coding scheme for the question types. All examples are taken from the
recordings

Question type Definition Examples

labeling Target the name of a stimulus in an
oral or orthographic form.

What is that?
How do you spell that?
What’s it called okapi?

function Different functions of a music
instrument, tool or body parts of an
animal and what they do. How to eat
a fruit.

What does that do?
And you eat it, like, with a spoon or
something?

factual Seek information of a profile or
product description. Include general
demands for more information and
examples.

What’s a gourd?
Where do they live?
When was it invented? And then?

reassurance Make sure the speaker is serious, a
sign of disbelief or surprise or
auditory difficulties.

Really? Shells right? Is it?

procedure Is an off-topic remark on how to
continue with the discussion. Also
includes information on the pre-
session of the explainer.

Can I try?
Did you watch videos?
Well they not told you?

personal Includes individual preferences and
experiences of the explainer and
explainee.

Have you played it before?
Did you know that yourself ?

Results

All explainees engaged in asking questions. Overall, explainees asked 29 questions
on average across the 12 unknown stimuli (SD =15.9, range 9–73).

In the following, we will present the results concerning the questions types
and their relation to the learning measure.

What type of questions do explainees ask?

For this analysis, we will consider the mean number of question types in the pre-
sent and absent condition (see Figure 2).

As can be seen from Figure 2., all question types were present in both condi-
tions, although there were only very few procedure questions overall. Factual and
labelling questions were the most frequent ones in both conditions.
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Thus, participants varied highly in their repertoire of questions, with the
exception of factual questions.

Figure 2. Mean number of question types

With respect to the present and absent condition, we found a significant dif-
ference in the occurrence of the function questions: According to a Wilcoxon test,
the object-present condition (M =2.95, SD =3.5) elicited significantly more func-
tion questions than the absent condition (M= 1.05, SD= 1.2), (Z= −2.46, p< .05).
This effect persisted also when we controlled for the overall number of questions
that an explainee raised and considered percentages of the different question
types.3 However, this was the only significant difference. In contrast to our
hypothesis, thus, our results suggest remarkable similarity between the conditions
to a large extent.

Do questions relate to learning measures?

In the next step, we considered how the specific types of questions related to the
recall score, and thus to the learning of the participants. On average, the partic-
ipants scored .80 (SD= .14, Range .37–1.00) in the recall task. We performed a
Spearman correlation analysis of the number of questions in the different ques-
tion types and the recall score. The obtained r-values can be seen in Table 2. Bon-
ferroni corrected results revealed that only the question type of labelling in the
present condition correlated positively with the recall score (rs =.60). Interestingly,
although the occurrence of this question type did not differ between the condi-

3. In the study the number of questions were not put into proportion over total number of
utterances of the speaker because they had a similar time limit.
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tions, labelling questions in the absent condition were not significantly related to
participants’ learning.

Table 2. Spearman-Rho coefficients as results from the correlation analysis relating the
question types to the recall score in the present and absent conditions (Bonferroni-
corrected significance level, p <.05, indicated by *)

Question type r-value in condition, N=20

Present Absent

Labeling   .60*  .35

Factual  .26 −.01

Function  .16 −.12

Reassurance  .27  .02

Procedure  .30  .22

Personal −.04  .12

Discussion

In this study, we analyzed dialogues in which unknown objects were explained.
Complementing current research focusing on the explainer, our analysis provides
important insights into how an explanatory dialogue is shaped by an explainee:
Instead of being only a passive receiver, the explainee asks various kinds of ques-
tions seeking specific information from the explainer. Following an approach cre-
ated to describe child — caregiver interactions (Tare et al., 2011), we classified the
questions asked by the explainee and found that questions concerning the label,
facts, and functions were the most frequent. In addition, we investigated whether
the type of questions asked differed depending upon whether the object was pre-
sent or absent. Given that objects can be considered as resources for communi-
cation (e.g., Stukenbrock, 2014; Vigliocco et al., 2019), we hypothesized that they
would elicit different question types. We found however, that the frequency of the
questions occurring was similar in these two conditions. Only questions concern-
ing the object’s function were more common when the objects were present sug-
gesting that the physical presence of the objects rendered their function-affording
properties more saliently. For the other types of questions, the present study does
not have evidence for the hypothesis that the two conditions result in different
set of explainee’s behavior. For the development of XAI, this might be of particu-
lar importance as XAI targets to explain the system’s function. Thus, XAI research
needs to consider that the presence of objects or referents might be crucial to elicit
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questions about systems’ functions. Further research is necessary to investigate
technical contents in explanatory dialogues, how they are talked about, and how
they result in a better understanding of the presented functions.

