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1 Introduction

“Contributing to a discourse [...] appears to acquire more than just uttering the right
words at the right time. It seems to consist of collective acts performed by the participants
working together” (Clark and Schaefer, 1989, p. 259). The question the authors pose is
how the interaction partners contribute to discourse. Conversational partners can have
different degrees of verbal involvement in interactions (Fisher et al., 2022). Various as-
pects that may be important are: the roles of the interaction partners, the topic under
discussion, and their conversational partner. Whereas research concerned with the in-
volvement of both partners considers how the speakers adjust their speech (e.g., Fischer
(2016)), little is known about how both interaction partners are involved for a specific
purpose such as explanations. The involvement for the purpose of an explanation can
be described on the verbal level and in how far the interaction partners contribute to
the goal of understanding. Explanations are important to come to an understanding
(Quasthoff et al., 2017). Therefore, they are of great importance in various areas of life
(e.g. educational and communicative contexts).

The importance of the explainee has been shown in various works qualitatively in
Conversation Analysis (Quasthoff et al., 2017; Morek et al., 2017; Gosen et al., 2025).
Especially in narrations, argumentations and explanations, the joint accomplishment of
conversational tasks has been shown on the level of the discursive structure (Quasthoff
et al., 2017). In Conversation Analysis the aim is to qualitatively examine interactions
and how they are accomplished jointly (Gosen et al., 2025).

This work focuses on the interaction partners, especially the verbal behaviour of the
explainee. The verbal involvement is examined on different levels: on a speaker move level,
structural level, and semantic level. Thereby, the verbal involvement is linked to cognitive
processes. Therefore, this analysis is classically placed within the field of Psycholinguistics
as the examination is interaction driven and based on empirical data (Morek et al., 2017).

The role of the less knowledgeable interaction partner is becoming more important also
in the linguistic fields of pragmatics and sociolinguistics (Hansen, 2025). So far, research
has mainly focused on the explainer (Rohlfing et al., 2021; Sokol and Flach, 2020) and
not on how the explainee becomes actively involved in an explanation.

Additionally, the need for the investigation of the explainee involvement arises as cur-
rent approaches in Explainable Artificial Intelligence (XAI) attempt to satisfy multiple
user needs by enabling their involvement, but for this, the empirical evidence is lacking
(Fisher et al., 2022). The attempt is to make the algorithms, highly complex Machine
Learning systems, explainable and to unpack their black-box systems (Sokol and Flach,
2020). As the authors note, a vast amount of tools to enable transparency is not interac-
tively including the explainee, although these systems need to be understandable for their
users and require bi-directional communication (Sokol and Flach, 2020). The shift towards
the explainee in XAl is grounded in the growing need for explainability to heighten the
trust in such systems (Miller, 2019). Consequently, the conversational partners and how



they address certain topics is more important than what is being explained (Besold and
Uckelman, 2018). Thereby, special attention is given to the needs, for example knowledge
gaps, of the explainee. Therefore, interaction partners adapt their speech towards each
other (Traxler, 2012). The aim of explaining is not to provide a complete explanation that
covers all the details of a topic, but to adjust the content to their conversational part-
ner (Rohlfing et al., 2021). In doing so, explanations can depict a social process (Miller,
2019). From an interactive perspective, research on human—machine interactions has un-
derscored that successful interactions are driven not only by the actions of the explainer,
but also by the active participation of the explainee (Sokol and Flach, 2020). In line
with this from the co-constructive view (Rohlfing et al., 2021), we claim that explainees,
the less knowledgeable person, also actively shape the explanation by various linguistic
means. Therefore, we examine in human—human explanations to what extent the verbal
behaviour of the explainee influences the explanation. In particular, we are looking at
the concrete verbal behaviour of the explainees and what type of speaker moves they are
using (Chi et al., 2008). These moves can be categorised as different speaking strategies
by the interaction partners. With regard to this, we would like to investigate which moves
are used by the interaction partners to adapt to their interaction partner and how the
degree of adaptivity can be tested and measured. Beyond the moves, also their semantic
content is analysed which allows for showing how the content is negotiated in the expla-
nations. Consequently, the question arises: How is the explainee verbally involved in an
explanation and what effect does it have on the explanation?

To examine the crucial role of the explainee in shaping explanations and fostering un-
derstanding, we explored multiple explanation datasets with different foci. These different
datasets are the ECOLANG Corpus (Gu et al., 2025), ADEX game explanation corpus
(Fisher et al., 2023; Fisher and Rohlfing, 2025) and a hospital dataset including consulta-
tions of children operations (Fisher et al., 2022). They offer complementary insights into
the co-construction and verbal adaptation across varied topics. The ECOLANG Corpus
(Gu et al., 2025) is crucial as it links the verbal behaviour of the explainees, specifically
the questions they pose, with their subsequent learning outcomes. These outcomes were
measured in form of a recall task, yielding a recall score. Therefore, the understanding in
form of word learning is captured in relation to their different types of questions. For more
details, see 4.1. The ADEX corpus of game explanations provides game explanations in
form of three different studies with different conditions. Within the different studies, we
vary the verbal behaviour of the explainee. In Study 1, explainees are actively engaged;
in Study 2, they are trained to adopt a passive, non-substantive role (limited to neutral
backchannels); and in Study 3, they are trained to engage substantively. This systematic
variation enables a direct comparison of how the explainee’s level of verbal involvement
shapes the explainer’s verbal behaviour. Consequently, we examine the mechanisms of
interactive adaptivity in explanations. More information is provided in 4.5. The hospital
dataset offers rare insight into naturally occurring high-stakes explanations in authentic
clinical settings, unlike the lab-based environments of the other data sets. It captures
the unfolding of explanations during paediatric surgical consultations. In particular, the
hospital dataset offers results on how the explanations are taking place, regarding who is
involved at which time point. For a detailed account, see 4.4.

The following chapters are structured as follows. In the theoretical background, key
concepts and theories related to adaptivity and explainee involvement will be briefly in-
troduced. Building upon this foundation, relevant published papers in this regard will be
presented (see Research Questions and Hypotheses). The discussion of the papers encom-



passes their research questions, hypotheses, and the main results, as well as their relevance
and connection with regard to the explainee involvement. Afterwards, in Chapter 5, the
synthesis and the overarching discussion follows. Finally, Chapter 6, which presents the
conclusion and outlook, concludes the work by reflecting the limitations and suggesting
aspects for future research.



2 Theoretical Background

The following section establishes the framework for the investigation of interactive adap-
tivity. This encompasses previous research on the involvement of the explainee as such,
and adaptation processes in explanations. Addressing the research gap of the lacking
empirical evidence for how to involve the explainee in XAl research (Fisher et al., 2022),
we set out to examine how an explainee verbally contributes in a human—human explana-
tion. In order to do so first, the relevant theories and main mechanisms driving a dialogue
are presented. This includes, some adaptation concepts such as alignment, synchronicity,
and co-construction. Secondly, the structural organisation of explanations is presented in
relation to conversational jobs. In addition, more monological and dialogical phases are
discussed. These phases indicate how many people are involved in that specific phase of
the explanation.

2.1 Interactive Adaptivity

As previously stated, we claim that explanations are co-constructed by both interaction
partners (Rohlfing et al., 2021). The interactive view on dialogue drives this assumption.
This research is placed in the paradigm of constructivism in the area of interactionism. Ac-
cording to research on constructivism (Kalina and Powell, 2009), explainees interactively
construct knowledge in classroom settings. In line with interactionism, conversational
partners aim to reach a shared understanding (Clark, 1996; Quasthoff et al., 2017) and
continuously negotiate what is being explained (Rohlfing et al., 2021). Consequently,
significant parts of the dialogue are established by “interacting, cooperating, and collabo-
rating on the content” (Traxler, 2012, p. 308). Thus, dialogues are joint activities, which
include task-oriented dialogues (Tenbrink, 2020), to which explanations also belong.

The overarching concept of interactive adaptivity frames the whole examination of
the verbal behaviour of the interaction partners and especially the involvement of the
explainee in our investigation. Interactive adaptivity captures the adaptation of conver-
sational partners on a verbal level (Buhl et al., 2025). In order to interactively, on the
verbal level, adapt towards each other, both partners presumably need to be involved in
the dialogues, in our case explanations. To capture the adaptation of interaction partners,
we will take a look at the concrete verbal behaviour (Buhl et al., 2025). Thereby, we are
interested in how far the verbal behaviour of the interaction partners affects the other
partner, which poses a typical question in discourse analyses (Ferreira, 2024).

In an explanation, interaction partners aim to reach a shared understanding (Quasthoff
et al., 2017). Each explanation involves two interaction partners: an explainer, who pos-
sesses more knowledge, and an explainee, who has less knowledge. The subject of the
explanation is referred to as the explanandum, which is made up of different kinds of
explanans (Rohlfing et al., 2021). Following the co-constructive view (Quasthoff et al.,
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2017; Rohlfing et al., 2021) on explanations, what is being explained is not determined
beforehand, but is continuously negotiated among conversational partners throughout
the explanation. Therefore, the involvement of both interaction partners who jointly
co-construct the explanation is important. In these types of interactions, a knowledge
asymmetry exists between the speakers by the explainer knowing more about the ex-
planandum than the explainee. The same applies to tutoring (Chi et al., 2004, 2001)
and school settings (Bressler, 2023). In tutoring settings,the active involvement of both
interaction partners has already been shown to lead to deep learning effects (see Chi,
2009, for a summary). The temporal dynamics and content structuring of explanations
(e.g., nodes and moves) remain under-explored, justifying the research focus. Therefore,
we attempt to address the research gap of how exactly an explainee is verbally involved
in an explanation.

2.2 Common Ground

The aim of interaction partners is to come to a joint understanding in dialogues as such
(Clark, 1996), and especially in explanations (Quasthoff et al., 2017). How they achieve
this is described in the following. The basis for interactive adaptivity is formed by the phe-
nomenon recognised as common ground, as it views interactions as joint activities (Clark,
1996). This is a prerequisite for successful understanding, which is especially important
in the case of explanations (Rohlfing et al., 2021). According to Clark and Schaefer
(1989), common ground includes the information that both speakers share. Throughout
the conversation, the interaction partners jointly participate in the expansion of common
ground (Clark, 1996). Discourse models from various fields such as linguistics, philosophy,
psychology, and artificial intelligence mostly agree on three assumptions: (1) speakers as-
sume a certain degree of common ground before a conversation, (2) this common ground
increases over time; and (3) turns have to be placed at the right time to add to the com-
mon ground (Clark and Schaefer, 1989). Although “common ground” sounds very similar
to “common knowledge” or “shared knowledge,” it goes beyond mere shared informa-
tion. Simply knowing the same thing does not constitute common ground. Interaction
partners can both know something without realising that it is shared. However, com-
mon ground requires that both conversational partners are aware that the knowledge is
mutually known. In essence, common ground is mutually recognised shared knowledge
(Fischer, 2016; Traxler, 2012).

Depending on who we are talking to, we may or may not share a common ground, and
which pieces of information are shared among interaction partners needs to be negotiated
(Traxler, 2012). Therefore, speakers carefully monitor the knowledge construction of the
other speaker in relation to their common ground. Consequently, they partake in audience
design by adapting their speech in accordance to their conversational partner (Traxler,
2012). Thus, interaction partners design their language to be comprehensive, which is a
regular part of speech production (Ferreira, 2024).

All in all, the common ground theory sheds light on the process by which interaction
partners select specific expressions to denote particular concepts, as well as how these ex-
pressions develop and change throughout multiple interactions (Traxler, 2012). Therefore,
one possible form of operationalisation of common ground can be made when focussing
on the lexical items both interaction partners use. This will be further discussed later in
section 2.4. T adopt the approach of Clark (1996) to see dialogue as a joint activity.



2.3 Turn-taking

One of the most essential mechanisms enabling interaction is turn-taking (Levinson and
Torreira, 2015). A turn can consist of a single word, a sentence, or several sentences by a
speaker (Sacks et al., 1974)

Turn-taking showcases the coordination of speaker transitions and the determination
of who speaks at which point in time in a conversation (Sacks et al., 1974). The next
speaker is either determined by explicitly addressing the other speaker or by self-selection.
In the latter case, the original speaker can choose to continue speaking or the other speaker
can choose to speak without being explicitly addressed (Sacks et al., 1974). As a result,
the turn-taking mechanism facilitates effective interactions by managing the allocation of
speakers and their turns. A smooth interaction is marked by speakers taking turns to
discuss a given topic without many overlaps or interruptions (Sacks et al., 1974).

As Stukenbrock (2013) summarises, turns can be made up of a word, phrase, sentence,
or even several sentences. Each of these can form a turn construction unit. A turn can
consist of multiple turn construction units. Their length is not fixed beforehand. After
each turn construction unit, a speaker change could possibly occur. This makes it a
transition-relevant place. When a turn is being completed, there are indications that can
appear at the syntactic, semantic , context, intonational or non-verbal level (Stukenbrock,
2013). During interaction, conversation partners also provide backchannels which do not
function as turns. They, as well as turns, are used to display understanding (Traxler,
2012). Levinson (2016) highlights the universal nature of turn-taking across different
languages and turn-taking within primates. Empirical evidence for the universal character
of turn-taking is provided in the study by Stivers et al. (2009). Their results also show
that it is applicable across languages and cultures.

In the following, the characteristics of turns, such as length and form, will be described
in more detail. Turns are usually short, on average two seconds in length. Only 5% of
speech constitutes simultaneous speech by two or more speakers. The average pause be-
tween speakers is only 200 ms long, though it takes 600 ms to produce a word. Thus,
interaction partners often manage to have shorter pauses than the separate speech pro-
duction takes (Levinson and Torreira, 2015). Consequently, the pause between speech
comprehension and production should take longer if they take place separately and not
parallel. This is the core of the so-called psycholinguistic puzzle that interaction partners
often manage to have pauses that are shorter than the time it takes to produce speech
(Levinson and Torreira, 2015). EEG analysis showed that as soon as speakers in their
speech comprehension recognise the function of a turn, speech preparation for the response
begins. In the first 400 ms after the start of a turn, speakers very quickly recognise the
function of a speech contribution (Gisladottir et al., 2015). Levinson and Torreira (2015)
purpose the rapid speech act detection in the turn as a key resource to overcome the psy-
cholinguistic puzzle because it forms their own reply. This makes the reaction time faster,
allowing for quick responses and leading to the suggestion of overlapping comprehension
and speech production (Levinson and Torreira, 2015). The matter of speech acts will be
further discussed in 3.2.

In general, turn-taking in interactions appears to be a challenging task for interaction
partners because speech comprehension and production take place in parallel for quick
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response times (Levinson and Torreira, 2015). The mechanism as such appears to be uni-
versal. However, the concrete processes involved in the parallel language comprehension
and production are not fully explained yet.

2.4 Alignment

Interaction partners can align their linguistic representations during a dialogue on different
linguistic levels (Pickering and Garrod, 2004a). Pickering and Garrod (2004a) proposed
the so-called interactive alignment account especially for dialogues, that explains and
fosters successful communication. Like the turn-taking mechanism, the interactive align-
ment account describes an interactive mechanism that addresses language processing and
production. It explains why it is possible to engage in such rapid turn-taking by coupling
the representations of interaction partners in speech production and speech perception.
Thus, it proposes a solution to the psycholinguistic puzzle, as, according to the authors,
speakers exploit the benefits of interactive alignment (Garrod and Pickering, 2004). From
a cognitive perspective, conversations should be extremely complex, since utterances can
be elliptical, timing of turns needs to be socially acceptable, and the parallel compre-
hension and production of speech happens simultaneously (Garrod and Pickering, 2004).
Garrod and Pickering (2004) follow the line of research of Clark and Schaefer (1989) and
Clark (1996) that conversations are a joint activity in which both conversational partners
aim to come to a joint understanding. When taking a closer look at common ground, the
question arises of how it is established jointly among conversation partners. To address
this matter, the interactive alignment account provides answers, encompassing priming
and the automatic alignment across multiple linguistic levels. The reasons for interactive
alignment are twofold. It appears because the linguistic representations of interaction
partners are primed and there is a parity of representations in both processes of speech
production and processing. Priming of representation leads to imitation and that in turn
to alignment (Garrod and Pickering, 2004).

Pickering and Garrod (2004a) link alignment with common ground. According to the
interactive alignment account, there are different linguistic levels of alignment which lead
to an implicit common ground, previously termed as common knowledge. The common
ground is implicit because it is automatically modelled. In contrast, common ground is
achieved by the active modelling of shared understanding (Pickering and Garrod, 2004b).
Interaction partners reuse their partners’ lexical items, sounds, syntax, or meanings. The
lexical items refer to the words which are being used. This form of alignment is being
considered in the different types of verbal behaviour in the form of speaker moves in the
category of repeat (3.2). This captures words being repeated verbatim. The phonetic
representations relate to the different sounds, more particularly how the words are being
articulated. On another level, syntactic alignment occurs when the syntax is copied from
previous utterances. Semantically they align on the content they discuss. On an additional
level, the situation models of the interaction partners become aligned. This includes the
mental representation of what is being discussed.

In more detail, the interactive alignment account by Pickering and Garrod (2004a)
proposes that alignment at one level, for example, the lexical level, automatically leads to
alignment at higher levels (such as semantic or phonetic) and eventually to the alignment
of the situational models. Therefore, interaction partners can better communicate as it
ensures that both are talking about the same topic. If one uses the same words, the
likelihood is higher that they have the same concepts in mind. The alignment at the
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different levels tends to increase throughout the interaction.

Following this line of research, Reitter and Moore (2014) investigated, in corpus-based
studies, the syntactic alignment of speaking partners. Their findings support the claim
that alignment at a lower level leads to higher-level alignment. The authors report that
task success correlated with syntactic alignment of participants. Therefore, lower-level
alignment enhances task success.

In contrast to this, Fusaroli et al. (2014) present a dynamic framework for analysing
dialogue grounded in the concept of interpersonal synergy. At the core of this synergistic
approach is the perspective of dialogue as a self-organising and dynamic, interpersonal
system that enables coordinated and effective interactions. The researchers claim that
explanation partners align with each other, not only by their mere alignment but also
by their complementation. These complementary dynamics encompass that interaction
partners are functioning in a dyad and not as individuals in dialogue. To illustrate how
synergy extends beyond alignment, Fusaroli et al. (2014) examine cases involving speech
impairments, drawing on research by Dressler et al. (2009); Goodwin (2003); Wilkinson
et al. (2003) which deals with what happens when an interaction partner has a speech
impairment. They claim that it does not lead to an overall impairment of the interaction.
Instead, the system adapts because this is compensated by the unimpaired partner, while
the impaired speaker develops strategies for compensation. Therefore, “the dialog — as a
synergetic system — can compensate in order to preserve its functionality” (Fusaroli et al.,
2014, p.154). Moving partially in the same direction, Dubuisson Duplessis et al. (2021)
investigate the shared, as well as the individual lexicons of interaction partners. Building
on this, they propose a measurement for lexical alignment. This goes in the same vein
as Fusaroli et al. (2014) who point out that “[a/ joint task, for instance, could require the
interlocutors to develop a shared vocabulary for jointly guiding attention to and talking
about the particularities of the task” (Fusaroli et al., 2014, p. 151). Consequently, both
approaches mention the joint vocabulary of the interaction partners to investigate their
alignment.

Alignment and common ground both depict that the interaction partners adapt to-
wards each other but how they achieve this is not stated.

2.5 Structure of explanations

In the following, the focus shifts from mechanisms and phenomena in interactions towards
their structure in order to examine more closely how conversational partners adapt to-
wards each other. Dialogues follow specific structures, which can be operationalised as
recurrent patterns in interactions that are constituted by a set of sequentially organised
actions called pragmatic frames (Rohlfing et al., 2016).

In the work of Kobayashi (2022) the structure of explanations is empirically shown to
be divided into initial and interactive phases. The initial explanation phase includes the
tutor (explainer) providing some introductory information and the tutee (explainee) being
rather passive by not providing verbal feedback. In the interactive phase, both interaction
partners are involved in question-answer sequences in which problems in understanding
are solved (Kobayashi, 2022).

A further approach to describe the sequential organisation of explanations, with regard
to the discursive structure, is proposed by Quasthoff et al. (2017). There, the structure of
a dialogue is described by different universal conversational tasks, so called conversational
jobs, that are co-constructed by the interaction partners. According to the authors, inter-
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action partners fulfil five different conversational jobs across narrations, argumentations,
and explanations (Quasthoff et al., 2017). Fisher et al. (2022) adapted the job coding
of explanations as follows for the consultations. The jobs remain the same as for other
explanations, but what they include in detail is adjusted. In job 1 Establishing topical
relevance, the following interaction is framed which starts with an extended monological
phase. Job 2 Constituting an explanandum includes the interaction partners specifying
the explanandum for the explanation. In the doctor—patient consultation this included
the naming of the important body parts. In the core job 3 Explication procedural, concep-
tual and/or causal relation, the explainer provides all necessary information concerning
the topic of the explanation, while the explainee signals attention or asks questions. This
included, in particular, the relevant information of the upcoming operation with regard
to the procedure and its justification. An example where the procedure is further dis-
cussed can be seen in the following, explainer (doctor) says “The fization usually takes
four weeks”. In that example, the explainer specifies for how long the fixation of the bro-
ken bone will last. Job 4 Closing frames the end of the explanation by explicitly stating
that this was the end or by opening the room for any kind of questions. An example for
opening the room for questions, taken from the game explanation would be the explainer
(doctor) asking “Do you have any further questions?”. In Job 5 Transition, the interac-
tion partners are getting out of the explanation and back to a turn-by-turn structure. In
the data, this included signing the relevant documents by the legal guardians to allow for
the operation. These conversational jobs are co-constructed by both the explainee and
explainer (Fisher et al., 2022). For more examples for the conversational jobs see 9.

