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Chapter 3 )
Components of an Explanation for Qe
Co-constructive sXAI

Anna-Lisa Vollmer ¢, Heike M. Buhl ), Rachid Alami (),
Angela Grimminger (®), and Axel-Cyrille Ngonga Ngomo

Abstract The chapter “Components of an Explanation for Co-Constructive sXAI”
examines the fundamental components that constitute explanations within the
framework of social explainable Al (sXAI). It defines key concepts such as the
explanandum (the entity being explained), the explanans (the manner of explana-
tion), the explainer (the provider), and the explainee (the recipient), and it explores
their interactions. The chapter emphasizes the complexity of explanations, high-
lighting the dynamic nature of the explainee’s evolving understanding along with
the contextual factors affecting the explanation process. It advocates an approach to
co-constructed explanations in which the explanandum and the explanans adapt to
the explainee’s needs, allowing roles to interchange. This contrasts with traditional
XAI methods that assume a static, one-way knowledge transfer. By focusing on the
conceptualization of co-constructive explanation, the chapter aims to inspire more
effective and human-centered Al systems, setting the stage for future research in
and the following chapters on social XAI.
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3.1 How Does This Chapter Relate to XAI?

When dealing with sXALl, it is necessary to look at the components of explanations,
the entities involved, the partners/agents, and so forth. What is an explanation
anyway? What is explained? What means are used to explain? And who explains
to whom?

This chapter is designed specifically for readers with backgrounds in Al and
technical disciplines. It aims to go beyond definitions and create a more in-depth
basis for the central terms of the book. Important words and concepts are (see
Fig.3.1) the following:

* Explanandum: the entity (event, phenomenon) that is the object of an explana-
tion.

* Explanans: the (verbal) way that an explanation can be expressed and co-
constructed by both partners/agents.

* Explainer: a human or nonhuman agent in the role of producing an explanation
in a social interaction.

* Explainee: a human or nonhuman agent in the role of the addressee of an
explanation.

However, it is possible and necessary to go further and ask, for example, what
is the subject of an explanation? In the scenario with Kary (cf. Sect.2.3), is it
the car? Its specific features? Kary’s preferences or decision? The reasons behind
this? Because the explanandum may change over the course of an explanation (see
Sect. 3.3), such that we here introduce the term global explanandum for the whole
explanation as a sequence of explananda serving as subcomponents for individual
explanation steps. Moreover, the roles of explainer and explainee are also not clear
and fixed in explanation interactions. Note that either interaction partner can have
the responsibility to explain. The explainer can be one person at one moment and
another at the next. Thus, it may be the case that the explainee explains their goals
or contributes partial aspects of the explanation if they have understood something
well. There are even situations in which the roles of explainer and explainee are
not fixed at all, but both work together toward understanding. This is often the
case, for example, in learning settings. Thus, a further aim of this chapter is to
increase awareness of the complexity of the topic. We aim to present a problem
outline. For certain aspects, we shall pose questions and present possible options
without offering definitive solutions. Some unresolved aspects will form the basis
for future research endeavors. However, many challenges are also central topics in
other chapters of this book to which we can refer already.

In Table 3.1, we shall exemplify the above components of an explanation in the
scenarios presented in Chap. 2.
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Fig. 3.1 Explanation terms