A crucial point of interest in our study was whether different questions were
especially likely to relate to the mapping between the object and their label (as
assessed in the recall task). In this task, the explainee had to decide whether the
novel label and a picture of the object matched. Our results suggest that the more
labelling questions the participants asked in the present condition the higher they
scored in recalling the new labels and vice versa. One likely explanation for the
correlation is that learning to map labels to objects is easier when the label is pro-
vided at the same time as the referent. The co-occurrence of label and referent is
considered to be critical for early word learning in infants (Smith et al., 2002), our
results indicate that this advantage exists in adulthood as well (see also Derks &
Dunman, 1974). Without knowing the objects’ appearance, participants’ knowl-
edge about the labels was little helpful in this task, as it was demonstrated by
the lack of effectiveness of labelling questions in the absent condition. However,
in our study, learning was limited to the mapping task. Future research needs to
regard this limitation by creating comprehension or learning tasks that are assess-
ing not only the mapping but also broader knowledge about the unknown object,
its function, and facts. In this respect, Rohlfing and colleagues (2021) suggest dif-
ferent forms of comprehension that everyday explanations might yield ranging
from remembering some facts to actual performance or ability to decide.

As our study was designed with a clear focus on explanation of novel objects’
labels, facts, and their function, two critical points follow from it: Firstly, that
the explainees were informed about the recall task prior to the explanation might
have motivated them to ask comprehension questions that directly secured the
acquired knowledge. We, thus, cannot rule out the possibility that our results
about the engagement of the explainees are due to the prior announcement of
the recall task. Secondly, in everyday settings, explanations extensively connect to
emerging interests and various knowledge gaps requiring different forms of com-
prehension and follow-up actions. For this purpose, further studies have to take a
rich behavior of the explainer into account in which different information is con-
nected and combined.

Importantly, the results speak to a crucial involvement of the explainee, as all
participants engaged in asking questions. Our results line up with the interactive
learning account (Chi, 2009) proposing that episodes of tutoring that are initi-
ated by the tutee foster their learning. Our results extend, however, this approach
to explanatory dialogues showing that it is not only the sole initiative of the
explainee that is crucial for recall of the labels. Even though they were as fre-
quent as in the present condition, labelling questions in the absent condition were
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not significantly related to the learning scores suggesting that the learning advan-
tage cannot result from hearing the label more frequently and on own initiative.
Instead, our results suggest that for the recall task, the visual information about
the object was crucial. We see great potential to extend the analysis presented in
this paper focusing on how the explainees’ shape the dialogue to interaction-based
measures relating the behaviors of the explainee and explainer. Such an extension
would provide novel insights into how explainers react to the explainees’ ques-
tions and whether there are patterns of responses.

For the development of XAI, the results of this study are informative as they
show the necessity to involve the explainee as much as the explainer in the process
of explaining: By raising quite a lot and a variety of different types of questions,
the explainee is significantly steering the explanatory dialogue and, thus, con-
tributing to the construction of the relevant information.

Funding

Funded by the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation): TRR
318/1 2021 — 438445824 and the European Research Council Advanced Grant (ECOLANG,
743035).
This article was made Open Access under a cc by-nc 4.0 license through payment of an APC
by or on behalf of the authors.

References

Besold, T.R., & Uckelman, S. L. (2018). The what, the why, and the how of artificial
explanations in automated decision-making. arXiv:1808.07074 [cs.AI].

Chi, M.T., Roy, M., & Hausmann, R.G. (2008). Observing tutorial dialogues collaboratively:
Insights about human tutoring effectiveness from vicarious learning. Cognitive science,
32(2), 301–341.