In the following, the conversational jobs will not be further examined because they
describe on a rather broad level the discursive structure. I will focus more closely on
the concrete verbal behaviour of the interaction partners. The jobs can be useful when
examining the context in which a speaker move or semantic node is mentioned.

2.6 Phases in explanations

To account for the active involvement of the explainee in explanations, their degree of
involvement at different time points can be analysed via their turns and resulting phases.
Fisher et al. (2022) found that explanations consist of two alternating phases, namely
monological and dialogical phases. These can be investigated by considering the speech.
In a monological phase, there is only one speaker talking. The other speaker can make
backchannels, but no turns. In the dialogical phases, both speakers have alternating
turns. This shows that both speakers are actively involved in an explanation because
there are several dialogical phases in which the explainee is involved, and sometimes they
even initiate those themselves. Occasionally, explainees also have monological phases in
which they explain certain aspects. Thereby, the coding of phases addresses the existing
research gap concerning the lack of empirical evidence on how to involve the explainee in
XAI research.

Taken together, this chapter has established the theoretical background for the inves-
tigation of interactive adaptivity. The concept is rooted in the idea that explanations
are co-constructed by both interaction partners, and that successful communication re-
lies on the establishment of common ground via turn-taking, and alignment. Therefore,
the chapter has reviewed key theories and mechanisms driving dialogue. Additionally,
the structure of explanations, the different phases, and conversational jobs that are co-
constructed by the interaction partners have been discussed. The research gap in the field
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of XAI has been identified, highlighting the need for empirical evidence on how to involve
the explainee in explanations. The next step is to address the methodological challenges of
investigating interactive adaptivity in explanations, which will require the development of
innovative methods and tools to analyse the complex dynamics of explanation dialogues.
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3 Methodological challenges

In the following section, the focus lies on the analytical units employed to investigate the
explainee’s involvement and in how far they pose methodological challenges and demand
methodological solutions. These units comprise speaker moves, assessed in terms of their
substantiveness and semantic content (game nodes).

I will focus on the methodological procedure of how to examine the verbal involvement
of the explainee. Deciding on which level of segmentation and detail to include in the
transcript is difficult and should be motivated by the research questions one is investigating
(Tenbrink, 2020). As we are interested in the involvement of the explainee and the quality
of their speaker moves, these are the units to use for the analysis (for more details, see
3.3). The criteria to define a speaker move are semantic and prosodic. On the one hand,
the single idea has to be transported semantically, and on the other hand the prosody
confirms the unit. Similarly to this, Hu and Degand (2023) propose the conversational
discourse unit. Beyond the previously mentioned features, also the syntax is included.
We are following this approach by using the speaker moves as a unit and to have several
nodes, pieces of information, included.

3.1 Nodes

In the following, the semantic analysis, the so-called nodes, will be further described. The
nodes enable the analysis of adaptation on a semantic level. Consequently, the semantic
coding scheme was developed to make the explanation content explicit, transferring the
different semantic contents from the verbal data of the explanations into numerical data.
In Fisher et al. (2023) and Fisher and Rohlfing (2025), explanation nodes were assigned
to each utterance to support the speaker move analysis (content level).

Figure 3.1: Blocknodes from the game explanations of Quarto (Fisher et al., 2023)

A game explanation encompasses various elements of a game, including its rules, pieces,
and the game board. As noted by Kotthoff (2009), this type of explanation, similar to
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route and word explanations, can be quickly understood and immediately applied. The
author also refers to game explanations as procedural explanations (Kotthoff, 2009). In
order to divide the speech of these explanations into speaker moves, one has to first develop
a coding scheme for the semantics (Chi et al., 2008). This was based on semantic maps
developed for tutoring sessions (Chi et al., 2008; Miyake, 1986). Both maps were only
based on the explainer explaining alone and not on the interaction with the explainee.

In contrast, Fisher et al. (2023) developed the node scheme based on the content
both interaction partners addressed. In detail, the node scheme comprises nine blocks
of nodes. Each block contains a certain topic and consists of different subnodes. For
example, the block Figures has different subnodes such as Amount, Individuality, Height,
Form, Structure, and Colour and each of those have further subnodes. The mentioning of
multiple nodes in an utterance was possible. For example, when talking about the figures,
two nodes are already addressed when saying they are tall and small. The nodes were
also used to keep track of when the conversational partners talked about certain topics.
This enabled detailed comparisons of the utterances. Thereby, one captures when certain
topics are covered in the interaction. This is referred to as the interaction history in the
following. Hereby, one could differentiate, for example, whether something was repeated
or paraphrased (put into different words). Moreover, topic initiations and uptakes by the
conversational partners could be investigated.

3.2 Speaker Moves

The following chapter proceeds to present the verbal behaviours captured and examined
within the unit of speaker moves. A speaker move or explanation strategy is defined as
an utterance that is related to the topic under discussion (Chi et al., 2008). In order
to define the topic, the verbal behaviour (speech) requires a detailed semantic analysis
(see 4.2). Taking the semantic analysis of the utterances as a basis, the speaker moves
were assigned. Fisher and Rohlfing (2025) extended the coding scheme for speaker moves
from tutoring research (Chi et al., 2001, 2004, 2008; Tare et al., 2011) to explanations
containing a more diverse set of moves for the explainer and explainee. In more detail, the
differentiation of certain moves being only available to the explainer or explainee has been
resolved. In doing so, the verbal behaviour of the interaction partners can be examined
more thoroughly. This includes different types of questions, information transporting
moves, such as providing information or additional information, as well as moves that
mark that information was already mentioned before, like repeating or paraphrasing. For
a full list of speaker moves and examples, see 9.

In order to differentiate the coding of speaker moves from other coding schemes exam-
ining verbal behaviour of interaction partners, three related coding schemes are presented,
namely the Human Communication Research Centre (HCRC) annotation scheme (Car-
letta et al., 1997), Dialogue Act Markup in Several Layers (DAMSL) scheme (Allen and
Core, 1997), and the taxonomy of illocutionary acts (Searle, 2002). In doing so, the moves
are put into context of other linguistic approaches examining the verbal behaviour of in-
teraction partners, and the benefit of using our move coding scheme for our purpose will
become clear.

The Human Communication Research Centre (HCRC) annotation scheme includes
three different coding levels (Carletta et al., 1997). The dialogue acts capture individ-
ual dialogue moves and task relevant dialogue acts. As Tenbrink et al. (2013, p. 189)
summarises, “basic dialogue acts are coded as conversational moves (first level), which
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indicate the communicative purpose of an utterance. Each utterance is coded with a single
move” . These are divided into initiation moves, such as instructions, explanations, ques-
tions, and requests to access understanding or the readiness to continue. An initiation
move is followed by a response move, like acknowledgments, question replies, and clarifi-
cations. How different moves, in the first level of coding, collectively achieve the aim of an
initiation move is described on the game level (second level). The term game is used here
to describe the linguistic level and not a game which one plays as in the case of the game
explanations. Therefore, the moves constitute the fundamental units for the game struc-
ture. These games can be grouped and further differentiated in managing or performing
the task. This takes place at the transactional level (third level), the substructure of the
interactions, which constitutes the third coding level (Carletta et al., 1997).

In the next section, the purposed Dialogue Act Markup in Several Layers (DAMSL)
scheme by Allen and Core (1997) is presented. In total, it has four layers or so-called tags.
This includes two different discursive functions. On the one hand, the forward-looking
functions (1) shape what follows in the conversation, such as asking questions, giving
instructions, making suggestions, or statements. On the other hand, backward-looking
functions (2) relate to how an utterance responds to what came before, like answering
a question, showing agreement, or acknowledging understanding. The information level
(3) categorises utterances based on whether they involve performing tasks, managing
task-related planning or coordination, or handling dialogue management (e.g., greetings,
repairs, delays). Lastly, the communicative status (4), identifies whether an utterance
is complete, incomplete, abandoned, or unclear (Allen and Core, 1997; Tenbrink et al.,
2013).

The final coding scheme considered here regard the speech acts which are differentiated
in Searle (2002) taxonomy of five types of illocutionary acts, which a speaker can choose
from. These are assertives, directives, commissives, expressives, and declarations. In
more detail, explanations, statements, and assertions are part of the first type, namely
assertives in which the speaker commits, in different degrees, to the truthfulness of the
uttered statement. They convey information about the state of affairs. Directives aim to
instruct the interaction partners on what they should do (e.g. order, comands, requests)
and commissives; on the other hand, the interaction partner themselves commits to a
certain action (e.g. wows, pledges, contracts). In expessives as the name already reveals,
the interaction partner expresses their emotional state and and their point of view like
apologising or congratulating. The last act are declarations which bring about a change of
affairs, such as declaring war or marriage (Searle, 2002). Searle (2002) claims that those
speech acts capture all aspects that we can use language for.

In the next section, the different coding schemes of verbal behaviour are contrasted
with our speaker moves. Comparing to what we have defined as speaker moves, the
dialogue acts by Carletta et al. (1997) are on a higher linguistic level because they do
not combine cognition with the interaction in such detail. They cluster the different sets
of moves together and form subordinate categories (games) in regard to how those fulfil
specific aims. Moreover, as stated, an explanation is one of the initiation moves and is
not further analysed in the dialogue act scheme. In contrast, we take a more detailed
look at how the explanation takes place. Compared to the DAMSL scheme by Allen
and Core (1997), our speaker moves are more fine-grained. They do not only focus on
the information level whether the task, in our case the game, is addressed, but via the
detailed node scheme, we can also capture what is being said exactly when. Therefore, the
utterances are seen in context with the previous utterances. Therefore, this categorisation
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is on a broader level than the speaker moves as they do not focus on the semantic content
(nodes), but rather the form of the utterances. As in the HCRC coding scheme (Carletta
et al., 1997), the category of explanations is not further differentiated in the taxonomy.

These coding schemes constitute different approaches to coding utterances. The HCRC
(Carletta et al., 1997) differentiates between conversational move, game, and transactions.
In contrast, the Dialogue Act Markup in Several Layers (DAMSL) coding scheme (Allen
and Core, 1997) differentiates on forward- or back-looking function, information level, and
communicative status. Searle (2002) taxonomy of speech acts concentrates on assertives,
directives, commissives, expressives, and declarations. These approaches rather depict
how those utterances are formulated and how the interaction partners position themselves
towards what was being said. In contrast, the examination of speaker moves, as we analyse
them, combines a thorough semantic analysis with an in depth analysis of the explanation
strategies.

3.3 Substantive Moves

In the following, the analysis of substantiveness is added to the examination of speaker
moves. In general, the substantiveness refers to the quality of the speaker move in the
sense to what extent it contributes to the semantic content of the domain. According
to tutoring literature (Chi et al., 2001, 2008), the explainee’s speaker moves can be fur-
ther differentiated into substantive and non-substantive moves. On the one hand, a move
is substantive if it directly links to the topic under discussion and forms a meaningful
contribution to an ongoing activity, e.g. problem solving or response to tutors’ (in our
case explainers) explanation. Examples of substantive moves are reading sentences aloud,
giving unprompted self-explanations, asking questions, answering questions, responding
to scaffolding prompt by tutor, and reflecting (comprehension monitoring) (Chi et al.,
2008). On the other hand, a move is non-substantive when the information was pre-
viously mentioned in the same way or it is topic non-related. Examples are continuer,
repetitions, agreement, and off-task remarks by tutee (in our case explainee) (Chi et al.,
2001). Therefore, one first has to examine the explanation nodes and the speaker moves
of the utterances. Subsequently, jointly considering the information enables the substan-
tiveness analysis.

For example, in an explanation the explainee says “Similar to Nine men’s morris”
this is a substantive move because the game comparison is mentioned for the first time by
the explainee, in form of the move providing information. A substantive question can be
“How big is the board?” as it addresses relevant game content (later referred to as factual
questions).

In order to compare the quantity of substantive moves across subjects in explanations,
Fisher and Rohlfing (2025) developed a substantiveness score. This encompasses the total
frequency of substantive moves by the explainee in an explanation. The total frequency
is used because we argue that each substantive move has an effect on the explainer.

Overall, the examination of the substantiveness of the explainees’ moves allowed us to
investigate the impact of substantive moves on the number of nodes being addressed and
also how they affect the verbal behaviour of the explainee in the sense of how many nodes
they address and how diverse their verbal behaviour is, e.g. how many different speaker
moves they utter (for more details see 4.3).

The previous chapter has discussed some methodological challenges regarding the cod-
ing of nodes, speaker moves, and substantiveness. Combining these different units of
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analysis is an advantage for the investigation of the verbal behaviour of the interaction
partners as it enables a more fine-grained analysis, which in turn captures the adaptivity
of interaction partners. Through the detailed examination of the verbal behaviour, the
substantiveness of the contributions by the explainee and their driving impact on the
explanation can be investigated. Within the method the innovation lies within 1) the
semantic node coding scheme, which is based on the verbal behaviour of both interaction
partners, 2) resolving the role-specific explainer and explainee moves, and 3) quantifying
the quality of the speaker moves by the explainee in a substantiveness score.
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4 Research Questions and Hypothe-
ses

In the following, the different papers of this dissertation will be briefly summarised and
put in relation to one another. This includes their research questions and hypotheses,
methods, main results, and their overall contribution towards addressing the involvement
by the explainee in explanations. This creates a multilayered analysis of the linguistic
aspects of the explainee’s verbal behaviour.

In order to accommodate a range of explanatory settings and to investigate differences
between various types of explanation, multiple explanation types were considered in the
different papers. The subsequent sections will examine three specific types of explanations:
patient-doctor consultations, word learning, and game explanations. Notably, the latter
category of game explanations will receive more extensive examination.

The following papers display various methods to shed light upon different aspects of
the involvement by explainees. Empirical studies and subsequent discourse analyses of the
recorded speech in ELAN (Wittenburg et al., 2006) formed the basis for the investigation.
The analyses considered either the explainees’ concrete verbal behaviour, ranging from
different question types (see 4.1) to a broader range of speaker moves (see 4.3), the
semantics (see 4.2) or the structural organisation of an explanation (see 4.4).

4.1 Explain with rather than explain to: How ex-
plainees shape their own learning (Fisher et al.,
2024) published in Interaction Studies

In the article, we aimed to explore the explainees’ different types of questions (Tare et al.,
2011) in an explanation from a co-constructive standpoint (Rohlfing et al., 2021). Ex-
planations as already noted are part of task-oriented dialogues, which are joint activities
(Tenbrink et al., 2013) in which the interaction partners aim to come to a shared under-
standing (Clark, 1996; Quasthoff et al., 2017). One means to gain more information is
question asking, and adults adapt their questions to be most effective (Ruggeri and Lom-
brozo, 2015). On an interactive level, when an interaction partner asks a question, the
other is expected to answer. This is the case because a question belongs to the adjacency
pair question and answer. If a question is posed, an answer is expected (Bieswanger and
Becker, 2017).

In this paper, the involvement of explainees and how they actively guide the expla-
nation process was captured by their question-asking. Afterwards, we examined in how
far their type and number of questions relates to their learning. The participants in the
presented study were 40 native English-speaking students (mean age 25 years) observed
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in dyadic explanation dialogues, i.e. 20 dyads were considered (21 women and 19 men).
These dialogues are part of the ECOLANG Corpus (Gu et al., 2025). Each explanation
included 24 stimuli objects (12 unknown, 12 known), which were chosen out of 36 objects
in total. These objects were divided into four categories: tools, musical instruments, food,
and animals. The study included three different stages. In the online training session, the
explainer learnt about 12 unknown objects with video material prior to the dyadic inter-
action. Subsequently, in the explanation phase, the explainer provided a familiar partner
(explainee) with information about the objects. The objects were presented in two con-
ditions: present and absent. In advance, the explainee was informed about the upcoming
recall test. Finally, during the recall task, the explainees’ ability to label the unknown
objects was assessed through a forced-choice test, where they had to determine whether a
given picture and its accompanying label corresponded. Each correct choice was coded as
1, each incorrect choice as 0. The occurrence and type of the explainees’ questions in the
explanation session were explored and related to the explainees’ subsequent recall score.
The questions were categorised into six distinct groups and coded using ELAN (Witten-
burg et al., 2006). The categories are mainly based on the ones presented in exhibition
child-caregiver interactions (Tare et al., 2011) with some adjustments of the labelling and
procedure questions. The number of different questions was correlated with the average
recall task scores. We found that all explainees asked questions about the unknown ob-
jects. On average, explainees asked 29 questions (SD = 15.9, range 9-73). In the absent
and present condition, factual and labelling questions were the most common question
types. More function related questions were prompted in the object-present condition (M
= 2.95, SD = 3.5) compared to the absent condition (M = 1.05, SD = 1.2). The other
question types did not significantly differ between conditions. Concerning the results of
the recall task, the explainees’ individual performance in this task was calculated as the
mean of their correct choices. The average score obtained was .8 (SD = .14), meaning
that 80 percent of the labels were correctly identified. Only the question type of labelling
in the present condition correlated positively with the recall score.

On a methodological level, we were able to apply and adapt a coding scheme developed
for tutoring settings (Tare et al., 2011) to the context of explanations. This enabled a
more fine-grained analysis of different question types by the explainee compared to (Chi
et al., 2001, 2008), which in turn provided deeper insights into their verbal behaviour.

Therefore, the article provides first insights into the verbal involvement by the ex-
plainee in explanations by focussing on their question-asking behaviour. This constitutes
a typical means to retrieve information (Ruggeri and Lombrozo, 2015) in an interaction
and showcases how explainees can shape their own learning by involving themselves in
the explanation.

We found that the explainees asked different types of questions, especially about the
object’s label and facts. The labelling questions were linked to better recall. In general,
the presence of an object does not seem to trigger a better or different involvement of
the explainee, except for function questions, which were asked more when objects were
present. This indicates that the physical presence of the objects made their function-
related properties more noticeable. To provide relevant and adaptive explanations, it
is crucial to involve the explainee and to base the explanations on the users’ questions.
Therefore, the results contribute to the design of XAI, by suggesting that when explaining
a system’s functions, the presence of an object or referent might be helpful.

Overall, the task success in form of the recall task was related to the types and
number of questions by the explainee. Thus, the empirical results that both interaction
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partners jointly co-construct the relevant information in the explanation support the co-
constructive framework (Rohlfing et al., 2021). The results highlight the importance of
actively involving the explainee in the explanation process, as they steer the interaction
with their different questions.

4.2 Exploring the Semantic Dialogue Patterns of Ex-
planations — a Case Study of Game Explanations
(Fisher et al., 2023) published at SemDial in Pro-
ceedings of the 27th Workshop on the Semantics
and Pragmatics of Dialogue

Not only is the question-asking behaviour of the explainee important, but also what they
address semantically in an explanation. In the paper, we investigated several research
questions related to the semantic patterns in explanations. A semantic pattern can be
formed by the occurrence of different nodes in a particular order. Firstly, we expected
sequential patterns comparable to the phases in direction giving (Psathas and Martin,
1976). To put it into other words, we expected the nodes to appear in a chronological
order and, thereby, forming sequential patterns. Secondly, we expected the explainee to
be an active participant (Rohlfing et al., 2021; Fisher et al., 2022), having the opportunity
to introduce explanation nodes on their own. Thirdly, we expected the explanations to
be co-constructive (Rohlfing et al., 2021; Clark and Schaefer, 1989).

The study included a subset of 51 dyadic game explanations of the game Quarto with
a total of 102 participants. Of those, 60 were female, 38 male, and three diverse, with
a mean age of 23. 96 participants were native German speakers and five were second
language speakers. Lastly, 94 of them were students and seven had other occupations®.
The explanations lasted on average 05:01 minutes. The semantic dialogue patterns were
investigated using the annotation program ELAN (Wittenburg et al., 2006). In the node
scheme development, we applied a data-driven adaptation from scientific explanations.
Iteratively, the explanation nodes were added. This means that in the process, first
the more general blocknodes (e.g. Figures) and then the more detailed subnodes (e.g.
Height, Form, Structure) were established. We adjusted the level of detail to the topical
occurrences in the data. Consequently, at the end of this process, it required the reanalysis
of the data with the final version of the node coding scheme. For more details on nodes,
see 3.1.