explainer explanandum explainee
ER @ EE

3.2 The Role of Explainer and Explainee

Figure 3.1 shows a minimalist explanation with one explainer (ER) and one
explainee (EE). In human-human explanatory interactions, the explainers usually
know more about a certain topic, the resulting explanandum, than the explainees
(or they think they know more). The explainees strive for understanding and the
explainers support them in overcoming a knowledge gap (cf. examples in Chap. 2).
Regarding human—computer/robot interaction, in most cases, it holds that the
explainer is the artificial agent that justifies its action, beliefs, decisions, and so forth.
Thus, the characteristics of these roles go beyond the difference in knowledge. They
are discussed in detail in Chap. 8. In classic XAlI, the Al is the explainer, and the
human user is the explainee. The Al explains or justifies its actions and decisions
(see below regarding the explanandum). Further humans are often involved here as
well. This is the case, for example, when an expert explains the Al’s decisions to a
layperson. However, it can be the other way around—for example, when a human
explains to a robot why they do not like the recommendation given by the machine.
Several further differentiations are important: There are differences between the
characteristics of different explainers and explainees such as the type of the partner
(robot, human, avatar, etc.), their domain knowledge, the explainers’ ability to
explain, their interest in the explanandum, and so forth (cf. Chap. 14). Besides the
individuals, the relationships that explainer and explainee have with the explanation
context differ and impact on the role of explainer and explainee (e.g., good friends,
a student and their teacher, a doctor and a patient, a police officer and the suspect,
etc.) (see Chaps. 4 and 8). The roles of explainer and explainee can even be reversed
during an explanation. During some explanation steps, the original explainee might
explain their point of view to the original explainer or might add some knowledge
regarding the domain, the explanandum, or related topics. This leads to the need
to define the explanation: Is it still the same explanation if the roles reverse or
the explanandum changes (even slightly)? Additionally, explainers and explainees
themselves change over the course of the explanatory dialog. The most obvious
differences pertain to the explainee’s level of understanding the explanandum—
something that should increase over the course of an explanation. Likewise, there
are changes regarding their cognitive load and attention as well as the resulting
verbal and nonverbal behavior (see Chaps. 19, 13, Robrecht et al., 2024.) Another
aspect to note is the number of people involved in the explanation: Fig. 3.1 shows
two people involved. However, in many explanations—for example, at school or
university lectures—one explainer and many explainees are the norm. This limits
the possibilities for individualized adaptive explanations (cf. Chap. 13).
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Table 3.1 The components of an explanation in the six scenarios presented in Chap. 2

Global Explanandum and Sequential

Scenario| Explainer Explainee(s) Subcomponents

1 Kary Marie, Reason for buying Car A with sequential
car-interested subcomponents:
friend

* Reason for buying Car A, more specifically
restricted to what interests or is not known to
or convinces the explainee

¢ Reason for not buying Car B

* Reason for not buying Car C

* Reason for not buying Car C with extra option

2 Decision Support | Kary The current proposal of the Al system:

System
Y * Reason for buying Car A

* Reason for preference for Car B
* Reason for buying Car C

3 Robot co-worker | Human Robot goals and plans, decisions and actions
or service robot | co-worker or

assisted user e This can be partially observed by the human

explainee

* Why and how robot has made a decision or
achieved an action

* Need for predictable, legible and acceptable

behavior
4 Decision support | Physician and A diagnosis and treatment decision:
system patient X . .
* Reason for why proposing Diagnosis or Treat-
ment A
e Reason for why not proposing Diagnosis or
Treatment B
* Diagnosis or treatment for a different value of
Feature X
5 RoboChef User Teaching a recipe to the user:
e Why the user’s dish is not like the robot’s
6 Knowledgable Non- Game explanation, consisting of subexplananda
human knowledgable such as the following:
human

* Goal of the game
« Items such as cards, dice, meeple, objects, etc.
* Rules and strategies
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3.3 Explanandum

As stated before, the explanandum1 is the entity (maybe an event, phenomenon, or
decision) that is the object of an explanation (see Fig. 3.1, cf. Garfinkel (1981)). In
scientific explanations, an explanandum is a term used to refer to the statement or
phenomenon that is to be explained. It is the proposition, fact, or phenomenon that
requires an explanation (Woodward, 1979). For example, if someone observes that
an object falls to the ground when released, the explanandum in this case would be
the falling of the object. Scientists then aim to provide an explanans, which is the
set of statements or principles that constitute the explanation for the explanandum
(Bokulich, 2011). In this case, the explanans might involve the principles of gravity
and the laws of motion. In the following, we shall focus on everyday explanations
instead of scientific ones. Everyday explanations do not claim to be complete and
exact (Rohlfing et al., 2021; Miller, 2019). They often contain partial information.
During the course of an explanation, the explanandum in everyday explanations is
a “moving target” (Rohlfing et al., 2021, p. 720), not predefined and finished at the
beginning of the explanation.