Chi, M. (2009). Active-Constructive-Interactive: A conceptual framework for differentiating
learning activities. Topics in Cognitive Science, 1, 73–105.

Derks, P.L., & Dunman, J.E. (1974). The effect of repetition of objects and object names on
free recall. Bulletin of the Psychonomic Society, 3(4), 289–292.

ELAN (Version 6.2) [Computer software]. (2021). Nijmegen: Max Planck Institute for
Psycholinguistics, The Language Archive. Retrieved from https://archive.mpi.nl/tla/elan

Gu, Y., Donnellan, E., Grzyb, B., Brekelmans, G., Murgiano, M., Brieke, R., Perniss, P. &
Vigliocco, G. (2025). The ECOLANG Multimodal Corpus of adult-child and adult-adult
Language. Scientific Data.

Klein, J. (2009). Erklären-Was, Erklären-Wie, Erklären-Warum. Typologie und Komplexität
zentraler Akte der Welterschließung. In R. Vogt (Ed.), Erklären. Gesprächsanalytische und
fachdidaktische Perspektiven. Stauffenburg.

Explain with, rather than explain to 253

https://doi.org/10.1080/03640210701863396
https://doi.org/10.1080/03640210701863396
https://doi.org/10.1111/j.1756-8765.2008.01005.x
https://doi.org/10.1111/j.1756-8765.2008.01005.x
https://doi.org/10.3758/BF03333472
https://doi.org/10.3758/BF03333472
https://archive.mpi.nl/tla/elan
https://doi.org/10.1038/s41597-025-04405-1
https://doi.org/10.1038/s41597-025-04405-1


Le Bigot, L., Bretier, P., & Terrier, P. (2008). Detecting and exploiting user familiarity in natural
language human-computer dialogue. In K. Asai (Ed.), Human computer interaction: New
developments (pp. 369–382). Intech Open Limited.

Miller, T. (2019). Explanation in artificial intelligence: Insights from the social sciences.
Artificial Intelligence, 267, 1–38.

Rohlfing, K. J., Cimiano, P., Scharlau, I., Matzner, T., Buhl, H.M., … (2021). Explanation as a
social practice: Toward a conceptual framework for the social design of AI systems. IEEE
Transactions on Cognitive and Developmental Systems, 13(3), 717–728.

Ruggeri, A., & Lombrozo, T. (2015). Children adapt their questions to achieve efficient search.
Cognition, 143, 203–216.

Smith, L.B., Jones, S. S., Landau, B., Gershkoff-Stowe, L., & Samuelson, L. (2002). Object name
learning provides on-the-job training for attention. Psychological science, 13(1), 13–19.

Sokol, K., & Flach, P. (2020). One explanation does not fit all. KI-Künstliche Intelligenz, 34(2),
235–250.

Stukenbrock, A. (2014). Pointing to an ‘empty’ space: Deixis am Phantasma in face-to-face
interaction. Journal of Pragmatics, 74, 70–93.

Tare, M., French, J., Frazier, B. N., Diamond, J., & Evans, E. M. (2011). Explanatory
parent–child conversation predominates at an evolution exhibit. Science Education, 95(4),
720–744.

Vigliocco, G., Motamedi, Y., Murgiano, M., Wonnacott, E., Marshall, C.R., Milan Maillo, I., et
al. (2019). Onomatopoeias, gestures, actions and words in the input to children: How do
caregivers use multimodal cues in their communication to children? Paper presented at
the 41st Annual Conference of the Cognitive Science Society, Montreal, QB.

Address for correspondence

Josephine B. Fisher
Faculty of Arts and Humanities
SFB/TRR 318 Research Center “Constructing Explainability”
Paderborn University
Warburger Str. 100
33098 Paderborn
Germany
j.b.fisher@uni-paderborn.de

Biographical notes

Josephine B. Fisher is a PhD student at the TRR 318 Research Center “Constructing Explain-
ability” in the Psycholinguistics Group at Paderborn University in the project A01 “Adaptive
Explanation Generation”. Her research interests are interactive adaptivity in explaining
processes.