In the next section, the results regarding the order and sequentiality of the node are
presented. The blocks Game and Quarto were rather mentioned at the beginning. Board
and Figures were discussed subsequently, followed by the block Goal and Turns. The
explanation typically ended with the blocks Tips and Features of the game. Players and
Comparisons to other games occurred throughout the entire explanation. A cluster of cer-
tain blocks, explanation nodes connected to certain topics, such as Figure or Goal, tended
to be explained closely together at about the same place in the explanation. Blocks such
as Players or Turns were spread throughout the interaction. One reason might be that
the node for Turns was mentioned several times and as a result the semantic connection
to several other blocks is very strong. Another possibility is that the order of the blocks

1One data point each is missing due to technical problems.
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differed in each dialogue, and consequently no strict clusters could be identified. We
hypothesised that explanations, similarly to scientific explanations, also have sequential
patterns. In scientific explanations, the nodes are ordered in a hierarchical and sequential
manner (Chi et al., 2008; Miyake, 1986). In direction-giving certain sequential patterns
occurred, which are phases that include specific information (Psathas and Martin, 1976).
Game explanations are also sequential interactions, but the patterns are not as restrictive
as in scientific explanations. Therefore, our hypothesis could only be partly verified for
some explanation blocks, but not for all of them.

We also hypothesised the explainee to be actively involved in the co-construction of
explanations. Our findings provide support, as we found that the explainee is active
by demanding a more detailed explanation or pointing out knowledge gaps. While the
explainer mentioned 49% on average (SD = 8.0) of the explanation nodes in their ex-
planation, the explainee also addressed 20% of the explanation nodes on average (SD =
11). This results in a high variance in the explainee’s verbal contributions. In particular,
the explainees in Study 1 initiated 4.2 new nodes on average (min. 0, max. 10, SD =
2.6). This means that the explainee is the one addressing a node for the first time in
an explanation, for example, by asking a question. In total, the explainees introduced
212 explanation nodes in the whole sample. 81% of these initiations were taken up by
the explainer. This was done most often directly, 152 times, constituting 72%, indirectly
only 19 times (9%) and without any uptake 41 times (19%). This shows that the ex-
plainee contributes meaningfully and actively to the content of the explanations, jointly
constructing them, and our hypothesis was confirmed.

Evidence for the assumption that interaction partners are co-constructive is provided
by the finding that the sequentiality and order of the nodes could not be clearly shown.
Thereby, the content of an explanation depends on the interaction partners, and is there-
fore unique. This supports the assumption of the content of an interaction being a moving
target (Rohlfing et al., 2021; Carletta et al., 1997; Klein, 2009), which in turn highlights
the co-construction of explanations. Thus, our third hypothesis, expecting the explana-
tions to be co-constructive, was also confirmed.

The establishment of the node scheme facilitated a nuanced semantic analysis of expla-
nations. In more detail, the node coverage allowed for a precise mapping of the concrete
verbal involvement of the explainee, the variety of nodes they addressed. Crucially, the
scheme also enabled the assessment of the node uptake by the explainer of newly addressed
nodes by the explainee. Consequently, it could be observed that the explainees actively
take part in the explanation by addressing already mentioned nodes by the explainers or
by addressing new nodes which the explainers take up. Thereby, both interaction partners
co-construct the content of the explanation.

As such, the node scheme functions not merely as a descriptive tool, but as an an-
alytical framework that elucidates: (1) the constellation of nodes covered during the
interaction, (2) the temporal sequence of their emergence within the interaction history,
and (3) the attribution of contributions to specific interaction partners.
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4.3 Adaptive explanations: the role of explainees’
substantive moves (Fisher and Rohlfing, 2025)
submitted journal article in Text & Talk

As the involvement of the explainee could be evidenced in the previous paper, in the
following their concrete verbal behaviour, speaker moves, was examined more closely.
Little is known about in how far explainees are involved in an explanation. How do their
substantive moves drive the uncovering of topics and influence the verbal behaviour of
the explainer (Buhl et al., 2024)7

Thus, we intended to address the research gap concerning how the explainee, through
their speaker moves and more specifically by their substantive input, plays an important
role in shaping the explanation and contributes to its quality, which is defined as covered
nodes. This contributes to exploring how the interactive adaptivity takes place. We
explored whether the interaction partners adapt to one another and, thereby, jointly
co-construct the explanation and its different elements. For this purpose, their types
of speaker moves and coverage of semantic content were examined. We proposed that
substantive moves of the explainee lead to more semantic content and adaptivity than
non-substantive moves. Thus, the explanations gain a higher explanation quality, which is
also mirrored in the verbal behaviour by the explainer in their diversity of moves and their
nodes. In the analysis, we attempted to capture the interactive adaptivity of interaction
partners, meaning which effect the speaker moves of the explainee have on the explainer.
The verbal behaviour of interaction partners can be described by the total frequency of
speaker moves, by the differentiation into the different types of moves, or by the range of
different moves they use in an explanation. We operationalised adaptivity as the usage of
different speaker moves as it captures how many speaker moves the interaction partners
used to adapt towards their partner.

The ADEX game explanation corpus of Quarto includes video-recorded dyadic inter-
actions. In the paper, two studies of the corpus were taken into account, the first being a
semi-natural study and the second one being a control study. In the latter, Study 2, we
regulated the explainees’ behaviour to examine its impact on the explainer, investigat-
ing if the process of adaptation is impeded when one partner does not offer substantial
verbal feedback. The studies had multiple sessions that included multiple questionnaires
and assessment tools before and after the explanation phase. Before the explanation, the
explainers were asked to familiarise themselves with the game. The first study consisted
of 64 dyadic explanations, resulting in 128 participants. They had a mean age of 25 and
consisted of 123 L1 and 5 L2 German speakers. 72 participants were female, 42 male,
and 4 diverse. These interactions were audio and video recorded and lasted on average
5:30 minutes. In the second study, 41 game explanations were collected with 44 par-
ticipants. The participants had a mean age of 24 years. Of the 44 total participants,
41 were explainers, and were paired with three pre-trained explainees. 41 participants
were L1 German speakers, and three were L2 German speakers. 24 participants were
female, 19 male, and one participant was diverse. The explanations lasted on average
2:30 minutes. The three trained explainees each participated in several explanations. In
both studies, the explainers were instructed to explain the game in a manner that their
explainee could win it. In Study 1, the explainees were encouraged to actively take part
in the explanation, and in Study 2, they were instructed to only use neutral backchannels
and to not make substantive contributions. A backchannel was being described as neutral
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when they only included continuers and no demonstration of changes in the knowledge
construction, which would have been faked by the trained explainees because they knew
the game already.

The coding of the verbal behaviour was also done in ELAN (Wittenburg et al., 2006).
The analysis was carried out on multiple levels, namely: explanation nodes, speaker
moves, and substantiveness (in the case of the explainee). The nodes were investigated
with regard to their coverage and occurrence within the explanations for the speaker move
analysis. The latter focused on the frequency and the different types of speaker moves,
their diversity (different set of moves). The substantiveness analysis focused on the type of
involvement by the explainee, if it was meaningful (substantive) or not (non-substantive).

The next section will briefly summarise the results of both studies. When focussing
on the speaker moves by the explainee in Study 1, the most frequent moves (in order of
their frequency) were: factual questions, mentalising, paraphrasing partner, and additional
info. Notably, together these made up 84% of the substantive moves. Every explainee used
substantive moves in the explanation and contributed meaningfully to the interaction.

Moreover, the substantive speaker moves led to a higher node coverage compared to
non-substantive moves, meaning that more different types of nodes were addressed when
more substantive moves were used. This is in line with our hypothesis. Turning to the
results of the explainer, there was a significant positive correlation between move diversity
and node coverage, indicating that a greater variety of moves contributes to covering a
wider range of topics. This aligns with the observations made regarding the explainee.
Furthermore, the primary factor influencing the joint node coverage was the number of
speaker moves made by the explainer. This indicates that the more moves are used, the
more nodes are being addressed.

In Study 2 the less engaged explainee led to significantly fewer jointly used speaker
moves (the number of moves both interaction partners use), a lower joint node coverage
(the number of nodes both interaction partners cover), and also a smaller move diversity.
For the explainer alone, this was also the case, regarding their speaker moves (frequency
and diversity) and covered nodes. These results taken together support the claim that
the substantive involvement of the explainee is crucial in an explanation.

A special focus can be drawn towards the comparison of the node coverage in Study
1 and Study 2. Firstly, although the explainees only contributed to about 20.77% of
the content in the explanations, their input has a significant impact on the explainer’s
presentation of various topics, suggesting that their role is more important than their
relatively small contribution might suggest. In the second study, according to the design,
the explainee barely covered any topics. With regard to the explainer, the study found
that the explainer’s coverage of explanation nodes decreased significantly from 48.69%
to 36.97% when the explainee’s verbal behaviour was controlled. This suggests that the
explainer’s ability to cover relevant topics was negatively impacted by the explainee’s
limited input. Furthermore, the joint node coverage, which measures the overall compre-
hensiveness of the explanation, also decreased significantly. These results indicate that
the explainee plays a crucial role in shaping the explanation and that their involvement
can lead to more comprehensive and detailed explanations. Overall, the study highlights
the importance of the explainee’s role for comprehensive explanations.

Regarding the implications and connections to the other papers in this work, we
were able to combine the explanation nodes with the speaker move analysis and their
substantiveness. Thus, the explanation node scheme serves as a tool to enable a thorough
semantic analysis and lays the basis for determining the speaker moves which are used by
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the interaction partners. For example, the speaker moves providing additional information
and repeating can only be differentiated when we can compare the utterances and their
semantic content. If the information on a subnode is given for the first time, but there
was already some information provided on the block, the move is additional information.
If the information was already given and only a part is repeated in the same manner then
in that case it is a repeat. Therefore, the nodes and speaker moves are tightly intertwined
allowing for fine-grained differences between utterances and their explanation strategies
to be examined. Additionally, we applied the explanation nodes to a larger data set of
the ADEX corpus from 51 to 105 explanations. This included the entire first study and
Study 2 consisting of 41 explanations. Therefore, we were able to apply the fine-grained
analysis to a larger data set, proving the appropriate level of detail of our coding scheme.
Regarding the analysis of the verbal behaviour of the interaction partners, we enriched
the speaker move analysis including different question types and going beyond those.
Thereby, we advanced a detailed speaker move analysis. To describe the full picture of
the verbal behaviour of the interaction partners, a coding scheme for the speaker moves
was developed in a bottom-up and iterative manner (see 3.2 for more information). The
most frequent move by the explainee in Study 1 was factual questions. This highlights
that they are a common verbal means for the explainee to be involved in the explanation.
These results support the approach proposed in Fisher et al. (2024) suggesting that a
prototypical involvement of the explainee consists of asking questions. By advancing
our coding scheme and adding several moves, we were also able to gain an even more
fine-grained picture and examine the verbal behaviour of both interaction partners.

4.4 Exploring Monological and Dialogical
Phases in Naturally Occurring Explanations (F'i-
sher et al., 2022) in KI-Kiinstliche Intelligenz

To provide evidence for the active involvement of explainees in the explanation process, the
following paper will be presented. It displays the role of monological and dialogical phases
in explanatory processes and how the explainer and explainee negotiate the interaction
dynamics in naturally occurring explanations. The explanandum of these consultations
are the individual operations or treatments for the patients. This is a sensitive topic for
the patient and legal guardians because it affects the health of the patient.

In this paper, we addressed the research questions of how the explainee is involved in
an everyday explanation and how an explanation is structured. We argued in favour of
two phases (more monological and more dialogical phase) in explanations. To investigate
this, we audio- and videotaped eleven interactions between patient and physician taking
place at a clinic for paediatric surgery in Germany. Therefore, we were able to collect
naturally occurring explanations in a hospital setting. In total, eight doctors, ten pa-
tients, and 13 legal guardians took part in the study. The consultations lasted on average
9:30 minutes. In the presented study, we used conversation analysis (Selting and Kern,
2020) to code the phases into rather monological or dialogical phases based on the speech
of the interaction partners (for more details see 2.6). In addition, the conversational
jobs were examined in the paper. Our analysis showed that alternating monological and
dialogical phases are central to the structure of naturally occurring explanations. We
observed the following patterns in the initiation of phases: on the one hand, explainers
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tended to initiate monological phases more frequently than explainees. On the other hand,
explainees tended to initiate dialogical phases more frequently. These results align with
scientific and educational explanation patterns that consist of an initial monological phase
in which the explainer provides information followed by a dialogical interactive phase in
which both interaction partners actively participate (Kobayashi, 2022). Additionally, the
conversational jobs occurred in both the monological and dialogical phases which implies
that information given in the monological phase needs to be repeated in the dialogical
phase to enable the explainee to connect it with their knowledge. This provides insights
for the co-construction of explanations because both phases are necessary in explanatory
sequences. With respect to the distribution of the phases, explanations appeared to pre-
dominantly include monological phases, on average 73.4 %. Dialogic phases occurred on
average 26.6 % of the time and rather tended to be located towards the end of the ex-
planations. The different phases in an explanation highlight the significance of explainees
in the explanation process because they are mostly responsible for the dialogical phases.
The most important implication for XAI is that the involvement of the explainee in an
explanation needs to be possible throughout the interaction, especially more towards the
end because explanations start with a monological phase followed by alternating dialogical
and monological phases.

Therefore, it indicates that the explainees are actively involved in explanations through
their phases and jobs. Describing the explanations and the explainee’s involvement
through the phases is done on a rather broad level, focussing on the overall structure
of the explanation rather than on its specific content. The aim is to show that explainees
are actively involved and may even initiate these phases, which we were able to do in this

paper.

4.5 Complementary Analyses

Beyond the results in the previously discussed papers, some complementary analyses and
their results concerning the explanation nodes and the speaker moves are presented in
the following chapter. This includes more fine-grained analyses of the involvement of the
explainee to examine more closely the adaptivity on a semantic and speaker move level.
These include on the one hand the interaction partners semantic coverage of topics and
how these topics are taken up by the explainee via their nodes and, on the other hand,
their frequency and diversity of speaker moves. For this purpose, three different game
explanation studies will be compared.

Regarding the results on the semantic level, the node initiations and which speaker
moves are used for this by the explainee are reported. This is an extension of the investiga-
tion conducted in Fisher et al. (2023), expanding the analysis from 51 to 64 explanations
and linking the speaker moves to the node initiation. In doing so, not only the frequency
of the node initiations is considered, but also how those are introduced. This provides
deeper insights into the interactive adaptivity by showcasing with which speaker move
the explainee concretely introduces information, which is taken up in the following, thus
steering the explanation content.

On average, explainees in Study 1 introduced 4.1 new nodes (SD = 2.5). In total,
explainees brought up 256 new explanation nodes, and the explainer built upon 83% of
these initiations. Most of the time, the explainer responded directly to the explainee’s
initiations (74%), while in some cases, the response was indirect (9% of the time), and
in 17% of the cases, the explainer did not take up the initiation. The results do not
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differ greatly from those reported in Fisher et al. (2023), showing that the subset already
provided a solid trend with respect to the node initiations. The uptake rate of the ex-
planation nodes by the explainer of the explainee-introduced explanation nodes indicates
that an explanation is a joint activity (Clark and Schaefer, 1989), in which both inter-
action partners are involved in the co-construction of the content (Rohlfing et al., 2021).
The explainees can actively steer the explanation content via their initiation which are
mostly taken up by the explainee. Thereby, this provides further information on how the
interactive adaptivity takes place. The explainee introduces a node and the explainer
takes it up.

In the following, the three moves that are most often used to initiate new nodes are
listed. All moves used for a new node initiation are substantive. The majority of new
nodes are addressed by asking factual questions that comprise 68% (173 occurrences)
of the initiations. Another move that is used for the initiations is providing additional
information, constituting 13% (34 occurrences) of the overall initiation moves. In the
third place is providing information with 8% (21 occurrences), here the explanation block
is mentioned for the first time.

The results show that the explainee frequently asks questions as a means to address
new topics or knowledge gaps. Thus, it becomes visible that this type of speaker move
plays an important role in explanations. That they in fact steer the interaction with this
move is highlighted by the high uptake rate of the explainer (Fisher et al., 2023). This
supports the special focus on question-asking in the previous section (4.1). Moreover,
the explainee not only elicits further information by question-asking, but also provides
information themselves. This highlights that the explainees also possess, to a certain
extent, game knowledge and contribute this to the explanation.

Investigating the node initiation closely thus shows that not only can the nodes be used
to differentiate the speaker moves, but also to examine who initiates new information. This
is important because it describes more deeply how explainees are involved in explanation
processes in human—human interactions.

In the next section, the node coverage, the speaker moves, and the move diversity
by the explainee in Study 3 will be reported and compared to the previously mentioned
studies, Study 1 and Study 2. This will be done in order to investigate the different
conditions of the studies and how they impacted the explainee involvement. Moreover,
the results of Study 2 and Study 3 display how well we were able to script and train an
explainee and their involvement, their speaker moves, in an explanation ourselves.

Before reporting the results of the explainee, the study design of Study 3 needs to be
briefly described. The study was designed to highlight the importance of active explainees
in comparison to Study 2 and to highlight that we were able to capture the verbal be-
haviour of explainees from Study 1, their substantive behaviour, and train explainees to
verbally behave repeatedly in that manner.

Study 3 included 43 dyadic game explanations with 47 participants with mostly Ger-
man L1 speakers of which 43 were explainers and 4 pre-trained explainees, mean age
23 years, 15 male and 32 female participants. The explanations lasted on average 7:44
minutes.

To play the role of an active and co-constructive explainee, student assistants were
trained to follow a script with speech instructions during the explanation. These instruc-
tions included predefined speaker moves, based on correlational results with cognitive
dimensions (Buhl et al., 2024), namely factual questions, summarising information, para-
phrasing, and giving an example, as well as neutral backchannels.

24



After having described Study 3, the next section continues by presenting the results
of Study 3 and comparing them to the other two studies.

On a semantic level, in Study 3 the explainees covered on average 22.1% of the nodes
(min. 7.2, max. 47.8, SD = 0.1). According to a one-way between-groups ANOVA
(F(2, 145)= 76.618, p < 0.001), followed by an independent t-test (¢(45.087) = 13.656,
p < 0.001, n* = 0.806) which we conducted considering 0.53 nodes (min. 0, max. 11.6, SD
= 1.8) from Study 2, this is a significant difference. Comparing the results of Study 3 with
Study 1 using the same statistical method (#(105) = .653, p = .515, n? = 0.004), in which
we considered the 20.8% (min. 2.9, max. 46.4, SD = 10.9) node coverage from Study
1, there is no significant difference. Consequently, the node coverage of the explainee in
Study 1 (20.8%) and Study 3 (22.1%) were very similar.

Turning to the move frequency of the explainees using the same statistical approach,
the same trend described for the nodes applies to the speaker moves. The explainees in
Study 3 had an average of 15.6 moves (min. 8 max. 32, SD = 5.7). A one-way ANOVA
between-groups (F(2, 145)= 76.618, p < 0.001) followed by an independent samples t-test
(t(45.4) = 16.494, p < 0.001, n* = 0.857) revealed that the average of 1 speaker move
(min. 0, max. 5, SD = 1.1) from Study 2 was significantly lower compared to Study 3.
In contrast, comparing Study 3 to Study 1 (£(99.206) = 1.137, p = .258, n* = 0,013),
which included 17.25 speaker moves (min. 3, max. 54, SD = 11.2) from Study 1, again
showed no significant difference. Thus, the move frequency in Study 1 and Study 3 was
very similar.

In more detail, the frequency of the most common speaker moves in Study 3 on average
were: factual questions 7.2, paraphrasing partner 1.7, and mentalising 1.5. This mirrors
the results from the most frequent explainee moves for Study 1, except for the order of
paraphrasing and mentalising (see 4.3). Mentalising is the second most frequently used
move in Study 1 and paraphrasing partner the second most frequent move in Study 3. The
results of Study 3 show that the explainees mostly made use of their moves in accordance
with their pre-trained speaker moves. The only exception was the move of mentalising
which was used slightly more often than summarising information on the fourth place
regarding their frequency.

Consequently, one could propose that the moves factual question, paraphrasing partner
and mentalising form a repertoire, core moves, that explainees use in game explanations
of Quarto. The repeated occurrence of those moves in both studies makes them appear
to form a pattern (set of speaker moves).

Finally, coming to the move diversity of the explainees in the different studies. As
noted earlier, this refers to the number of different moves which were being used in the
explanations by the explainees. In Study 3, the explainees used on average 5.3 different
moves (min. 5, max. 9. SD= 1,58). Performing a one-way, between-groups ANOVA
followed by an independent samples t-test (¢(75.916) = 15.416, p < 0.001, n* = 0.758)
revealed that the move diversity of 0.8 on average (min. 0, max. 2, SD = 0.7) from Study
2 was significantly lower compared to Study 3. In contrast to this result, comparing Study
3 with Study 1 (¢ (104.259) = 1.788, p = .077, n* = 0.03), which included a move diversity
of 6 (min. 2, max. 12, SD = 2.6) from Study 1, no significant differences between the
studies were found.

Therefore, as there are no significant differences between Study 1 and Study 3, the
results show that we were able to very closely script the explainee’s verbal behaviour and
involvement in an explanation on a speaker move (frequency and diversity) and content
level (nodes). The empirical data can serve as training material for adaptive XAI. This
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allows XAI systems to model an explainer that adapts to an “average explainee” which
includes their verbal behaviour on a semantic and speaker move level. Thereby, it is
important to consider empirical results of human—human explanations as a starting point
for human—machine interactions in which the explainee is being considered more.