The explanandum has a global form describing what the explanation is about in
general (global explanandum). However, we use the term explanandum to refer to
a local explanandum, which is the content-related goal of one explanation step. We
define an explanation step as one explainer move and the explainee’s following con-
tribution. The explanandum might be the same for multiple subsequent explanation
steps. Over the course of an explanation, these local explananda form a sequence.

The explanandum is not only defined by a given situation,? event, or object (e.g.,
the car itself in Kary’s car scenario Chap. 2) but also by the goals of the explainer
and the explainee. For example, there are different forms of understanding, and
it can be the goal of an explainee to comprehend something about cars or this
specific car (to acquire knowledge) or to be enabled to drive cars or this car—that
is, to learn an action (cf. Buschmeier et al., 2025). Regarding comprehension as
well as enabledness, goals can differ widely with regard to the level of intended
understanding, the specific object, and so forth. Also in this sense, the explanandum
can change over the course of an explanation, and thus, it is co-constructed by
explainer and explainee (cf. Chap. 13).

Different disciplines have different interpretations of how and — in a figurative
sense — where this construction takes place. From the point of view of cognitive
psychology, the explanandum can be seen as a mental representation of the explainer
as well as the explainee (cf. Johnson-Laird, 2005). Thus, the explanandum is
different for explainer and explainee. It can be expected that, at the beginning of
an explanation, the explainer may have a better (more complete, more correct)
representation than the explainee, whereas over the course of the explanation,

! The plural is explananda.

2 The context significantly influences both the emergence and modification of the explanandum
(see Chap. 4).
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the representation of the explainee is built up (cf. Kintsch, 1998). Additionally,
explainer and explainee might have their own models of what the explanation should
be about and what the need for understanding in the explainee is. Following a con-
structivist view of knowledge and knowledge generation, an objective explanandum
does not exist, just as the knowledge of two people is never the same. Similarly,
computer sciences consider the explanandum as a mental model/domain model that
is part of an explaining system (cf. Schmid & Wrede, 2022). Going beyond this
individual constructivist perspective, a social constructivist view such as that in
conversation analysis and sociocultural theory locates the explanandum in between
the explainer and the explainee (Kern & Selting, 2020; Rogoff, 1998, e.g.,). As a
co-construction, it emerges out of negotiation processes during the course of an
explanation (cf. Rohlfing et al., 2021; Chaps. 1, 13).

Coming to explananda in sXAI, the sXAI system estimates the needs of the
explainee.’ Speaking about these ‘needs, we address different aspects such as
the explainee’s desires, goals, interests, knowledge gap, and so forth (Alpsancar
et al., 2024). These aspects are built into the sXAI’s model of the explainee (the
partner model) and are used to derive the explanandum. These models of explainee
and explanandum are reevaluated and adapted at each step of an explanation
(see Chap. 14). Regarding the case of sXAlI, the explanation need arises based
on observations of Al outputs. Depending on the context and application, the
explanation can take, in particular, these forms:

1. Immaterial: a decision that has been taken by the machine in response to a
request of the user; a solution to a request formulated as a choice, a selection, a
diagnosis, a plan, a recommendation or an assessment

2. Concrete: an object or a device built by the Al system (e.g., a 3D printed object)

. A past activity: a task that has been achieved by an Al-enabled machine

4. An ongoing activity: the overall activity a machine is currently performing: its
goal, the physical action the machine is currently performing (the current step in
its plan) that can be observed together with its past actions, and its current plan
for future action (including the anticipated contribution of the humans in case of
a human-machine shared activity), with the latter presenting a fluid transition to
the immaterial outputs

(O8]

In the first three cases, the explanation process happens post hoc. In the
ongoing activity case, the explanation activity accompanies a human-machine
shared activity. It is somehow intermixed with it.