https://orcid.org/0000-0002-9997-9241

254 Josephine B. Fisher et al.

https://doi.org/10.1016/j.artint.2018.07.007
https://doi.org/10.1016/j.artint.2018.07.007
https://doi.org/10.1109/TCDS.2020.3044366
https://doi.org/10.1109/TCDS.2020.3044366
https://doi.org/10.1016/j.cognition.2015.07.004
https://doi.org/10.1016/j.cognition.2015.07.004
https://doi.org/10.1111/1467-9280.00403
https://doi.org/10.1111/1467-9280.00403
https://doi.org/10.1007/s13218-020-00637-y
https://doi.org/10.1007/s13218-020-00637-y
https://doi.org/10.1016/j.pragma.2014.08.001
https://doi.org/10.1016/j.pragma.2014.08.001
https://doi.org/10.1002/sce.20433
https://doi.org/10.1002/sce.20433
mailto:j.b.fisher@uni-paderborn.de
https://orcid.org/0000-0002-9997-9241
https://orcid.org/0000-0002-9997-9241


Katharina J. Rohlfing received the Master’s degree in linguistics, philosophy and media studies
from the University of Paderborn in 1997. As a member of the graduate program “Task oriented
communication”, she received the Ph.D. degree in linguistics from the Bielefeld University in
2002. Since 2015, she is full professor of psycholinguistics at the Paderborn University heading
the SprachSpielLabor. Her research focusses on learning processes that drive fundamental com-
munication abilities. Working across disciplines, her interest is to apply insights from research
on language acquisition to develop artificial learning systems that interact with people.

https://orcid.org/0000-0002-5676-8233

katharina.rohlfing@uni-paderborn.de

Ed Donnellan is a Research Fellow in the Department of Psychology at the University of War-
wick and an Honorary Research Fellow in the Department of Experimental Psychology at
UCL. His research interests are language learning, curiosity and multimodal communication.

https://orcid.org/0000-0002-2739-7322

ed.donnellan@ucl.ac.uk

Angela Grimminger is a senior researcher at the Psycholinguistics research group at Paderborn
University and Head of the SprachSpielLabor. Her research focuses on language and gesture
development, child-robot interactions and multimodal interaction. She is a principal investiga-
tor in Project A02 “Monitoring the Understanding of Explanations” at the TRR 318.

https://orcid.org/0000-0002-5749-9362

angela.grimminger@uni-paderborn.de

Yan Gu is a lecturer (assistant professor) at the University of Essex and an honorary research
fellow at UCL. His research interests include multimodal communication.

https://orcid.org/0000-0001-6093-3919

yan.gu@essex.ac.uk

Gabriella Vigliocco is a Professor of Psychology at the University College London in the
department of Experimental Psychology. She earned her Doctor of Philosophy from the Uni-
versity of Trieste in 1995, following her Bachelor of Science from the same institution in 1990.
Her research focuses on the psychological and neural mechanisms underlying human language
use, with particular emphasis on the integration of conceptual and linguistic information.

https://orcid.org/0000-0002-7190-3659

g.vigliocco@ucl.ac.uk

Publication history

Date received: 2 May 2023
Date accepted: 5 February 2024
Published online: 7 February 2025

Explain with, rather than explain to 255

https://orcid.org/0000-0002-5676-8233
https://orcid.org/0000-0002-5676-8233
mailto:katharina.rohlfing@uni-paderborn.de
https://orcid.org/0000-0002-2739-7322
https://orcid.org/0000-0002-2739-7322
mailto:ed.donnellan@ucl.ac.uk
https://orcid.org/0000-0002-5749-9362
https://orcid.org/0000-0002-5749-9362
mailto:angela.grimminger@uni-paderborn.de
https://orcid.org/0000-0001-6093-3919
https://orcid.org/0000-0001-6093-3919
mailto:yan.gu@essex.ac.uk
https://orcid.org/0000-0002-7190-3659
https://orcid.org/0000-0002-7190-3659
mailto:g.vigliocco@ucl.ac.uk

	Explain with, rather than explain to
	Introduction
	Method
	ECOLANG Corpus
	Participants
	Stimuli
	Procedure
	Coding

	Results
	What type of questions do explainees ask?
	Do questions relate to learning measures?

	Discussion
	Funding
	References
	Address for correspondence
	
	Publication history