The differences between Study 1 and Study 2, as well as Study 3 and Study 2 highlight
the similarities of the two studies (Study 1 and Study 3). The similarities of the studies
regarding the verbal behaviour of the explainee can be accounted for by the speaker move
frequency and their move diversity. We cannot state whether the temporal placement of
the moves is the same. It is possible that the trained explainees in Study 3 get involved
later in the explanation because they are more patient since they know the game and that
the explainees in the semi-natural setting in Study 1 get involved earlier in the dialogue.

With regard to the most frequent explainee moves, some patterns were found which
can be useful for the modelling of explainee involvement in XAI.
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5 Synthesis and Overarching
Discussion

In the following section, an extended discussion of the synthesis and results of the four
main papers and the complementary analyses will be presented. The synthesis elaborates
how individual studies contribute to addressing the overarching research question of how
the explainee is involved in an explanation. To investigate this matter, we analysed the
verbal behaviour of the explainees on different levels: on a speaker move level, structural
level, and semantic level.

On the speaker move level, first considering only the question types, in the ECOLANG
dataset, we found that word learning is connected to labelling questions an explainee asks
(Fisher et al., 2024). Therefore, word learning relates to the number of questions asked
by the explainee. This supports the claim by Ruggeri and Lombrozo (2015) that the
questions are adapted to elicit specific information. Methodologically, we were able to
adapt the coding scheme of question types from the tutoring context (Tare et al., 2011)
to explanations and examine their effect on learning.

In the ADEX corpus, consisting of game explanations, we examined, on a semantic
level, how both interaction partners contribute to the explanation (Fisher et al., 2023).
Therefore, we developed an explanation node coding scheme which was based on our
data. This allowed for a detailed semantic analysis, in which we found that not only
the explainers initiate new topics but, the explainees as well. Consequently, we captured
which topics were addressed by whom. Our results show that both interaction partners
attempt to come to a common ground via their shared information (Clark and Schaefer,
1989). Furthermore, the content of the explanation and its temporal placement in form
of the sequentiality and order of the nodes was not evident. We expected the nodes to
occur in a certain order. This goes in line with the claim that the content is a “moving
target” in an interaction (Rohlfing et al., 2021; Carletta et al., 1997; Klein, 2009).

Extending the analysis of the speaker moves beyond questions, we proceeded to ex-
amine in how far they are substantive (Fisher and Rohlfing, 2025). In other words, how
do they contribute meaningfully to the explanation? To do so, we took tutoring as a
starting point, as it also deals with asymmetric interactions. From this, the concept of
substantiveness (Chi et al., 2008) was taken to differentiate more gradually between the
different types of involvement by the explainee. In this paper (Fisher and Rohlfing, 2025),
we could combine the methods of the first two papers (Fisher et al., 2024, 2023), coding
schemes of different questions and nodes, as they lay the basis for the thorough speaker
move analysis. Discussing these results in more detail, they reveal how the conversational
partners, explainer and explainee, contribute to the co-construction (Rohlfing et al., 2021)
of explanations through their verbal behaviour. Concretely, the speaker moves and their
different types, especially the substantive ones, play an important role in eliciting a higher
joint node coverage, number of joint speaker moves, and move diversity. The substan-
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tive moves heighten the number of covered nodes, thereby, the quality of the explanation
(Fisher and Rohlfing, 2025). Study 2, where the explainee was only involved by making
neutral backchannels and no substantive moves, showed that the explainer was influenced
by less active explainees. This led to a significant decrease in the frequency and variety
of the speaker moves. Thus, our results extend what was found for substantive moves in
tutoring settings (Chi et al., 2001, 2008) to explanations. The fact that those substan-
tive moves and their absence in Study 2 influenced the verbal behaviour of the explainer
demonstrates their adaptation towards the interaction partner. Thereby, for the first
time, it provides experimental evidence for the interactive adaptivity in explanations.

Focussing on the different types of phases within an explanation, the alternation of
monological and dialogical phases, provide further support that the explainee is involved
in an explanation (Fisher et al., 2022). The alternating monological and dialogical phases
display the co-construction (Rohlfing et al., 2021) of the explainer and the explainee,
which shapes the explanatory process. Additionally, the conversational jobs occurred in
both the monological and dialogical phases. This shows that the active involvement by the
explainees is crucial for the co-construction of the dialogue and not a single explanation
works without it.

Within the complementary analyses, the node uptake by the explainer of newly initi-
ated nodes by the explainee in Study 1 was also found when taking into account the whole
sample (N= 64) compared to the subset (N=>51) used in Fisher et al. (2023). The moves
used for the initiation are asking factual questions, providing additional information, and
providing information. This highlights that both interaction partners jointly take part
(Clark and Schaefer, 1989) in the co-construction of the explanation content (Rohlfing
et al., 2021). In Study 3, we scripted an explainee to use substantive speaker moves.
When comparing the explainees from Study 3 with those from Study 1, no significant
differences were observed in either the frequency or diversity of node usage or speaker
moves. Thereby, we were able in Study 3 to script an explainee similar to Study 1. These
findings provide an empirical foundation for modelling human explainees in Explainable
AT (XAI) systems. In order to have a system that adapts towards the explainee, it is
important to account for substantive contributions. Therefore, the feedback by the ex-
plainees need to be possible in the form of full utterances or sentences, which can be
analysed regarding their substantiveness. Additionally, the system needs to be dynamic
by allowing those contributions by the explainee throughout the explanation. Thus, em-
pirical data of human—human explanations can be used to model XAl systems that adapt
to an “average explainee” based on data.

The findings taken together indicate that the interaction partners adapt towards each
other. The node scheme provides a quantitative framework to investigate the content of
an explanation by analysing both when and by whom the nodes were addressed. This
supported the detailed analysis of the speaker moves and their substantiveness. Having
a substantiveness score provides a quantitive measure for the verbal involvement of the
explainee. On a rather structural level, the different phases in an explanation offered
further insights on the co-construction of explanations and the involvement of explainees.
Overall, we highlighted the impact of the verbal behaviour of the explainee on the ex-
plainer. Consequently, the explainer tailors the explanation to the explainee. Therefore,
we were able to prove our concept of interactive adaptivity because we were able to show
how the interaction partners verbally adapt towards each other on a speaker move level,
structural level, and semantic level. At the core of the interactive adaptivity, we see that
the verbal behaviour of the explainee has an effect on the explainer, and thus this is one
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way for the explainee to steer the interaction.

The results taken together lead to a more detailed understanding of the explainee’s
involvement in co-constructing explanations for the presented datasets. The following
points highlight how the different methodological developments allowed for such a de-
tailed examination. Firstly, the different types of questions extended the speaker move
analysis by Chi et al. (2001, 2004, 2008). Secondly, the node scheme established in an
iterative and data-driven way focused on the semantic content the interaction partners ad-
dressed jointly and not only the explainer alone, unlike other node schemes from tutoring
literature (Miyake, 1986; Chi et al., 2008). Thirdly, the speaker moves and their sub-
stantiveness were examined in different studies, demonstrating their impact. Moreover,
the speaker move analysis by Chi et al. (2001, 2004, 2008) has been extended by viewing
the individual speaker move categories as being available to both interaction partners.
Finally, on a structural level, the involvement of the explainee was shown in connection
to the accomplishment of certain conversational jobs.

While this dissertation provides valuable insights into the involvement of the explainee
in explanations, there are several limitations. One key limitation in the new word learning
study (Fisher et al., 2024) is that the explainees’ prior knowledge of the recall task may
have influenced their engagement and question-asking behaviour during the explanation,
potentially impacting the validity of our findings. The explainees possibly pay special
attention towards the labels of the objects and therefore ask more questions regarding
their label to make sure they understand it correctly.

Additionally, our analysis of the semantic content of an explanation was limited to the
explanation node level (Fisher et al., 2023), and we did not fully capture the complexity of
the interlocutors’ co-construction of meaning. One could have paid more attention towards
the lexical alignment of the interaction partners beyond the speaker moves repeating and
paraphrasing. Thereby, one could analyse all occurrences of lexical alignment and examine
when and on what words the interaction partners align. To investigate more closely when
interaction partners align lexically would provide further insights on where the adaptation
takes place in the explanation.

Moreover, the lack of sequential patterns in the explanation on the explanation node
level may be due to the size of the dataset or the nature of the explanations themselves.
Future studies should aim to collect larger datasets and develop more sophisticated ana-
lytical techniques to uncover the nuances of explanatory dialogue.

Furthermore, our analysis did not account for the potential cognitive changes that
may occur in the partner models of explainers as a result of the explainee’s substantive
contributions. Consequently, also the cognitive adaptivity could influence the number of
substantive contributions (Buhl et al., 2024). Drawing on the research by Buhl et al.
(2024) showing that certain speaker moves, such as factual questions, summarising, and
paraphrasing partner, lead to changes within the partner models, this matter should be
investigated in more detail. Future research should therefore explore the interplay between
partner models and substantive speaker moves, addressing questions such as: How are
the partner models connected to the verbal behaviour of the interaction partners?

Moreover, the papers presented here focus on specific everyday contexts, namely word
learning, game explanations, and medical consultations. This may limit the generalisabil-
ity of our results to other explanatory settings. The order and sequentiality known from
scientific explanations (Psathas and Martin, 1976) might also be found in other every-
day explanations. Additionally, their semantic analysis could reveal a hierarchical node
scheme with a fixed order (Chi et al., 2008; Miyake, 1986). Therefore, one might not be
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able to apply the results from everyday explanations to scientific explanations.

Finally, it is essential to acknowledge some methodological limitations. Though we
transcribed the backchannels provided by the explainees, we did not further analyse their
function. However, they might contribute to the explanation and provide further insight
into the way explanations unfold.

Despite these limitations, this dissertation provides a foundation for future research on
explanations and highlights the importance of considering the complex interplay between
the explainer, explainee, and explanation context.
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6 Conclusion and Outlook

In the following, the key aspects of the involvement of the explainee in explanations are
recapped. Subsequently, an outlook is provided with perspectives for future work.

The explanation nodes, the speaker moves and their substantiveness as well as the
phases (monological and dialogical) are central for the operationalisation of the involve-
ment by the explainee in explanations. Thus, we were able to demonstrate in how far
the verbal behaviour of the explainee influences the verbal behaviour of the explainer.
This provides answers to the general research question in discourse analysis of how the
verbal behaviour of an interaction partner relates to another (Ferreira, 2024). This dis-
sertation goes beyond the qualitative description of the involvement of the explainee, as
previously done in Conversation analysis (Quasthoff et al., 2017; Morek et al., 2017; Gosen
et al., 2025), by providing several quantitive measures for the explainee involvement in
explanations.

Not only does the verbal behaviour of the explainee affect their interaction partner, but
also their own learning. Through their questions, explainees can shape their own learning
by asking for the information they require in the explanation. Taking into account the
previously mentioned limitations of this work, in the future other forms of learning, other
than word learning, should be tested in relation to different question types (Fisher et al.,
2024) and other speaker moves, as they might also lead to learning. Thereby, the verbal
behaviour would be better linked to different learning outcomes. In this investigation, the
impact of the presence of the explanandum in explanations can also be examined. As it
influences the success of word learning (Fisher et al., 2024), it needs to be extended to
further learning assessments.

Additionally, the explanation nodes can also be of interest in relation to learning.
Future studies could relate the frequency and coverage of the explanation nodes to the
processes of understanding. Do the nodes need to be repeated several times or does a cer-
tain amount of coverage of nodes foster understanding? Also, the type of speaker move
might demonstrate a different state and form of understanding. There is a difference
whether one asks a question, paraphrases what has been previously said, or even provides
information. This is not captured when solely considering the nodes. Within these differ-
ent assessments on a verbal level, not only the speaker moves reveal understanding in form
of nodes that they address, but also the backchannels could signal understanding. There-
fore, backchannels should be included in future analyses. Consequently, understanding
measurements would be needed to supplement the analysis.

Moreover, to deepen the investigation of lexical alignment, one could take into account
all lexical alignments within the speech of the interaction partners. Thus going beyond the
speaker moves of repeat and paraphrase. This would add a further measure of adaptation in
form of lexical alignment. This can be connected to the measurement of shared lexicons by
(Dubuisson Duplessis et al., 2021) in human-human and human-agent interactions which
can be adjusted in the subsequent step for XAl It would offer a more detailed analysis of
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lexical alignment across the speech of both interaction partners. This might offer valuable
insights on which interaction partner aligns to whom and could be implemented in XAI
systems.

To better understand the speaker moves, future research is needed. A question that
remains open is: What effect does the temporal placement of speaker moves have? They
might have a different effect depending on the order in which they appear. Therefore, the
development of innovative methods to capture the sequentiality of moves is needed.

Several questions also remain unanswered in regard to the interplay of the different
concepts related to the involvement of the explainee, namely explanation nodes, speaker
moves, and phases. In how far do the number of covered nodes and the diversity and
frequency of moves depend on the phases in which they occur. To investigate this matter
more closely, the game explanations would need to be analysed according to their phases
and related to the other levels of analysis.

Moreover, though the nodes were used as a basis to identify the speaker moves in the
presented papers, it was not displayed which speaker moves are used to convey certain
nodes. If one were to do so, one could, for example, make a statement about which nodes
the explainees ask factual questions. In return, this would provide more detailed insights
into which and how information is retrieved. This analysis was already performed for
Study 1 in (Fisher and Terfloth, 2025), but could be extended to the other studies in
order to examine more thoroughly the interaction dynamics in the different studies.

Additionally, one could also investigate whether the density of information is higher
in monological phases than in dialogical phases. Do the dialogical phases serve as a repair
for knowledge gaps? Are there maybe aspects that are specific to a certain phase or are
there trends that certain moves rather occur in monological or dialogical phases? These
questions will be further examined in the AO1 project, Adaptive explanation generation, of
the TRR 318 “Constructing Explainability”. The next analyses we are currently working
on concern the phases in game explanations, which we have so far only investigated in
the medical domain. As previously mentioned, also the cognitive changes of interaction
partners might have an effect on the substantive contribution of explainees. To examine
this in the future, psychological data is needed, which is also one of the research aims of
the project AOL.

One of the main objectives of the project A0l is to develop adaptive XAI. Taken
together, our results suggest practical applications for improving explanatory processes,
and these can be applied to XAI. The results highlight the need in the development
of XAI to make the involvement of the explainee flexibly possible and as important as
the explainer’s. Understanding and capturing the involvement of explainees in human—
human interactions provides insights into how human-machine interactions should be
interactively designed so that the explainee becomes actively involved in the explanation
process. To increase their learning, they need to be able to be involved by introducing
new topics and making substantive moves.
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9 Appendix

The following appendix includes the coding scheme of speaker moves 3.2 and the original
papers in Chapter 4.
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Preliminary ADEX Coding Scheme for Speaker Moves 01.01.2024

Speaker Moves

Following the work by Chi [1] moves are defined as statements including a single idea
presented by a single speaker within one turn. In a data driven approach the speaker
moves are coded on three different levels. On the content level, on the rhetorical level
and on the discourse management level. Each move takes place on the content and
rhetorical level but not necessarily on the discourse management level. In the table,
the various moves are provided with definitions and examples. In order to better
classify the content of the moves, the conversation history (topics covered) is also
collected via the game nodes.

Speaker Move

Definition

Examples

Content level

providing info [2]

Introduction of topic at the start of each
explanation element. Game node is mentioned for
the first time. When a node is introduced for the
first time in a question by the EE, then the answer
to that question is considered as providing info.
The information is game specific.

EX: So you have sixteen pieces. (01)*
EX: Eh you have to put four pieces
with the same feature in a row. (50)
EX: There is eh a game surface that is
like square. (28)

providing personal Includes individual preferences and experiences of EE: Often Pictionary or Trivial
info [5] the explainer and explainee. Pursuit. (01)
providing gesture  Gesture transports the information without verbal  EE shows on the table the possible

supplementation.

formations of a row. (17)

summarising info

Previous information is summarised. At least two
nodes need to be addressed. It is still considered to
be a summary even if a new blocknode is
introduced, as long as the subnodes of this node
are familiar.

EE: Categories were light brown dark
brown with hole without hole tall and
small pieces (Nodes: 5.6.2., 5.6.1.,
551,552,531 &5.3.2.) (16)

additional info [2]

Reasoning of actions, numbers, definitions, names,
facts and contextualization. Node is already
mentioned. The subnode might be mentioned for
the first time within the explanation. Can also
include additional info on the subnode. When a
subnode is introduced for the first time in a
question by the EE, then the answer to that
question is considered as additional info.

EX: And ehm there are two shapes one
square and one round. (07)

EX: And they are round or eh square
the game pieces. (32)

EX: You can place it wherever you
want as long as that square is not
occupied yet. (45)

example [2]**

Providing an example. In games often game
situations are provided. Subnode has been
previously mentioned.

EX: You can for example count for
small pieces. (23)

mentalising Formulating a wish, goal or emotional EE: No it sounds like [ would be able
state. Can also include agreement or an update to do it now. (57)
within the knowledge state.
repeating [2] Information is repeated in the same manner as EE: Yes so a row of four.
repeating_self previously mentioned by the speaker themselves,  EX: exactly a row of four.
repeating_partner  their conversational partner or both. This also EE: A row of four. (09)

repeating both

includes utterances with a different word order as
long as the choice of words remains the same.

paraphrasing [2]
paraphrasing_self
paraphrasing_partner
paraphrasing_both

Information is put into different words than
previously mentioned by the speaker themselves,
their conversational partner or both. A paraphrase
has to be connected to a previous part of the
conversation. Answers to questions with familiar
nodes are also considered paraphrases.

EX: you do not have only two colors
EX: 50 it is not that you just need to
have four of the same color in a row
there are more categories.

EX: there a two different colors that is
one of the categories (02)




focus monitoring  The speaker repeats an aspect from the previous EX: That each have three attributes
[4] utterance of their speaking partner. The focus of either they are tall small they are
the explanations is drawn to it. round square or they have a hole in
the middle or they are just solid
EE: Solid that eh. (07)

Question Type

Content level

labeling [5] Target the name of an explanandum in an oral or  EE: And it is called Quarto? (22)
orthographic form.

factual [5] Seek information of a game node. Include general EE: So everybody has there are
demands for more information and examples. sixteen figures for both players? (49)

reassurance [4] Make sure the conversational partner is serious, a  EE: Yeah? (19)
sign of disbelief or surprise or auditory EE: Really? (51)
difficulties. EX: Really not? (01)

personal [5] Includes individual preferences and experiences of EE: I don’t know do you know Nine
the explainer and explainee. Men’s Morris? (16)

procedure [5] Is an off-topic remark on. Also includes EE: Am I allowed to ask you a
information on the pre-session of the explainer. question? (49)

comprehension how to continue with the dialogue EX: exactly eh do you have any

2 questions about that or did I explain it

clearly? (26)

* English translation of the German transcripts.

** according to literature tutor move, for us a speaker moves, can be used by both EX and EE
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Explain with, rather than explain to

How explainees shape their own learning
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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 Al
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

https://doi.org/10.1075/is.23019 fis
Interaction Studies 25:2 (2024), pp. 244-255. ISSN 1572-0373 | E-ISSN 1572-0381
© 2024 John Benjamins Publishing Company



Explain with, rather than explain fo

245

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 XAl, 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
XAL

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 Corpus' (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

© 2024. John Benjamins Publishing Company
All rights reserved



Explain with, rather than explain fo

247

Tools Musical Food Animals
Instruments

ll " . e /ﬁ,’/
N ,.; \
Strigil Kalimba Axolotl

Chatelaine Xun Cherimoya

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.?

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 o. 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 What is that?
oral or orthographic form. How do you spell that?

What'’s it called okapi?

function Different functions of a music What does that do?
instrument, tool or body parts of an  And you eat it, like, with a spoon or
animal and what they do. How to eat  something?
a fruit.

factual Seek information of a profile or What's a gourd?
product description. Include general ~ Where do they live?
demands for more information and ~ When was it invented? And then?
examples.

reassurance Make sure the speaker is serious, a Really? Shells right? Is it?
sign of disbelief or surprise or
auditory difficulties.

procedure Is an off-topic remark on how to Can I try?
continue with the discussion. Also Did you watch videos?
includes information on the pre- Well they not told you?
session of the explainer.

personal Includes individual preferences and ~ Have you played it before?
experiences of the explainer and Did you know that yourself?
explainee.

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.

8 @ Present
@ Non-present

N

[o)}

(9]

w

Mean number of questions
N )

=y

Labelling Factual Function Reassurance Procedure  Personal

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.> 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 (r,=.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 <.0s, 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 XAlI, this might be of particu-
lar importance as XAl targets to explain the system’s function. Thus, XAl 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.
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Abstract

Contributing to the research on social design of
explainable Al, we studied 51 German dyadic
explanations to reveal how an explanation pro-
cess is unfolding and to what extend both, the
explainer (EX) and the explainee (EE) are con-
tributing to the content. In this paper, we ex-
ploratively examine semantic dialogue patterns
of semi-naturally and spontaneously occurring
explanations of the game Quarto, which are —
compared to an expert explanation — less re-
strictive. We apply the notion of explanation
nodes to identify explanation blocks as well as
their order that constitute the internal structure
of these explanations. In particular, we analyse
which information is covered by an explana-
tion dialogue in terms of both, coverage and
frequency. Our results reveal the engagement
of both interlocutors and provide a basis for
the study of adaptivity in explanations and its
realisation in dialogue systems.

1 Introduction

Explanations provide an interesting case for the
study of how semantic structure is built up during
a dialogue: As explanations have the goal to result
in understanding, it is reasonable to assume that
both partners need to contribute to the structure
(Rohlfing et al., 2021). However, little is known
about how this joint co-construction unfolds. At
the same time, there is a growing need for under-
standing how explanations succeed. In the last
years, Explainable Al (XAlI) is driven by the Gen-
eral Data Protection Regulation (GDPR) (Carey,
2018) and the right to have an algorithm explained.
This is particularly the case for "blackbox" ma-
chine learning algorithms. While many approaches
to how to make the blackboxes inspectable exist,
the process of explaining, i.e., the way of how to

Amelie S. Robrecht
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Bielefeld University
TRR 318 Constructing Explainability
arobrecht@techfak.de

Katharina J. Rohlfing
Psycholinguistic
Paderborn University
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present the relevant content (the explanandum) and
how to ensure sufficient understanding of it, re-
ceives little attention (Anjomshoae et al., 2019).
The research area of XAl seems to be unbalanced,
prioritising what aspects and features to explain
instead of how to explain (Baniecki et al., 2023).
Thus, empirically-driven studies are demanded to
address the research gap from the perspective of a
more user-centred and social interaction (Madumal
et al., 2019). To create systems that are adaptive
and provide an explanation that addresses the users’
knowledge gap, it is crucial to explore how humans
achieve an adaptive process when interacting with
each other in explanatory dialogues.

In our investigation we address this gap by fo-
cusing on the co-constructive character of explana-
tions, subscribing to the view that explanation is a
social and co-constructive process (Rohlfing et al.,
2021; Miller, 2018). How this co-constructive pro-
cess is reflected in the dialogues can be addressed
by contrasting the distributions of semantic con-
tributions of the interlocutors. Thereby, we take
into account the influence the EE and EX can take
within a dyad. This allows both interaction part-
ners to shape the content of the discourse. Who is
planning and structuring and who is confirming the
explanation?

While there is a well established research fo-
cus on modelling the structures of direction-giving
(guiding a person to a specific place via verbal
instruction) by extracting different phases out of
human-human interactions (Psathas and Martin,
1976; Ewald, 2010), there is little done on sponta-
neous explanation dialogues. Due to this research
gap, this paper will describe the semantic dialogue
patterns of human-human everyday explanations
to point out reoccurring structures. By introduc-

Proceedings of the 27th Workshop on the Semantics and Pragmatics of Dialogue, August, 16—17, 2023,
Maribor.



ing an explanation node scheme, we also allow a
more fine-grained semantic analysis. To reach this
goal, we combine linguistic analyses with methods
from computer science to work towards an imple-
mentation of humans’ adaptive capabilities. The
linguistic analyses focus on the explanation struc-
ture by introducing an explanation node scheme
where each explanation node — which is the small-
est unit in the system (see Sec. 3.3) — captures a
semantic dialogue pattern which can be observed in
the interaction. We employ this explanation node
scheme to study the semantic dialogue structure
of explanations between two interlocutors engaged
in explaining a board game. The structures and
relations that are represented by the explanation
node scheme can be transferred to an ontology and,
e.g., serve as a knowledge base in an adaptive ex-
planation dialogue system.

Based on current research, we expect a game
explanation to be sequential and co-constructive.
(1) Concerning sequentiality, we expect sequen-
tial patterns comparable to the phases in direction-
giving introduced by Psathas and Martin (1976). In
addition, because the setting is eliciting everyday
explanations, (2) we expect the EE to be an ac-
tive participant (Rohlfing et al., 2021; Fisher et al.,
2022) having the opportunity to introduce expla-
nation nodes on their own. (3) Based on Rohlfing
et al. (2021) and Miller (2018), we further expect
the explanations to be co-constructive. For that,
we will investigate the EE’s contributions and how
they are addressed jointly. If the EE is the first to
mention an explanation node, we expect the EX to
take it up.

2 Background and Related Work

Much work on how information is established
during an interaction was characterised by Clark
(1996) as introduced by his theory of common
ground. Tt displays how conversational partners
agree on their shared information, during the course
of an interaction. Any type of discourse is a joined
activity in which the common ground between in-
terlocutors increases, and in which "sections and
subsections [are]n’t fixed beforehand, but [are] ne-
gotiated as [they go] along" (Clark, 1996, p.36).
This includes "the knowledge, beliefs, and suppo-
sitions they believe they share about the activity"
(Clark, 1996, p.38).

2.1 Structures of Explanations and Tutoring

Taking a broader perspective towards human ex-
planatory dialogue, each explanation involves two
conversational partners with an asymmetric knowl-
edge distribution: an EX, who is more knowledge-
able, and an EE, who is less knowledgeable. The
subject of the explanation is the so-called explanan-
dum which is constituted by different types of ex-
planans (Rohlfing et al., 2021). Looking at an
explanation as a process, it unfolds because the
EX and the EE work together on specifying what
information is needed for the EE to understand
(Klein, 2009) as well as what is or should be the
object of explaining (explanandum). Klein (2009)
claims that there are several types of explanations;
they relate to the How, the Why and the What.
Scientific explanations rather focus on the Why,
whereas everyday explanations reveal a variety in
their types. The subtype of everyday explanations
we are focusing on, are game explanations which
cover different aspects, such as rules, figures and
the game board. Kotthoff (2009) classifies game
explanations in more detail as procedural explana-
tions. This goes in line with the categorisation of
Klein’s (2009) definition of How explanations.

One can define an explanation process as a se-
quence of phases that contain explanation and ver-
ification blocks (El-Assady et al., 2019). How to
find the optimal order of these blocks and which
explanation strategy to choose depends on the level
of detail, the EE, and the desired amount of inter-
activity. In this paper, we investigate such expla-
nation blocks in human-human explanations and
study how to extract their internal structure from
explanation dialogues. An explanation involves
two processes, the cognitive process, which can
be described as the planning and construction of
the explanans, and the social process, which fo-
cuses on the interaction between the EX and the
EE (Miller, 2018). This paper will put the spotlight
on the explanation as a conversation, by focusing
on the content structure.

Similar to explanation, in the context of tutor-
ing, a knowledge asymmetry exists. However, the
addressee is supposed to learn, which is not neces-
sarily the case in explaining, where the focus is on
understanding or enabling (Rohlfing et al., 2021).
Research on tutoring (Chi et al., 2008; Miyake,
1986) has established mind maps, in which the dif-
ferent elements that are part of a topic are listed
and numbered in individual nodes, to account for
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the contents which were already discussed and un-
derstood in a conversation. These mind maps dif-
fer from what is known in linguistics as semantic
maps that sound similar. Haspelmath (2003) has
proposed the semantic map method that displays
the lexical relatedness of words. It uses graphs to
present relatedness of co-expressed meanings, con-
necting nodes by edges to describe which concepts
can be expressed by the same words. However,
it does not focus on the semantic relatedness of
the explanation elements and is thus little relevant
for the idea of the mind map. Explicitly in the
work by Chi et al. (2008) on scientific explanations,
the problem solving nodes were based on the ver-
bal explanations of the tutors when they explained
the steps alone. There, the individual nodes relate
to a problem solving step. Miyake (1986) simi-
larly listed the different elements in a hierarchical
fashion which belong to a problem regarding the
stitches of a sewing machine. For this purpose, the
framework was called "the function-mechanism hi-
erarchy". In this, the contents are differentiated
in two ways. They address the function — what is
taking place — and the mechanism — how it is per-
formed. They are in such a way connected that the
mechanism at a lower level is needed to describe
the function of the next higher level. Here, the
categorisation of the elements and its level of de-
tail is justified as being appropriate to examine the
ongoing process of understanding (Miyake, 1986).

2.2 Models in Computer Science and XAl

In contrast to the previously introduced node sys-
tem, using an ontology or a knowledge graph (KG)
to store information is a common method in dia-
logue systems (Axelsson and Skantze, 2023; Ro-
brecht and Kopp, 2023; Axelsson and Skantze,
2020; Ma et al., 2015; Lin et al., 2015). The KG
concept was first introduced by Minsky (1968),
who called them semantic networks. Today it is
used in approaches such as the semantic web (W3C,
2012) or Wikidata (Vrandeci¢ and Krotzsch, 2014).
The domain that is stored using a KG varies from
scientific publications or E-commerce to social
networks and geopolitical events (Kejriwal et al.,
2021). While most ontologies are defined by the
Resource Description Framework (RDF), other ap-
proaches or variations — such as Resource Descrip-
tion Framework Schema (RDFS) — are used. We
will focus on RDF, as popular languages, such
as the Ontology Writing Language (OWL) (W3C,

2012) derives from it. An RDF graph consists of a
set of triples, each consisting of a subject, an object
and the connection predicate. In other words: Two
entities (subject and object) are connected via a
relationship (predicate). Further information and
restrictions on designing an RDF ontology can be
found in Kejriwal et al. (2021). The subject, ob-
ject or predicate — the smallest unit in an ontology
— captures only one single entity or relationship.
Therefore, a node might be, but not necessarily
has to be, broken down into multiple triples, when
transforming an explanation node scheme into an
ontology.

In human robot interaction (HRI), the majority
of research aims to create Explainable Agency or
Goal-Driven XAl. As the agent explains behaviour
and decisions, the interaction becomes predictable
to the user (Anjomshoae et al., 2019). Next to pre-
dictability, understandability is a key goal when
thinking about explainable agency. Both can be
increased by improving the agents human-likeness.
By looking at the processuality of human-human
explanations, we aim to find patterns that can be
transferred to HRI settings at a later state. Cur-
rently, effects on communication and explanation
structure are usually measured using interaction
studies (Stange and Kopp, 2020, 2021). Subse-
quently, the explanation is adapted to the best con-
dition. There is research that uses a bottom-up
approach by analysing multiple explanation inter-
actions for their model (Madumal et al., 2019), but
none of the considered dialogue types, the model
is based on, are verbal everyday human-human
explanations. Nevertheless, in the final study the
agent performs an explanation on the board game
"ticket to ride", which can be considered an every-
day explanation in an agent-human setting. Most
of the current papers define the communication of
the explanation as their most important future work
project (Anjomshoae et al., 2019).

3 Method

3.1 Participants

A subset of 51 game explanation dyads with a total
of 102 participants from the ADEX (Adaptive Dia-
logical Explanations) corpus, which we collected
in the project AO1 Adaptive Explanation Genera-
tion in the TRR 318 Constructing Explainability',
was considered. In the recorded (video and audio)

"https://trr318.uni-paderborn.de/en/projects/
El
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P1: P2: P3:
Questionnaire Explanation 1 Video Recall 1

P4: Ps: Pé:
Explanation 2 Video Recall 2 Understanding
Instrument

Figure 1: Study design of ADEX corpus?

dyadic explanation dialogues 60 female, 38 male
and three diverse subjects took part (age range:
18-55 years). 96 participants were native German
speakers and five were second language speakers.
Lastly, 94 of them were students and seven had
other occupations 3. The study was conducted in
six phases (Fig. 1). Phase 1, 3, 5 and 6 were differ-
ent questionnaires, which included psychological
and understanding instruments. In Phase 2, the
participants took part in the explanation without
the game being present. Before the study, the EX
was asked to learn the game Quarto. Quarto is a
strategic board game that includes game figures
with four different characteristics. The goal for
each player is to place four figures in a row that
have one of those characteristics in common. They
were free to use any resources they liked for their
preparation. We provided them with some exem-
plary sources and the possibility to take a look at
the physical game before the study. After the first
phase, the EX was instructed to spontaneously ex-
plain the game in such a manner that the EE would
have the chance to win the game. The EE was told
to actively take part in the explanation. The partici-
pants had no time restrictions for the explanation
phase. Consequently, the explanations can be con-
sidered diverse because the subjects were free in
their preparation of the game and their speech. In
Phase 4, the dyads were instructed to play a cou-
ple of games of Quarto and to continue explaining.
This phase was excluded in the current analysis.

3.2 Linguistic Coding

To explore the semantic dialogue structure of the ex-
planations, we coded the speech according to their
content with the program ELAN (Wittenburg et al.,
2006)*. Therefore, we adapted the node scheme
from scientific explanations to game explanations

2©Paderborn University, Patrick Pollmeier

3One data point each is missing due to technical problems.

“Max Planck Institute for Psycholinguistics, The Language
Archive, Nijmegen, The Netherlands https://archive.mpi.
nl/tla/elan

of Quarto °. The speech is divided into moves by
the conversational partners. Following the work
of Chi et al. (2008) moves are defined as state-
ments including a single idea presented by a single
speaker within one turn. Thus, the explanation
nodes serve as a foundation for the speaker move
analysis. Backchannels (such as mh, yeah and
okay) are not considered in the analysis because
they do not function as separate turns that attempt
to take the conversational floor (Dideriksen et al.,
2019). For the reliability check, six explanations
(about 12% of the data) were coded concerning the
blocknodes by two researchers. Thereby, an un-
weighted Cohen’s kappa yielded an inter-coder reli-
ability that can be considered almost-perfect (Lan-
dis and Koch, 1977) (k=0.90). The majority of mis-
matches related to the count of the parent - when
one of their childnodes was discussed. Henceforth,
deviations between the two coders were smoothed
via post-hoc agreement. Based on this, the analysis
of the whole data set was adjusted.

3.3 Explanation Structures

In contrast to the hierarchical and sequential order
of scientific explanations, game explanations occur
in a more flexible manner. In our approach, the se-
mantic dialogue structure is captured in an explana-
tion node scheme. Each explanation node captures
specific semantic information. The explanation
nodes are connected via arrows, whose direction
represents an increase of detail. A parentnode is
an explanation node at an upper level, while the
next more detailed explanation node connected by
an arrow is referred to as a childnode. A group of
explanation nodes referring to the same semantic
category form an explanation block, the highest
node in a block is called blocknode. Together, the
explanation nodes form a map that can be revisited

>The preliminary ADEX Codingscheme for Explana-
tion Nodes can be found at https://go.upb.de/ADEX_
Explanation_Nodes.

Proceedings of the 27th Workshop on the Semantics and Pragmatics of Dialogue, August, 16—17, 2023,
Maribor.



3.1.2. layout 2, 03. 0.2.
4xd 2 strategic game online game

2.3. alternating

3.1.11.16 2.1. multiple
2.4. against each

other 0. parlour game

3.1.1. amount 3.1. boxes

3. board
32. square-
shaped

1. Quarto

4. Game

4.1 Connect 4 comparison

4.2. Tic-Tac-Toe 5.1. amount

4.4.Uno 5
Individuality
FENGY

5.3. height

5.1.2. 511 S
.12, L1 ultipk
muliple 1 S

5.2.2.

4 categories 5.3.1. tall

5.3.2. small

g O O ) )

\

)

I
=

-
]
]

6.2.1. for
yourself

63. drawing

6.2.2. figures cannot be
moved

6.1.2. distribution
of pieces.

5.6. colour

5.4. form 5.5, structure

6.1.1 for opponent

GO 5.5.1. hollow 5.5.2. solid 5.6.1. dark

Figure 2: Node scheme: Each block is represented by a specific colour. The colour coding is consistent within all

presented figures.

by the interlocutors (Fig. 2).° In contrast to (Chi
et al., 2008), in which the tutor’s explanation served
as the only source for the node system construction,
we instead used the explanation nodes in interac-
tion. First, the blocknodes were established and
in an iterative process the subnodes were added.
We adjusted the level of detail to the topical oc-
currences in the data. As one can see, the game
explanations cover ten blocknodes divided further
in several subnodes. Taken together, 69 explanation
nodes were identified.

The Quarto block only contains one node, its
name, all the other nodes are placed around this
central node. In the Parlour Game block, the game
is put into the broader game context. All informa-
tion related to the players, how many there are and
in which mode they play, are grouped in Players.
The third block captures the different character-
istics of the Board. A special block is the game
Comparison which contains the games that are fre-
quently compared to Quarto. Figures is the largest
block describing the characteristics of the game
pieces. In Turns, the required game turns are listed
and Formations names the possible formations of
the figures and their impact on the goal of the game.
Tactical tips are depicted in block 7ips and the final
block, Features, includes general features of the
game, such as duration and difficulty. The block
dependency is expressed through the colours, while
each node has its own reference number.

%In the empirically developed explanation node scheme
nodes were divided in subnodes if mentioned separately.

QuannL--‘..—" o A
o L——A ‘
Board ‘ —
Comparison ‘\“ A d
PR~ M\

Goal
04 06
Development of Explanation

Figure 3: Reference to blocks by EX in relation to the
time in all dialogues

4 Results

4.1 Order and Sequentiality

As previously introduced, we hypothesise the ex-
planation blocks occur in certain patterns. These
patterns will be described by focusing on the order
the explanation blocks and nodes are either intro-
duced or mentioned in. The order in which the
blocks are mentioned by the EX can be seen in
Figure 3.

It becomes apparent that the blocks Game and
Quarto — if mentioned at all — are discussed in
the very beginning of the explanation. The blocks
Board and Figures are discussed subsequently, fol-
lowed by the blocks Goal and Turns. The expla-

"The length of the interaction is normalised and the fre-
quency of appearance is normalised for each block indepen-
dently
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Figure 4: Introduction of the blocks by EX in relation
to the time in all dialogues

nation is typically closed by referring to 7ips and
Features of the game. The block Players is not
as explicitly connected to a specific part of the
explanation; it can be addressed in the very begin-
ning or at the end of the explanation or at both
times. Apart from the discussed blocks, there is
one block, the Game Comparison, that can be rel-
evant at each state of the interaction. This shows
how comparisons differ from the other blocks, as
a Game Comparison unites nodes by their func-
tion and not primarily by their semantic meaning.
Figure 4 displays the occurrence of a block being
mentioned by the EX for the first time. Especially
the blocks that are discussed in the beginning, such
as Parlour game, Quarto, Board and Figures, are
typically introduced in the beginning as well. The
moment the block Players is mentioned first, shows
a higher variance. Some explanations refer to the
block Players at an early stage, while others first
mention the block only in the second half of the
explanation. Blocks that are discussed in the sec-
ond half of the explanation, such as Turns, Goal,
Tips and Features, are nevertheless often already
introduced in the first half.

When distributing the explanation nodes sepa-
rately (App. A Fig. 6), it becomes clear, that expla-
nation nodes connected to certain blocks, such as
Figure or Goal, tend to be explained close together
at more or less the same place in the discourse,
while blocks such as Players or Turns are spread
over the whole interaction. This can be explained
by either the fact that they are mentioned several
times, as their semantic connection to other blocks
is very strong, or that the order of the blocks differs
in each dialogue. The explanation blocknode 2.0.
Players is not mentioned by any EX. A reason for

this might be that the EX prefers the other — more
detailed — explanation nodes of the block. Con-
sidering the individual explanation nodes, helps
to understand, why the block Game Comparison
is spread over the whole explanation. There are
explanation nodes in the comparison block, that
appear close to others due to their semantic relation
(e.g. 4.4. Uno and 6.4. Calling): Similar to Uno,
one also has to verbally indicate in the game that
one has won. In Example 1 the EE notices the up-
coming game comparison and brings in the name.
Thereby, they co-construct the explanation and the
EE displays their active participation.

EX: Ahund dann ja hat man das Spiel gewon-
nen also es ist nen bissel dieser Ausruf
kennt man ja so [von] genau von Uno
letzte Karte.

Uh, and then yes, you won the game, so
it’s a bit like this exclamation that you
know [from] exactly from Uno last card.”

EE: [Uno]

[Uno]*

“English translation of the German transcripts.

Other comparisons, such as 4.2. Tic-Tac-Toe or
4.1. Connect Four can be used to compare multiple
aspects of the game, as they have several semantic
relations to Quarto.

4.2 Coverage and Frequency

In the following, the coverage and frequency anal-
ysis of the explanation nodes will be presented®.
This includes answering the questions: (a) How
many explanation nodes are addressed in the ex-
planations and (b) How often is an explanation
node addressed in an explanation (and by whom)?
Turning to the coverage of the explanation nodes
by the conversational partners. On average, the
EX mentions 49% (min. 33% and max. 67%, SD
= 8.0) of the explanation nodes in their explana-
tions. In other words, about half of all explanation
nodes are covered by the EX in the explanations.
In contrast, the EE addresses on average 20% of
the explanation nodes (min. 4% and max. 48% ,
SD = 11.0). Therefore, the EE relates to the expla-
nation nodes less frequently and contributes less
to the overall map coverage. We will now take a
look at how the individual explanation nodes are
covered in coverage and frequency. There are ex-

8For the analysis ELAN Annotation Frequency and Cover-
age (Biermeier, 2023) was used.
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Figure 5: Explanation node coverage by EX (bottom bar) and EE (top bar) - each bar displays in how many of the
dialogues the explanation node is mentioned. It shows the proportionate occurrence of the explanation nodes in the

entire data set.

planation nodes in each block that are covered in al-
most every explanation, while others are discussed
rather sparsely. When looking at the frequency of
the explanation nodes (Fig. 5), it becomes clear
that neither the more general blocknode ° nor the
more specific childnodes have a higher frequency
of being mentioned. No explanation node specific
patterns can be found, but block specific tendencies
are observable. When describing the categories
of figures, in three of four cases the contrastive
characteristics are used more often (5.3.1. tall
- 5.3.2. small (94.12%) — 5.3. height (43.14%),
5.4.1. square -5.4.2. round (98.04%) — 5.4. form
(41.18%), 5.5.2. solid - 5.5.1. hollow (100%) — 5.5.
structure (9.8%), while in one case the category
is used slightly more often (5.6. colour (88.24%)
5.6.1. dark - 5.6.2. light (82.35%-84.31%). In
general, the more detailed contrasting information
is preferred. The comparison that is used in most
explanations is 4.1. Connect 4, which is mentioned
in 60.78% of the explanations, while 4.4. Uno is
only used as a comparison in 1.96%. The explana-
tion nodes that are mentioned in every explanation
by the EX (Fig. 5 EX-darker bar) are 5.5.1. hollow,
5.5.2. solid and 4 Figures. There is no explana-
tion node that is addressed in every explanation
by the EE. The explanation node with the highest
frequency is 7.1.1. 4 Figures (Fig. 5 EE-lighter
bar). The explanation nodes that are mentioned
in less than 10% of the explanations are: 2. Play-
ers (3.9%), 2.1. multiple (players) (7.84%), 4.4.
Uno (1.96%), 5.1.2. multiple (figures) (7.84%),
5.5. structure (9.8%), 6.4. calling (7.84%), 7.1.5.
square (1.96%) The option to arrange the figures
in a quadratic shape is an optional rule and is not

There is only one block where the blocknode has the
highest frequency (0. parlour game).

EE: Wie lange dauert das?
How long does it take >

EX: Ne Runde hochstens zehn Minuten.
One round, ten minutes at the most.®

“English translation of the German transcripts.

captured in every external explanation of the game.
As each participant was supposed to learn Quarto
in advance with a source of their choice, this might
be the reason for the low coverage. and 9.1.1. indi-
vidual (5.88%).

When looking at the frequency of an explanation
node in a dialogue, it is considered to be discussed
in depth, if it is mentioned more than five times by
either the EX or the EE. There are only three expla-
nations where no explanation nodes are discussed
in depth and each block has at least one explana-
tion node that is deeply discussed in either of the
dialogues. Especially the fact, that a line needs four
figures and that the figures are picked for the oppo-
nent are deeply discussed in more than half of the
explanations (Tab. 1). The other explanation nodes
that are deeply discussed occur in fewer explana-
tions. They occur in a range of six till eighteen
explanations. Overall, 221 times an explanation
node is discussed in depth. In 95.48% of these,
the EX is referring to the explanation node more
often, than the EE. In these cases, the EE is rather
passive. Nevertheless, there are explanations with
a highly active EE. On the one hand, the EE can
contribute nearly as many moves as the EX. On the
other hand, the EE can introduce new explanation
nodes (see example 2). Table 2 displays all expla-
nation nodes that were referred to in more depth
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#Dialogues Label Node

28 7.1.1. 4 Figures
28 6.1.1. For Opponent
18 6.2.1. For Self
16 5.5.1.  Hollow
12 7.2. Win

11 54.2. Round

11 5.6. Colour
10 54.1. Square

9 5.3.2. Small

8 531 Tall

8 552 Solid

7 5.6.2 Light

6 8.1. Tactic

Table 1: Number of explanations an explanation node is
discussed in depth (>5) by either of the interlocutors

D-Number Label Node EX EE
D16 5.2. Individuality 5 7
5.5.1.  Hollow 5 5
5.5.2.  Solid 5 11
D17 7.2. Win 3 5
8.1. Tactic 3 6
D23 4.1. Connect 4 2 6
8.1.1.  Blocking 2 5
D42 5.2. Individuality 3 7
D49 4.3, Chess 2 5
5.1.1. 16 5 5

Table 2: Dialogues in which explanation nodes are men-
tioned more frequently by the EE

by the EE than by the EX. Both, visualisations and
examples show, how much the explanations differ
from each other concerning their coverage and fre-
quency. Finally, in our analysis, we addressed the
question how explanations are co-constructed. For
this purpose, the explanation nodes by the EE were
analysed in detail to investigate which explanation
nodes were introduced by the EE and whether the
EX addressed these and when. In almost all of the
dyads (50/51), the EE introduced a new explana-
tion node. On average, the EEs initiated 4.2 new
explanation nodes in a conversation (min. 0 and
max. 10, SD = 2.6). Out of 212 explanation nodes
that were introduced by the EE in the whole data
set, the EX took up the explanation node directly
152 times (72%); 19 times (9%) they did not di-
rectly address the explanation node, but later on in
the conversation. In 41 cases (19%), the EX did
not take up the explanation node at all. Out of the
69 explanation nodes in total, the EEs introduced
48 (69%) throughout the different dyads. The re-
sults taken together show that an explanation is
a unique interaction and highly depends on both
conversational partners.

5 Discussion and Conclusion

In this paper, we introduced an explanation node
scheme as a tool to model and explore the seman-
tic dialogue structures of explanations. This tool
allowed us to investigate the contributions of both
dialogue partners to the domain knowledge. Con-
cerning our research question (1), we were able
to show that a game explanation is a sequential
interaction. Nevertheless the patterns are not as re-
strictive as in a scientific explanation. A reason for
this is likely to be the active participation of the EE,
which we addressed in research question (2). In
contrast to this, in an everyday explanation, the EE
can be more active by demanding a more detailed
explanation or pointing out knowledge gaps. In
more naturally occurring explanations Fisher et al.
(2022) also found a lot of variance in interaction
patterns.

Further and with respect to research question (2),
we expected the EE to be actively involved. We
found support for this in our data showing that in
each of the dyads in the corpus, up to 48% of the
explanation nodes were covered by the EE showing
also a high variance in the EEs’ verbal contribu-
tions (Fisher et al., 2022). For future work, we
hypothesise that the more active the EE is in the ex-
planation, the less predictable it is to the EX, who
has to adapt their explanation accordingly. This
might account for why the sequentiality of the ex-
planation nodes varies, even in our semi-natural
game explanations. For naturally occurring expla-
nations, we expect a higher variance in the con-
tribution of the EE. This highlights the need for
adaptive dialogue systems.

In research question (3), we set out to examine
the relationship between the explanation nodes in-
troduction by the EE and their uptake by the EX.
The findings regarding the explanation node ini-
troduction by the EE being uptaken by the EX
indicate that an explanation is a joined activity
(Clark and Schaefer, 1989) in which the conversa-
tional partners co-construct their content (Rohlfing
etal., 2021). To what extent the mentioned explana-
tion nodes correlate with the EX’s speaker moves,
should be investigated in the future to provide more
foundations for adaptive dialogue systems.

To conclude, based on first exploratory empir-
ical results, we were able to display the content
of explanations via explanation nodes. Thereby,
we highlighted the active involvement of the EE
by their explanation node introduction. The co-
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construction of explanations is demonstrated by
the take up of the explanation nodes by the EX.

The next steps in the linguistic analysis are: (1)
to connect the explanation nodes with the verbal be-
haviour (speaker moves) of the conversational part-
ners, as it was done in the works of Miyake (1986)
and Chi et al. (2008). By making use of the nodes,
one can keep track of the interaction history, i.e.,
the progress of the dialogue. Hereby, the explana-
tion nodes can serve as a tool to support the future
speaker move analysis because one is capable of
telling whether information was already discussed
and compare whether it has been modified. Chi
et al. (2008) adds the concept of substantiveness
to the contributions of the conversational partners.
We hypothesise that the explanation nodes will cor-
respond to this concept. This can be considered in
future analyses. We only considered how the EX
takes up the the explanation nodes the EE brings
into the explanation and not all of their contribu-
tions. This could be an additional step for further
analyses. When taking the modelling of human-
agent explanation into account, the results will also
be beneficial to the enhancement. The observed
semantic dialogue patterns will be implemented
into the dialogue system SNAPE (Robrecht and
Kopp, 2023) . The order of the blocks will be used
to define transition probabilities for a high level
semantic decision process.

6 Limitations

We have to stress that because little is known about
semantic structure being built by both partners
during explanations, we followed an explorative
approach. In our current analysis we excluded
backchannels because they do not attempt to take
the conversational floor. Nevertheless, backchan-
nels might contribute to the dialogue. We attempted

Current Node 1 Next Node r+/ Frequency
For Opponent For Yourself 55
Square Round 40
Vertical Horizontal 35
For Opponent For Opponent 32
Light Dark 29
Hollow Round 25
Tall Small 23
For Yourself For Yourself 23
Quarto Parlour Game 21
Individuality Individuality 21

Table 3: Explanation nodes with a cooccurence > 20

to find clusters in the explanation nodes by seek-
ing high frequent bigrams, to not only see patterns

in the block, but also in the explanation node se-
quences. The combinations in Table 3 were the
ones that appeared more than 20 times. Some are
repetitions of the same explanation node which can
be interpreted as a deeper discussion of a partic-
ular explanation node. The others with a strong
semantic connection are the (contrastive) charac-
teristics for the figures and the categorisation that
Quarto is a parlour game. With the exception of
these bigrams, we were unable to find sequential
patterns on the explanation node level. This can be
either due to the interlocutors’ co-construction or
due to the size of the dataset. Following the first
assumption, it could be that in expert explanations
that occur without the involvement of the EE and
in a more monological form (Klein, 2009), more
patterns on the explanation node level can be found.
With the current data size and method, we cannot
provide clear indications. It might be possible to
find patterns on the explanation node level within
the explanation of the EX, if one controls the be-
haviour of the EE. Thereby, the influence of the EE
on the explanation dialogue can be minimised. As
we analyse only a subset in this paper, a next step
is to expand the analysis to the whole study and
with similar data from other projects.
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Figure 6: Reference to explanation nodes by EX in relation to the time over all dialogues
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Adaptive explanations: the role of explainees’ substantive moves

*Josephine B. Fisher and Katharina J. Rohlfing in Text & Talk: An Interdisciplinary
Journal of Language, Discourse & Communication Studies

1 Abstract

Dialogues require both interaction partners to adapt to jointly contribute to an interactional goal,
often referred to as common ground or alignment. However, we still know little about the
substantive role individual interaction partners play in it. Explanations constitute an interesting case
of asymmetric interactions with the goal of filling knowledge gaps. Assuming that both interaction
partners contribute to it and adopting the methodology of micro-analysing individual contributions
in our explanations, we hypothesised that the explainees’ substantive moves enhance the semantic
content of the explanation and guide the explainer to adaptive behaviour. To test this, we conducted
a game explanation study with two conditions: a semi-naturalistic setting and one with a controlled,
passive explainee. To reveal the effects of the explainee, study 1 (N = 128) was contrasted with
study 2 (N = 44). We performed a discourse analysis of the verbal behaviours (moves) and the
semantic content (explanation nodes). Comparing both conditions, the results show that less
semantic content and fewer moves occurred without substantive involvement of the explainees. We
conclude that with substantive moves by the explainee, explainers adapt their content and
behaviours better. Hereby, the explainee actively shapes and thus co-constructs the explanation

with the explainer.
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2 Introduction

Adaptation during a dialogue has been characterised as a grounding process occurring between two
interaction partners to achieve a shared goal (Clark 1991). In this vein, Clark and Schaefer (1989)
have suggested that both interaction partners have to establish their common ground continuously
in a dialogue. This means that in the conversation, they have to agree on their shared information.
Continuing on this, all types of discourse constitute a joint activity in which the common ground
expands (Clark 1996). The matter is complicated when facing an asymmetric interaction, in which
there is one person knowing more than the other. It occurs that in such a situation, the more
knowledgeable partner provides knowledge to the less knowledgeable partner. This is the case for
explanations: Interaction partners have a knowledge asymmetry (Quasthoff et al. 2017). Therefore,
explanations aim to arrive at understanding (Quasthoff et al. 2017). Many approaches acknowledge
that an explanation is important in achieving knowledge symmetry (Clark and Schaefer 1989; Chi
et al. 2001). Taking a co-constructed view, it has also been suggested that not only the explainer,
the person explaining something, is vital for a successful interaction. In fact, the explainee, the
person who is addressed, also takes an active role (Fisher et al. 2022). However, so far, it has barely
been investigated to what extent the role of the explainee is significant. Both interaction partners
negotiate and adjust the knowledge gap throughout the explanation and it is not fixed beforehand
(Rohlfing et al. 2021). In this paper, we aim to investigate the verbal adaptation and take a closer

look at the explanadum, the semantic content that is explained. Whether the explainer and explainee



jointly co-construct the different elements, can be examined by the investigation of how the
semantic content (i.e., the coverage of topics) and speaker moves develop.

Taking a look at the relevant literature addressing how speakers negotiate and adapt to each
other when talking, both common ground and alignment are important. Following the interactive
alignment account by Pickering and Garrod (2004), alignment at the lexical or syntactic level, so-
called low-level alignment, leads to alignment at higher levels, such as semantics, phonology and
eventually to the highest alignment of situational models. It therefore seems that lexical alignment
is a driving force to jointly establish implicit common ground (Pickering and Garrod 2004) that in
turn is the basis for interactive adaptation. Central to this synergistic approach is the view of
dialogue as a self-organising and emergent interpersonal system that facilitates coordinated and
functional interaction.

From this standpoint, task-oriented interactions, aimed at a shared goal consist of two phases:
(1) presentation, where one interaction partner proposes ideas, and (2) acceptance, where the
listener provides feedback on their understanding. The phases can include multiple turns. Through
this iterative process, the two individuals gradually establish a shared knowledge base (common
ground), which both participants recognise as mutual understanding (Clark and Schaefer 1989).

To shed light on how a common ground is achieved, we take the literature from tutoring
dialogues as a starting point but extend it to include not only speaking strategies (Chi et al. 2001)
but also strategies in providing feedback. More specifically, we investigate the concept of “speaker
moves” (Chi et al. 2008: 323) among both interaction partners. Hereby, we especially focus on the

explainee and whether their speaker moves are substantive contributions with respect of how they



contribute to the dialogue and push the joint knowledge construction forward. A detailed

description of the substantiveness and speaker moves follows in the next section.

2.1 Substantiveness

The concept of substantiveness is taken from the field of tutoring studies by Chi et al. (2001, 2008).
Tutoring and explaining have in common that often one person has more domain knowledge than
the other person. A knowledge asymmetry exists, which from a co-constructive perspective, fosters
joint knowledge construction (Quasthoff et al. 2017). Explanations aim to identify and close
knowledge gaps (Rohlfing et al. 2021). In the literature, mostly scientific explanations were
considered which typically focus on answering why-questions to convey causal knowledge (e.g.,
Chi et al. 1994). Everyday explanations, in contrast, address a broader range of questions (what,
where, how) to meet diverse informational needs (Klein 2009). Tutoring aims at knowledge
acquisition, often to prepare for tests, whereas everyday explanations, like explaining a game,
prioritise simpler and domain-specific understanding. This difference in goals shapes the nature of
the interaction.

It is beneficial to see how different types of engagement by the tutee are characterised in these
settings to describe joint knowledge construction — a co-constructive way of tutoring. “Substantive
moves” (Chi et al. 2008) capture in how far the tutee contributes meaningful content verbally to
the topic under discussion. For example, they can ask a content-related question. Explanations are
comparable to tutoring. In particular, the explainee asks whether the figures are available for both
players (Explainee: “There are sixteen figures for both players?”). In doing so, the explainee clearly

addresses the matter of the distribution of figures among the players. Thereby, more concrete



information is given by the explainer regarding the distribution of the figures, which in turn
enriches the covered domain knowledge. The substantive vs. non-substantive moves are indicative
of different modes of engagement and distinct processes of knowledge construction — this directly
connects to the ICAP framework behind the investigation of the substantive contributions (Chi and
Wiley 2014). They propose that in interaction, partners exchange ideas. In doing so, both partners
jointly take part in it by their substantive contributions. Several assumptions underlie the ICAP
framework, such as that verbal contributions need to be content relevant. Therefore, the verbal
contributions need to be analysed in detail. Because of crucial learning and engagement effects,
Chi et al. (2001) make a binary differentiation in the knowledge construction of the verbal
contributions by the tutee: substantive moves are meaningful utterances to an ongoing activity. On
the one hand, examples are: reading sentences aloud, giving unprompted self-explanations, asking
questions, answering questions, responding to scaffolding prompt by tutor and reflecting (Chi et al.
2008). On the other hand, non-substantive moves with lower knowledge construction which do not
contribute substantially to an explanation are: continuer, repetitions, agreement, and off-task
remarks by tutee (Chi et al. 2001).

To transfer this approach to explanations, some adjustments needed to be made. We will discuss
them in the method section of study 1. We propose that substantive moves are important to
understand the co-construction of specific dialogues, and their analysis will provide novel insights
into how joint knowledge is established.

In a general sense, the substantiveness, thus, depicts the visible (audible) knowledge
construction of the tutee or explainee. It not only measures whether the tutee or explainee is verbally

involved, but also the quality of the engagement. Chi et al. (2001) suggest that the effectiveness of



tutoring sessions not only derived from the tutor’s pedagogical skills, but also from the tutee and
their substantive construction. The substantive contributions thereby play an important role in the
interaction to achieve learning — in the case of tutoring — or understanding, in the case of explaining.

2.2 Semantically related content

In order to investigate the establishment of common ground in interactions more thoroughly, in
tutoring settings, Miyake (1986) and Chi et al. (2008), categorised the emerging topics that the
interaction partners addressed, in the so-called problem-solving steps, as mind maps with different
nodes depicting the different topics. The limitation of these categorisations of the contents is that
it was not based on the contents addressed in the tutoring sessions by the partners in a bottom-up
manner. Instead, it was determined top-down by the tutor explaining alone (Chi et al. 2008) or the
hierarchical functioning of a device (Miyake 1989). Nevertheless, the top-down approach laid the
basis for investigating the knowledge construction of the tutee. Additionally, in Chi et al. (2008), it
was analysed to what extent the partners jointly ‘covered’ the semantic content (in the form of
nodes). The first node coverage includes the nodes which were addressed only by each speaker,
and the latter the nodes which were jointly addressed by the speakers. Both types of “node
coverages” (Chi et al. 2008: 333) were found to correlate with learning of the tutee. Therefore, the
node coverage refers to the breadth of semantic content.

In the context of game explanations, Fisher et al. (2023) analysed the semantic content via a
node system. In comparison to Chi et al. (2008), they have a more fine-grained and bottom-up
analysis of the semantics which was possible because of the detailed coding schema of explanation

nodes and the rather closed domain of the game Quarto (Fisher et al. 2023). The system was



developed to make the explanation content explicit. Labelling the verbal data of the explanations

with the different semantic contents.

0. parlour game

Figure 1: Blocknodes from the game explanations of Quarto (Fisher et al., 2023)

As argued in Fisher et al. (2023), one needs to connect the explanation nodes with the speaker
moves, of the interaction partners to provide a more detailed basis for adaptive systems. In this
paper, we aim to do so. We propose that speakers negotiate their verbal adaptation directed towards
each other via their speaker moves.

The approach to assess the semantic content provides an opportunity to better evaluate the
substantive moves of the explainee, and thus, the explainees’ role in the explanation process.
Following the above-mentioned co-constructive view on explanations (Quasthoff et al. 2017;
Rohlfing et al. 2021), we hypothesised that the substantive moves of the explainee enhance the
semantic content of the explanation and guide the explainer to adaptive behaviours in form of

diverse speaker moves.



3 Method ADEX Corpus

The above-mentioned hypothesis was tested on verbal behaviours gained from the ADEX corpus.

Below, we first describe the corpus before then moving to the study design.

Figure 2: Study Design of ADEX Corpus study 1

The ADEX (Adaptive Dialogical Explanations) corpus (Buhl et al. 2024) includes dyadic video-
recorded game explanations of Quarto. The aim of the corpus is to examine the adaptation
processes of the interaction partners on a verbal and psychological level. To investigate this matter,
the first two studies of the ADEX corpus will be compared. Whereas the first one elicits semi-
naturalistic dialogues, in the second study, we controlled for the explainees’ behaviours to see the
impact on the explainer, testing whether the adaptation is hindered when one of the partners does
not provide meaningful verbal feedback. The studies included three (study 2) to six phases (study
1). In both studies prior to the dialogue, the explainer was instructed to familiarise themselves with
the game Quarto. Phase 1 and 3 consisted of various questionnaires that incorporated a
sociodemographic questionnaire as well as psychological and comprehension assessment tools.
Phase 2 was the explanation phase, on which the following two studies are based. In Phase 4, an
explanation with the game being present took place, in which the interaction partners were
instructed to continue explaining while playing the game. This was followed again by assessment

tools (Phase 5) and video-recalls (Phase 6).



3.1 Study1

3.1.1 Participants

In our study 1, we considered 64 game explanation dyads, total of 128 participants, from the ADEX
corpus (Buhl et al. 2024). This included 123 L1 and 5 L2 German speakers (mean age: 25 years)'.
The participants were either paid in money or in credit points for a university course. These
interactions were administered, audio- and video-recorded, and lasted 5.5 minutes (min. 02:16

minutes, max. 12:24 minutes, SD = 0.1) and were therefore semi-naturalistic.

3.1.2 Procedure

In study 1, both participants were free in their verbal behaviour and there were no time restrictions
for the task. However, in Phase 2, for the explanation without the game being present, the explainee
was instructed to actively take part in the explanation. In addition, the explainer, was instructed to
provide the explainee with an explanation by which they would be able to win the game after the

explanation.

3.1.3 Verbal coding

The verbal behaviour of the interaction partners was coded with ELAN (Wittenburg et al. 2006).
The analysis is fourfold and takes place on several levels. We wanted to analyse the explanation
strategies the so-called “speaker moves” (Chi et al. 2008: 323). These consist of an utterance which

includes a single idea by a speaker within a turn (Chi et al. 2008). In order to better classify the

10ne data point is missing due to technical problems.



single idea, first, the semantics of the utterances were examined. For this, the explanation nodes
serve as a basis for the analysis of the speaker moves. Further, when focusing on the explainee and
the categorisation of their contributions, their substantiveness is based on the speaker moves.

We developed a speaker move coding scheme? in order to classify the verbal behaviour of the
interaction partners. We mainly based our coding scheme for the speaker moves on tutoring
literature (Chi et al. 2001, 2004, 2008; Tare et al. 2011) and extended the repertoire for the explainee
(Fisher et al. 2024). In the following, a selection of relevant speaker moves is presented.

When information is provided for the first time, the speakers are providing information (Chi et
al. 2001). Extraneous information to one of the previously introduced contents is then additional
information (Chi et al. 2001). These moves are directly connected to the topic and are hence
substantive. With respect to other speaker moves, we deviate from Chi et al. (2001, 2008) to better
account for the explainee’s behaviours. For example, Chi et al. (2001) do not differentiate between
different types of questions by the explainee. The differentiation of the question types is taken from
Tare et al. (2011) who consider child parent interaction in exhibitions. Focussing on the most
prominent, namely factual question, addresses any topic related question regarding the game.

Information cannot only be questioned, but also previous information can be taken up again.
One of those substantive moves is paraphrasing. Here, previous information is put into other
words. As Chi et al. (2001) refer to repeats as non-substantive and note that one of the reasons that
tutees learn while observing a tutoring session is that the explanation content was paraphrased or
additional information was given, we added both categories to our coding scheme of substantive

speaker moves. More specifically, repeats only remain in our coding as non-substantive when the

2 The complete coding scheme with examples for each move can be found on: https://osf.io/twza4



previous information is literally repeated. By differentiating between repeating and paraphrasing,
the different degrees of alignment become visible: From the perspective of interactive alignment
(Pickering and Garrod 2004), repeats display lexical alignment (lower level) and paraphrases
semantic alignment (higher level). Additionally, we also differentiated the reference of the repeats
or paraphrases. They could either refer to the topics the speakers addressed themselves (self), their
partner had brought up previously (partner) or which contents were already covered by both
interaction partners (both). Taking the reference into account is inspired by the literature on
alignment, regarding the establishment of shared lexicons (Dubuisson Duplessis et al. 2021). In
doing so, one is aware of the direction of the alignments and thereby adaptations.

On the more personal level, two further moves are important for the substantiveness, namely
mentalising and providing personal information. In the direction of knowledge reflection,
mentalising captures this as the explainees give insights into their perceived knowledge state. In
addition, it can also address a wish, goal or emotional state. Providing personal information refers
to any preferences and experiences of the individual speakers. With regard to the game, for
example, it can be the information about what other similar games the partners know.

Beyond classifying the different types of moves, they can also be described quantitatively. This
includes, the total frequency of moves as well as the number of different moves. Later referred to
as move diversity. This can be essential as it reflects the repertoire of behaviours with which a

speaker can adapt.



3.1.4 Explanation nodes

In order to enable the analysis of the speaker moves, the first step was to examine the explanation
nodes or so-called semantic content as developed in Fisher et al. (2023). The analysis of the nodes
provides insights regarding the node frequency and the node coverage. In this paper, we focus on
the node coverage that displays the variety of nodes addressed in the explanation (Chi et al. 2008).
This can also be referred to as the breadth of semantic content.

Explanation nodes, from here referred to as nodes, were assigned to each utterance to support
the speaker move (content level) analysis. The mentioning of multiple nodes in an utterance was
possible. For example, when talking about the figures, already two nodes are addressed when
saying they are tall and small. The nodes were also used to keep track of when the interaction
partners talked about certain topics. This enabled detailed comparisons of the utterances. Hereby,
one could differentiate, for example, whether something was repeated (same words) or paraphrased
(put into different words). Moreover, also topic initiations and uptakes by the interaction partners
could be investigated. For more details including the development of the coding scheme, see Fisher

et al. (2023).

3.1.5 Substantiveness score

In order to apply the concept of substantiveness, the nodes and speaker moves need to be analysed
beforehand. Based on this analysis, the utterances are classified as being substantive or non-
substantive. Determining the substantiveness of a contribution, is two directional. In the case, in
which the utterance is not content-related, the utterance is non-substantive. In the case, in which

the utterance is content-related, the utterance needs to be analysed in further detail. For example,



if the content was repeated literally, the utterance is non-substantive. However, if the content is put
into different words (paraphrased), they display a higher level of alignment and it is substantive.
The intercoder reliability of the substantiveness was measured by considering 10% of the
explanations of study 1 by two independent coders. It resulted in a Cohens Kappa: 0.87, which
displays a near perfect coding agreement.

To measure the substantive involvement by the explainee, we transformed the level of
substantiveness into a score. The substantiveness score includes the total frequency of substantive
speaker moves by the explainee. It shows in how many instances the explainee makes substantial
contributions within the explanation. The use of the total frequency rather than the relative
frequency is justified because it can be argued that each substantive move has an influence on the
explanation. Additionally, if one were to put it in ratio with the non-substantive moves, speakers
who make use of both types of moves would end up with a lower score in comparison to speakers
that only contribute substantively to the explanation once. For example, Speaker 1 produces one
substantive and one non-substantive move resulting in a score of 0.5, while Speaker 2 with one
substantive move and no non-substantive move achieves a score of 1. However, this approach fails
to accurately capture the dynamics of the conversation. By focusing solely on the total number of
substantive contributions, the analysis emphasises the explainee's frequency of meaningful

contributions, without confounding the results by including non-substantive moves.



3.2 Results

In the following section, the results of the explainees verbal behaviour in the semi-naturalistic study
1 will be reported. We begin with the semantic content that is covered by the explainee, the so-
called, node coverage. The analysis of the semantic content is followed by the results of the
substantive moves and the resulting substantiveness score. Finally, we examine the relationship of
the semantic content and move diversity. In doing so, we aim to achieve a better insight into the

adaptivity of the verbal behaviours.

3.2.1 Joint moves and nodes

As mentioned, our nodes were coded according to a bottom-up schema. Overall, there was no single
explanation that covered all nodes. Instead, the interaction partners jointly covered 50.36 % of
nodes (min. 33.33%, max. 69.57%, SD = 8.58%) by jointly using 54.55 (min. 23, max. 129, SD =

23.95) speaker moves on average.

3.2.2 Explainee’s and explainer’s contributions

In this section, the individual contributions to the node coverage will be examined. More
specifically, explainees covered 20.77% (min. 2.9%, max. 46.38%, SD = 10.94%) of the nodes in
the explanations. Whereas this might appear to be a small part, it could have a crucial effect on the
explainer presenting the different topics. The nodes formed the basis for the move analysis.
Accordingly, we found that all explainees had substantive moves in their verbal behaviour.
Focusing on the different types of substantiveness, the explainees used 4.16 different kinds of

substantive moves (min. 1, max. 9, SD = 1.84) on average in each explanation. In Table 1, the



substantive moves are listed in order of frequency. Interestingly, the four most frequent moves

Move Average (N = 64) Min. Max. SD
Providing info 0.36 0 2 0.63
Providing personal info 0.45 0 2 0.64
Summarising info 0.59 0 5 0.99
Additional info 1.58 0 12 2.16
Example 0.11 0 2 0.44
Mentalising 2.36 0 10 2.16
Focus monitoring 0.03 0 1 0.18
Paraphrasing self 0.17 0 2 0.46
Paraphrasing partner 1.75 0 6 1.71
Paraphrasing both 0.38 0 5 0.92
Label question 0.05 0 1 0.21
Factual question 5.92 0 20 4.46
Comprehension question 0 0 0 0

constitute 84% of the total substantive moves.

Table 1: Substantive explainee moves study 1 average frequency

In addition, analysing also the non-substantive contributions of the explainees, we can report
that only 3.42 (min. 0, max. 15, SD = 3.14) of their speaker moves were non-substantive with a
move diversity of 1.89 (min. 0, max. 4, SD = 1.16). We can summarise that the majority of moves

that the explainee provided in our setting were substantive.



Based on our analyses, we applied a substantiveness score to account for individual
differences in the way how the explainees were engaged in the explaining process. The individual
scores of the explainees in each data set are visualised in Figure 3. It becomes clear that a high
variance is displayed in the scores. On average, the explainees scored 13.83 (min. 2, max. 43, SD

= 8.97) in their substantiveness.
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Figure 3: Explainee substantiveness score

Furthermore, the score is not normalised according to the length of the explanations because there
is no evidence to believe that the longer the explanation is, the more the explainee gets involved.
It rather shows the diverse range of degrees of involvement by the explainees.

To measure the knowledge construction by explainees, we examined their speaker moves
and their level of substantiveness in relation to the node coverage. As previously introduced, we
hypothesised that the substantive moves will address a larger number of nodes than non-substantive

moves. When comparing the difference between substantive and non-substantive moves, we found



that substantive moves correlate with the coverage of nodes (» = .86) to a greater degree than non-
substantive moves (» = .609). Simple linear regression was used to test whether the substantiveness
of moves predicts the node coverage. It was found that substantive moves significantly predicted
the coverage of nodes (B = .80, p = <.001). Importantly, non-substantive moves did not predict the
coverage of nodes (B = .13, p = <.081) in a significant manner. The overall regression was
statistically significant (R’ = .79, F(2, 61) = 111.630, p = <.001). The results thus confirm our
hypothesis.

Another important aspect contributing to the coverage of overall nodes, and thus, to the
quality of explanation, is the diversity of speaker moves. Therefore, the relationship between the
move diversity and node coverage by the explainee was investigated in more detail. In assessing
adaptivity of the partners with respect to the joint goal, we have proposed that the more diverse the
moves are, the higher the node coverage by the explainee. Regarding the move diversity, explainees
disposed of a repertoire of on average 6.05 different moves (min. 2, max. 12, SD = 2.58). A high
correlation between the move diversity and node coverage was found (7= .76, p <.001). Therefore,
the hypothesis can be verified.

For the explainers, we found that they covered 48.69% (min. 33.3%, max. 68.12% SD = 8.05%) of
the nodes on average. More specifically, Table 2 presents the average frequencies of the explainers’

speaker moves. The explainer had on average 37.3 speaker moves (min. 17, max. 75, SD = 13.79).

Table 2: Explainer moves study 1 average frequency

Move Average (N=64) | Min. Max. SD

Providing info 6.86 4 10 1.48
Providing personal info 0.59 0 4 1.05
Summarising info 0.97 0 4 1.13




Additional info 13 5 25 4.65
Example 1.98 0 7 1.86
Mentalising 2.23 0 9 2.38
Focus monitoring 0.02 0 1 0.13
Repeating self 0.19 0 2 0.47
Repeating partner 0.17 0 2 0.42
Repeating both 0.08 0 1 0.27
Paraphrasing self 5.77 0 20 3.97
Paraphrasing partner 0.56 0 5 0.89
Paraphrasing both 2.8 0 12 2.58
Label question 0.02 0 1 0.13
Factual question 0.23 0 3 0.66
Comprehension question | 1 0 7 1.26
Reassurance question 0.03 0 1 0.18
Personal question 0.41 0 3 0.71
Procedure question 0.02 0 1 0.13

Turning to the diversity in the speaker moves of the explainer, their repertoire consisted of a
set of 8.22 moves on average (min. 4, max. 14, SD = 2.47). In regard to the connection between the
move diversity and the node coverage of the explainer, a significant and strong correlation exists
(rs=.581, p <.001). The results support our hypothesis.

Finally, we considered all results together. We follow up on the question which contributions
pushed forward the quality of the explanation in terms of its comprehensiveness. To determine the
key predictors of the joint node coverage, a stepwise regression analysis was conducted. The
dependent variable was the joint node coverage, while the independent variables included the
explainer speaker moves (frequency) and the substantiveness score of the explainee. The final

regression model only considered the explainer move frequency (B = 0.42, p < 0.001) and joint



node coverage (B =.776, p <0.001). The model accounted for 60.2 % of the variance in joint node
coverage (R*=0.602, Adjusted R? = 0.59). The substantiveness score did not meet the significance
threshold (p > .10) for inclusion and was excluded from the model.

To conclude, we found that the explainer covered more nodes than the explainee, which
confirms the knowledge asymmetry in explanations. Furthermore, a strong positive correlation
between move diversity and node coverage suggests that more diverse moves help to address a
broader range of topics. This mirrors the findings found for the explainee. Additionally, the key

predictor for the joint node coverage was the number of explainer speaker moves.

4 Study 2

Above, our analyses yield correlational results, from which we learn little about the effect of
partners’ contributions. In order to examine whether the involvement by the explainee has an effect
on the explanation, we conducted study 2. Specifically, the study controls the explainee’s
behaviours and examines how this changes the explainer’s speaker moves, their frequency, and

diversity, as well as the number of explanation nodes addressed.

4.1 Method
4.1.1 Participants

In study 2, we conducted 41 dyadic game explanations as part of the ADEX no-response corpus.
The participants had a mean age of 24 years. Of the 44 total participants, 41 were explainers, and

were paired with three pre-trained explainees. Most of them were students (42), with two



participants with other occupations. 41 participants were L1 German speakers, and three were L2
German speakers. The explanations lasted 2.5 minutes (min. 00:50 min, max. 04:49 min, SD =

0.04).

4.1.2 Procedure

The study consisted of the first three phases of study 1. For the control condition, explainees
were restricted using backchannels in a neutral manner. As defined by Dideriksen et al. (2019),
backchannels include head nods or brief one-word utterances such as “uh-huh,” “yes,” or “okay.”
These backchannels do not function as independent turns. The explainees were jointly trained,
using a coding scheme for backchannel behaviours. On average, the trained explainees provided 1
(min. 0, max. 5, SD = 1.11) substantive move in each explanation and covered 0.53% (min. 0%,
max. 11.59%, SD = 1,89%) of the explanation nodes. Therefore, the manipulation of the explainee
worked well as they barely addressed any nodes. This becomes even clearer when taking a look at
the node coverage in study 1 (see Table 4). The moves that were used were providing personal
information, additional information and mentalising (see Table 3). Only once a non-substantive
move was used by an explainee (average: 0.02, min. 0, max. 1, SD = 0.16). In contrast to study 1
with an average of 3.4 non-substantive moves, there are also fewer non-substantive moves in study
2. The majority of verbal behaviour included backchannels which are not defined as moves and

thus are not coded according to their substantiveness.

Table 3: Substantive explainee moves study 2 average frequency

Move Average (N =41) Min. Max. | SD

Providing personal info | 0.24 0 2 0.58

Additional info 0.02 0 1 0.16




Mentalising 0.73 0 4 0.81

Based on the substantive moves, the explainee had a substantiveness score of 1 (min. 0, max. 5,

SD=1.11).

4.1.3 Verbal coding

The coding of the data included the same steps as in the previous study 1. It included the analysis

of the semantic content in forms of nodes, of the speaker moves, and the substantiveness.

4.2 Comparison results study 1 with study 2 verbal behaviour explainee

In the following, the results of study 2 will be compared directly with the results from study 1,

starting with a general description of the dyads.

In study 2, the interaction partners jointly used 19.12 speaker moves (min. 5, max. 35, SD = 5.53).
According to an independent t-test (#(73.38)3 = 11.36, p < .001) that we conducted considering
54.55 (min. 23, max. 129, SD = 23.95) moves from study 1, this is significantly less. It shows that
overall, the dialogues in study 2 were shorter. The difference pertained also to the topics that the
dyads jointly covered. As can be seen in Table 4, the joint node coverage was significantly less in

study 2. Therefore, the general verbal behaviour within the dyads is less.

Table 4: Comparison study 1 and study 2

Study 1 Study 2 t-test n2

3 The variances are not equal and this results in a smaller comparable group size.



Explainer | Node coverage | 48.69% 36.97% 7.544% 0.356

Min. 33.33% 20.29%

Max. 68.12% 52.17%

SD 8.05% 7.36%

Average Moves | 37.3 18.12 10.02* 0.532
Min. 17 5

Max. 75 34

SD 13.79 5.33

Explainee | Node coverage 20.77% 0.53% - -

Min. 2.9% 0%
Max. 46.38 11.59%
SD 10.94% 1.89%
Average Moves | 17.25 1 - -
Min. 3 0
Max. 54 5
SD 11.17 1.12
Joint Node coverage 50.36% 37.01% 8.237* 0.397
Min. 33.33% 20.29%
Max. 69.57% 52.17%
SD 8.58% 7.08%
Average Moves | 54.55 19.12 11.36* 0.638
Min. 23 5
Max. 129 35
SD 23.95 5.53

Significant at a level of p <.001

Our analysis of study 2 will focus on the explainer. It begins with an examination of the explainers’
node coverage, followed by the joint node coverage of both speakers. Next, the speaker moves of
the explainer are explored in terms of their diversity and frequency. Finally, the connection of the

node coverage and move diversity is examined.



The explainer mean node coverage was 36.97% of the explanation nodes in study 2 (see
Table 4). The maximum of 52.17% is only a little higher than the average in study 1. According to
an independent #-test, the decrease from 48.69 % to 36.97 % covered nodes (#(103) = 7.544, p <
.001) is significant. In comparison, the results, thus, indicate that the explainer node coverage was
negatively affected by the controlled verbal behaviour of the explainee. To reveal whether this
effect impacted the overall comprehensiveness of the explanation, we analysed the joint node
coverage and compared the results from study 1 with 50.36% with study 2, which is 37.01% (see
Table 4). An independent t-test revealed that the difference was significant (#(103) = 8.237, p <
.001). Consequently, this indicates that the joint node coverage was also negatively affected. This
supports that explainees play a crucial role in addressing different topics within an explanation.
Together, the results demonstrate that the involvement of the explainee led to a higher coverage of

nodes, and thus to more comprehensive explanations.

We now turn to a more detailed account of the explainer verbal behaviour regarding their
frequency of speaker moves. On average, the explainer used 18.12 speaker moves (min. 5, max.
34, SD = 5.33). Comparing both studies with each other, the average speaker moves are
significantly less in study 2 (#88.26)* = 10.02, p < .001). This indicates that the amount of speaker
moves by the explainer depends on the verbal behaviour of the explainee. Interestingly, the top
three moves, additional information, providing information and paraphrasing self remain the same

as in study 1 (see Table 2 and Table 5). Furthermore, when taking a closer look at the standard

4 The variances are not equal and this results in a smaller comparable group size.



deviation of the moves, these are smaller in study 2, suggesting that the verbal behaviour of the

explainer is more consistent or patterned.

Table 5: Explainer Moves Study 2 Average Frequency

Move Average (N=41) | Min. Max. SD
Providing info 5.78 2 9 1.42
Providing personal info 0 0 0 0
Summarising info 0.29 0 2 0.51
Additional info 7.41 1 14 2.97
Example 0.93 0 4 1.19
Mentalising 0.56 0 5 0.95
Focus monitoring 0 0 0 0
Repeating self 0.1 0 1 0.3
Repeating partner 0 0 0 0
Repeating both 0 0 0 0
Paraphrasing self 1.32 0 7 1.51
Paraphrasing partner 0.02 0 1 0.16
Paraphrasing both 0 0 0 0
Label question 0.02 0 1 0.16
Factual question 0.07 0 2 0.35
Comprehension question | 1.02 0 3 0.67
Reassurance question 0 0 0 0
Personal question 0.41 0 3 0.81
Procedure question 0.15 0 1 0.36

This observation is also reflected in the analysis of the move diversity. We found that in
study 2, explainers disposed of a repertoire of only 5.2 different speaker moves (min. 2, max. 8, SD

=1.38). In study 1 the moves the explainer uses consist of a set of 8.22 moves on average (min. 4,



max. 14, SD = 2.47). The difference between the two studies is highly significant according to a t-

test (#(101.447) = 8.022, p < 0.001).

For the examination of the closer relationship between the move diversity and node coverage,
we hypothesised earlier that a more diverse set of moves relates to more covered nodes. This
relationship was not found statistically significant (= .318). Therefore, in study 2, the relationship

seems to be different.

Taken together, the minimal verbal engagement of the explainee in study 2 negatively affected
the explainer’s verbal behaviour, resulting in a reduced node coverage, fewer speaker moves, and

lower move diversity.

5 Discussion

Whereas the notion of common ground (Clark 1996) points to the fact that during a dialogue,
partners establish joint knowledge, little is known about Zow the partners contribute to it. Adopting
a micro-analysis methodology originating from tutoring literature (Chi et al. 2001, 2008; Miyake
1986), we conducted a discourse analysis of explanations and investigated the speakers’ verbal
moves and how they were related to the emerging semantic content.

Our investigation followed (co-)constructive approaches (Rohlfing et al., 2021; Chi and Wiley
2014) to asymmetric interactions. Accordingly, for the first study, we hypothesised that not only
the explainer but also the explainee will contribute more to the semantic content when performing
substantive moves in comparison to non-substantive moves. Our analyses supported this

hypothesis, revealing that there was no explanation that covered all semantic nodes confirming



what is known from research on explaining (Sokol and Flach 2020) suggesting that explanations
require adaptation. Our analyses further revealed that both partners contribute to the adaptation,
not only the more knowledgeable explainer but also the explainee is actively involved. In fact, the
substantive moves of the explainee significantly predicted the coverage of nodes (i.e., the breadth
of semantic content), while non-substantive moves did not show a significant relationship with the
coverage of nodes.

To better control for the impact of the explainee, in the second study, the explainee’s behaviours
were reduced to mostly backchanneling. We hypothesised that a lack of substantive moves by the
explainee will impact the explainer's speaker moves and reduce the explanation quality in terms of
covered nodes. The results confirmed that the limited involvement influenced the explainer, leading
to fewer moves, their reduced diversity, and decreased the node coverage, thus, the explanation
quality. When comparing the results across studies, we found more pronounced diversity in moves
in the first study speaking to the possibility that explainers adapt to individual explainees’ interests
and progress in understanding, when they can contribute substantive content to the explanation
process. This interpretation is supported by a strong positive correlation between move diversity
and node coverage suggesting that more diverse moves led to a broader range of addressed topics.

A closer analysis of the explainees' substantive moves revealed, factual questions guide
interactions toward the explainee's knowledge gaps, making them effective for achieving shared
understanding. Fisher et al. (2024) highlight that question asking, particularly label questions
related to the overall task and its goal. In contrast to earlier work, our findings reveal that factual

questions were most common, while label questions were rare. This suggests that predefined



knowledge assessment, such as previously announced tests, influences question types, aligning
question-asking behaviour with the format of testing.

Another common move by the explainees was mentalising, which reveals various mental
processes. By mentalising, speakers likely make their process of explaining or knowledge
construction accessible to their partner. Research across disciplines highlights that
metacommunicative behavior allows participants to convey what they know, do not know, or are
interested in, serving as a way to monitor understanding (Naykki et al. 2017). This monitoring
likely facilitates adaptivity.

Focussing on the explainers’ moves in both studies, additional information and providing
information were the most common. Indicating that the essence of explaining largely involves
providing information within asymmetric interactions. Further, the third and fourth most common
moves were paraphrasing self and paraphrasing both, which result from the explainer addressing
many nodes. In this process, explainers are more likely to paraphrase themselves, while
paraphrasing both indicates they also incorporate nodes previously addressed by the explainee.
Thus, these two latter types of moves clearly add to the adaptive aspects of the explanation process.

Whereas with our results, we argue that the verbal contribution of the explainee provides
important information for the explainer to adapt, there are other mechanisms for adaptation
possible. Buhl et al. (2024) have proposed that substantive contributions of the explainee can
stimulate cognitive changes of the partner models in explainers, according to which the latter tailor
their explanations. Our analyses cannot rule out the possibility of cognitive adaptation. Thus, our
results can only underline the importance of substantive contributions that was also established in

tutoring (Chi et al. 2001, 2008) and extend it to the explanatory dialogues. Hereby, the joint nodes



were useful in the operationalisation of common ground to detect the shared information. In this
respect, we proved the usefulness of a developed quality measure for explanations — that in XAI
literature (e.g. Sokol and Flach 2020) is considered as comprehensiveness.

Critically reflecting our method, we were crucially guided by the assumption that a higher node
coverage (i.e., the breadth of the semantic content) is reflecting a higher explanation quality. This
is justified in the comprehensiveness that explanations seek to achieve — as shown by research on
explanations (e.g. Garfinkel 1981). However, Miller (2019) pointed out that explanations are
inherently selective. Thus, we need to get better insights into how explanations advance the
understanding in explainees and whether in everyday explanations, it is done by the breadth of
semantic content or rather selected content (e.g., specific nodes) that relates tightly to the goal
underlying the explanation. In future research, we will investigate whether some crucial nodes
require certain moves.

Our approach has further limitations. First, we considered the frequency of moves in a
quantitative manner. However, the temporal placement of the speaker moves within the explanation
would also be interesting to consider. Certain moves may occur early in monological phases, while
others may characterise dialogical phases (Fisher et al. 2023). The temporal placement could
explain why the substantiveness score did not predict the joint node coverage, suggesting that both
the frequency and timing of substantive moves are important. This aligns with Fusaroli et al. (2014)
who claim that methods need to be established to capture the changing linguistic patterns in a
dialogue. Consequently, less frequent moves might also contribute to the establishment of

individual patterns or to larger patterns including several moves.



Second, we introduced the phenomenon of interactive alignment (Pickering and Garrod 2004)
to highlight partner adaptation. Our current analysis focuses on paraphrasing and repeating,
limiting a comprehensive examination of alignment. Other moves may also involve lexical,
semantic, or syntactic alignment, which would require closer investigation. Despite this,
considering alignment improved the analysis of substantiveness.

Third, the study 2 design may have been overly constrained. Limiting the verbal behaviour of
the explainee to a minimum, might have resulted in interactions that felt rather unnatural. It might
have been more effective to encourage greater use of non-verbal behavior or non-substantive
moves.

Whereas we are aware of all these limitations, we have presented the first steps toward assessing
the explainee’s contributions in an explanatory dialogue that — so far — has been considered as
explainer-driven. Our analysis revealed that explainees are contributing to the dialogue to a
considerable degree by their nodes and substantive moves. It helps us to understand how a dialogue
is a joint endeavour with both participants fulfilling dialogical roles that are relevant for the speaker

moves and the semantic content.
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Abstract

Recent approaches to Explainable Al promise to satisfy diverse expectations of
the users by allowing them to steer the interaction in order to elicit the content
that is relevant. However, little is known about how the explainee takes part
actively in the process of explaining. To tackle the empirical gap, we examined
N = 11 naturally occurring explanations in doctor-patient-interactions. We
analyzed the verbal behavior of both the explainer and explainee, in the
sequential context and could identify phases that are either predominantly
monological or dialogical. Further, by applying a structure of conversational jobs,
we analyzed whether jobs proposed in the literature can be verified for our setting
and what jobs were fulfilled in what kind of phases. The results display that
naturally occurring explanations feature monological and dialogical phases.
These findings offer important implications regarding the structure of an
explanatory dialogue for future designs of artificial explainable systems.

Keywords: explanation, co-construction, conversational jobs, doctor—
patient communication

1 Introduction

Algorithms that guide and determine our everyday life take over information
processing that is getting more and more complex. They learn and represent data
based on hierarchical architectures that are difficult to assess yielding the models to
be black boxes. To make these boxes assessable is the goal of recent Explainable
Artificial Intelligence (XAI) approaches. One such recent approach proposed by
Sokol and Flach (2020) identifies the challenge of satisfying diverse expectations and
competing objectives. Derived from the theoretical work by Miller (2019), new
interactive approaches to this challenge allow both partners, the explainer (EX) and
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the explainee (EE), to be involved. However, the empirical basis for how to involve
the EE is scarce. Addressing this gap, we investigated when and to what extent both
partners are involved in everyday explanations. Following research suggesting that
when asked spontaneously, EXs provide long-winded and monological statements
without involving the EE visibly (Chi, 1996; Graesser & Person, 1994), we
hypothesized that the EE will be involved later in the interaction, as the dialogue
unfolds. This hypothesis is motivated by linguistic research suggesting that
conversational partners do not only exchange ideas/content in a conversational
interaction, but they also gradually co-construct conversational tasks, necessary for
the accomplishment of a common goal (Dausendschon-Gay et al., 2015).

For naturally occurring explanations that are usually embedded in a larger
conversational context, Quasthoff and colleagues (2017) identified parts referred to
as conversational jobs. Because the first of the jobs paves the way for a subsequent
explanation, and the last job organizes the transition back to the turn-by-turn talk, we
prefer to speak of explanatory sequences rather than explanations. While all jobs are
co-constructed by both EX and EE, the EX takes the principal speaker part and thus
the main effort in the core job of explicating procedural, conceptual and/or causal
relations (Quasthoff et al., 2017). Other jobs require the EE to be more engaged. This
is usually the case at the beginning and ending of an explanatory sequence. First, by
establishing topical relevance, a transition is jointly organized from turn-by-turn talk,
and a principal speaker (Wald, 1978) is selected. Subsequently, both EX and EE must
constitute an explanandum. Likewise, the final jobs of closing and transition getting
back to turn-by-turn talk, must be jointly accomplished to finish the explanatory
sequence (Quasthoff et al., 2017; Sacks et al., 1978).

Research on scientific explanations so far has mainly concentrated on the
core job, i.e., explicating procedural, conceptual and/or causal relations. However, as
naturally occurring explanations are usually embedded in an ongoing interaction with
specific common goals, we studied all conversational jobs in our investigation, to
find out more about their occurrences in monological and dialogic phases during
explanatory sequences.

2 Method
2.1 Participants

For the purpose of this study, 11 consultations have been audio- and videotaped
at the Clinic for Pediatric Surgery, Bethel hospital in Bielefeld. The majority (9/11)
of the consultations were held in the children’s outdoor department (NoKi); the other
two in the pediatric surgery department. In total, 8 doctors, 10 patients and 13 legal
guardians took part in the study. Because the type of surgery often differed among
the consultations, the length of the explanation differed as certain surgeries took more
time to explain than others. The duration of the conversations varied between 5 and
26 minutes (mean: 9.5 minutes, SD = 6.5). In order to keep the situation as natural as
possible, the conversational partners did not receive any instructions.

2.2 Coding

To explore the engagement of the EE, we coded the content, the different phases
of the explanatory sequences, speech of the EE and EX and the jobs performed by the
participants. The coding of the jobs and phases was done simultaneously by two
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researchers. After the completion of the coding process, initial the two coders
switched their focus and re-coded two explanations to check the reliability of their
coding schemes, by calculating an unweighted Cohens Cappa (Cohen, 1960, 1968).
The explanations correspond in their temporal length to 20% of the entire data set.
The number of turns of the EX forms the sum of the sample (N). The coding of the
two phases, monological and dialogic, results in Cohens Kappa of k = 0.7. The
Cohens Kappa for the coding of the jobs was k = 0.86. Both coders thus have
moderate to near-perfect coding agreement (Landis & Koch, 1977). Following the
reliability test, the deviations between the two coders were smoothed.

Content-related segmentation

Additionally, the explanatory sequences were coded according to the content they
provided. The consultations in our dataset included the following three content-
related elements: organizational issues (1), health check of the patient (2), and
information on the surgery (3). Only the latter element was considered in the analysis
because this constituted the core explanandum.

Phase segmentation

The different phases of an explanation were segmented into more monological
and more dialogical phases. To back up the analysis, the speech of the participants
was considered. The monological phases could include backchannels but no turns of
other speakers besides the current speaker. In the dialogical phase, multiple speakers
can have turns and backchannels. Pauses between the phases were excluded because
it is rather difficult to assign to which phase they belong.

Speech segmentation

The speech of the participants was segmented into turns and backchannels. A turn
can have the length of at least one word, or it can take up to several sentences (Sacks
et al., 1974). Backchannels are defined by Dideriksen et al. (2019, p. 262) as ’head
nods or short utterances consisting of a word (e.g., "uh-huh, ‘yes’, *okay’), or short
sentences, often repeating the previous turn (e.g., A: ’let’s meet Monday at 10°, B:
‘Monday at 10°)*.

Job segmentation

For coding, the content of the turns of EX or EE was considered and processed
according to (Quasthoff et al., 2017). Methodologically, the analysis and coding
follow conversational analysis (CA). However, only the verbal level was considered.
Other modalities such as gaze, gesture, or positioning of the participants were
excluded in the analysis.
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Table 1: Coding scheme for the conversational jobs'

Job Definition Examples

Establishing Framing the upcoming  EX: What we also need to talk about... (04)
topical sequence as a  longer EX: Planned is quasi for the fracture that we
relevance monological phase. already talked about... (03)

Constituting an

Specifying the explanandum by

EX: As my colleague already said there are two

explanandum localization of the crucial body types of a circumcision. (11)
areas or parts. EX: So, he has up here a groove at his penis.
(09)
Explication Providing information on the EE: I don’t know if it is relevant but he is a
procedural, processes, concepts and/or premature baby, he had, he came five weeks too
conceptual reasons underlying the early and that is the risk he had in the past but
and/or causal operation as a whole or for he outgrew them. (04)
relation individual steps. EX: The procedure is nevertheless the same. So,
we will make for one, a cut at the groin. (06)
Closing Framing the upcoming EX: But one cannot exclude it for 100 percent,
sequence as a thatis basically it. (04)
completion/ending  of  the EX: Further questions? EE: No. (04)
explanation.
Transition Transfer back to a turn-by-turn  EE: Thank you very much. (04)
structure in a small talk EX: Then we will do it that way, yes? (04)
character or by signing the EX: Good I have shortly written down
document. everything. (05)
EX: Then I need your signature. (05)
3 Results

The results confirm our hypothesis: Explanations, even though accomplished co-
constructively throughout, appear to have two phases: predominantly monological
phases in which the EX acts as the principal speaker, and dialogic phases in which
the EE is more involved. In more detail, as can be seen in Figure 1, the average
distribution of the phases was 73.4 % for the monological (minimum 57.7 % and
maximum 90.8 %, SD=11) and 26.6 % for the dialogic phases (minimum 9.2 % and
maximum 42.3 %, SD = 11). Regarding the type and length of the first phase, the
explanation typically starts with a longer monological phase. The dialogic phases tend
to be located at the end of an explanation. Consequently, the monological phases
occur rather at the beginning.

! The consultations were conducted in German in 10/11 cases (02-11). Sentence structure and semantics
were adapted to the English language and thus correspond broadly to the German transcripts.
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Figure 1: Phases in the explanatory dialogue (N = 11) are indicated in grey
(monological) and black (dialogical). Whereas the phases are displayed in
proportions, the duration time of the dialogue is presented in the right column.

No. Proportion of phases in explanatory dialogue Duration|
in min.
AN NN R &
2 19.8
3 7.8
4 5.5
5 6.7
6 6.4
7 2.1
8 5.1
9 12.7
10 7.9
11 5.3

Moreover, our job analysis has shown that all jobs occur in both the monological
and dialogical phase. In more detail, it shows that all jobs not only occur in the
monologic phases, but they are repeated in the dialogical phases. Having the goal not
only to explore the extent to which an explainee is involved but also how an EE
contributes to the conversational jobs of an explanation, we analyzed which jobs are
accomplished in monological vs. dialogical phases. We found that the jobs were
present in all dialogues.

When taking a closer look at the first monological phase of each explanation in
Figure 1, the tendency that this monological phase is the longest becomes visible. To
examine this more thoroughly the proportion of the first monologue in relation to the
average proportion of each monological phase was calculated. On average, the first
monologue made up 30 % of the monological phases and on average the others made
up 22 % each. In more detail, in eight out of eleven consultations (73 %), the first
monological phase was the longest. Consequently, in the remaining three (27 %) the
first monological phase was shorter. If one considers the first occurrence of the main
job, it is crucial to see that it appears in 90.91 % (10/11) of the cases in the first
monological phase. This highlights the importance of this job in the unfolding
explanation process.

We also found that the jobs of closing and transition were co-constructed in the
monological and dialogical phases. In more detail, 49 % of closings and 46.7 % of
transitions occurred in the monological phases. Consequently, 51 % of closings and
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53.3 % of transitions took place in the dialogical phases. This finding draws a more
fine-grained picture on the work of Quasthoff et al. (2017).

The following example from explanatory sequence 04 demonstrates the co-
construction of the final two jobs (closing and transition) and is located at the transfer
into the second dialogic phase (see Fig. 1). The EEs in this interaction are two family
members, the mother (EE 2), who must give her consent to the surgery and the patient
(EE 1), who's bone fracture must be treated surgically. EX addresses the two EEs
indeterminately (EX: "Any other questions (?)"). After a pause (1.2 sec.) the son
answers (EE 1: "Not from me"). After a short pause (0.6 sec.) the mother replies (EE
2 "no I understood it all too"). Both indicate to EX they have understood the explained
procedure of the surgery without further questions. It can be clearly seen that this job
is fulfilled dialogically and co-constructively. Question-answer sequences are an
examples of pair sequences with strong conditional relevance — meaning that
recipients are strongly expected to answer — (Levinson, 1983; Schegloft, 2007;
Schegloff & Sacks, 1973). Therefore, the EX depends on the EE to fulfill this job.

The next example occurs subsequently to the transition. In the same vein, the next
fulfillment of a job is also performed in a co-constructive manner. EX and EE 2 are
talking at the same time (EE 2: "Thank you very much” EX: "fine") and thus fulfill
the job closing.

In sum, our results suggest that:

(a) Explanations have two phases, monological and dialogic. The majority of

explanatory sequences are monological hence the minority are dialogical.

(b) When averaged across the explanatory sequences, the jobs occurred within
the monological as well as dialogic phase thus, suggesting that both phases
are omnipresent.

(c) Within the explanatory sequences, particular jobs (the core job of
explicating procedural, conceptual and/or causal relations) occurred in
longer monological parts. These were repeated in the dialogical part
indicating that even though the information was presented, it requires the
EEs to link it to their background to make it relevant.

4 Discussion

In this study, we investigated naturally occurring explanations with the aim to
provide an empirical basis for the involvement of the explainee (EE). For this
purpose, we expanded the model proposed by Quasthoff et al. (2017), and further
distinguished between monological and dialogical phases within an explanatory
sequence. In line with previous research, we found that all explanatory sequences
were initiated and performed predominantly by the explainer (EX). However, we also
found the monological phases to be followed by dialogic phases involving the EE to
a high degree. This result supports the study by Kobayashi (2021) who investigated
similar phases (initial and interactive phases) in an experiment by demonstrating that
the two phases occur naturally. In further analyses, the data set revealed a
considerable variability concerning the succession and placement of dialogic phases:
the EE can be involved at any time during the unfolding interaction. Nevertheless,
our data suggests that to a large extent, longer monological phases occurred at the
beginning of an explanatory sequence and especially featuring the core
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conversational job (explication procedural, conceptual and/or causal relation).
Consequently, the dialogical phases appeared more frequently at the end. These
findings expand previous research (Quasthoff et al., 2017) by shedding light onto the
co-constructiveness of an explanatory sequence. In more detail, monological phases
alternate with dialogic phases systematically in co-occurrence with specific
conversational jobs. Furthermore, especially towards the end of an explanatory
sequence, the dialogic phases appear to increase, and their relation to the explainees’
understanding need to be investigated in future works. We must critically remark,
however, that in our setting, explainees are not only informed about the surgery but
also need to give their consent at the end of the consultation. The conversation follows
thus rules of a medical consultation. As a consequence, our data set was acquired in
a rather specific everyday context. To what extent the results can be generalized to
other explanatory settings, is a topic for further research.

It is of vital interest to gain a deeper insight into the involvement of the EE in
an explanation. Therefore, following Kobayashi (2021) systematically eliciting the
two phases, one could run a more detailed analysis focusing on the specific verbal
moves that the EE and EX make use of to reveal what kind of moves occur at what
phases. The selection of specific speaker moves could serve as conversational
techniques to guide an explanation and to adapt to the EE. For Explainable Artificial
Systems, adaptation to the EE is of high interest to ensure the relevance of the
explanation. The aspect of speaker moves is therefore, included in the AO1 project,
Adaptive explanation generation, of the TRR 318 “Constructing Explainability”. In
connection to the speaker moves, one could also investigate whether the particular
moves are related to specific jobs.

In a further project of the TRR 318, Integrating the technical model into the
partner model in explanations of digital artifacts (A04) the scope of interest will be
extended from verbal to multimodal resources (i.e., gaze, deixis). Thereby, possible
(nonverbal) involvements of the EE and also the overall co-construction of
understanding will be analyzed in more depth. Additionally, by building on the results
presented here, the intertwinement of monological and dialogical phases with
conversational jobs will be studied further, with respect to their situative purposes.

5 Conclusion

Whereas first approaches to interactive explainable systems are on their way
(Sokol & Flach, 2020), the empirical basis for how to involve the explainee in an
explanatory interaction is scarce. Our investigation of naturally occurring
explanations suggests that explainees can be involved at any time during the
unfolding explanation and XAI systems need to implement both, monological and
dialogical phases. Even though an explainer often starts with a monological phase
providing crucial information (core conversational job), further information is then
negotiated in the upcoming dialogical phases. XAl thus needs to consider that to
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provide an explanation can only serve as a starting point of a process in which the
explainee is to be involved.
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