Importantly, the observed output might not be congruent with the respective
global explanandum. Let us consider the example of multiple past actions of an
Al-enabled machine as the output that the human explainee has witnessed. The

3 We use the term “need” in a colloquial sense, because it is well-known and popular in XAI
literature (e.g., recently Human & Watkins, 2023). However, it is problematic, because it seems
like a scientific term used without a conceptual background and it implies the perspective of the
user as a passive person.
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explanation need arises, because the explainee thinks to have recognized some
commonality in the past actions (i.e., an interpretation) and suspects a general
strategy behind the machine’s behavior. The global explanandum is, thus, the
interpretation of the output (i.e., the general strategy) or even part of the machine’s
architecture causing the commonalities in the observed behavior.

The output is perceived, at least partially, by the human explainee as a physical
object or as an action performed by the machine in the physical environment, on the
human, or accompanying/supporting a human action using speech, text, or various
modalities (see Chap. 23).

It is important to note that the explanandum might be perceived only partially
(e.g., due to spatial conditions) and might need elaborate interpretation (cf. Chap. 4).
This should be taken into account in the explanation process. Witnessing it partially
might give rise to a fair amount of uncertainty, adding to the co-constructive nature
of the explanandum.

It is also important to note that when the explanation accompanies an activity
of the machine, the explanandum is somehow intertwined or even merged with
the production of the explanans. The machine performs an action and conveys
explanation information about it. An example is when a robot adapts a motion to
achieve a task or synthesize it not only to achieve the task but also to convey to the
human information about its intention or target.

Instances of Explanandum and Explanans for an AI-Enabled Robot

The following two cases illustrate a post hoc explanation process (Case 1) and an
explanation of an ongoing activity (Case 2) (see Sect. 2.6 for a detailed example)
for a cognitive and interactive robot (Lemaignan et al., 2017; Hellstrom & Bensch,
2018; Clodic et al., 2017; Arnold et al., 2021; Sakai & Nagai, 2022).

Case 1
Human H1 has given a task to Robot R. R has achieved the task.

1. This task involved R alone

2. This task involved assistance to Human H2 (for what concerns Human H2, refer
to Case 2)

The task has been achieved. Some of its effects are perceivable by H1. HI requests
R to give an explanation about what it has done (what happened with respect to
the task): The global explanandum is what happened—that is, what the robot has
decided, what it has done, and what resulted in terms of effects in the environment
and with respect to H2.

Case 2
Human H1 has given a goal to Robot R, and it is currently performing the task to
achieve it

1. This task involved R alone but in the presence of a Human H2 (or H1 themselves)
2. This task involved a collaborative activity with H1
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In this case, the explanans is closely intertwined with the explanandum (see
Sect. 3.4). The task is ongoing. Some of its effects are perceivable by the human
copresent with the robot (H2 and/or H1).

HI requests R to give an explanation about what it is currently doing: The output
is what happened until now. The global explanandum can be about the current
activity and its goal and also about what the robot is planning to do.

Moreover, the robot should consider the effects of its behavior on copresent
humans. At each step, while achieving its task, it has to ensure that its behavior
is predictable, legible, and acceptable by copresent and coacting humans.

3.4 Explanans

As above with regard to explananda (cf., Sect.3.3), for the sake of clarity, we
also differentiate between global and local explanantia.* The global explanans
addresses the (verbal) way that an explanation can be expressed and co-constructed
by both partners (see Fig. 3.1). It is a sequence of local explanantia that determine
how the respective explananda are conveyed at each explanation step. The way
an explanation is expressed depends on a plethora of factors (see also Chap.4).
Environmental factors such as loud background noise influence how the explanation
is given—in this case, the volume or other, nonverbal communicative means. Also,
the norms applied in a setting — when explaining to a superior in a work context
versus when explaining to a peer — impact on how an explanation is expressed,
for example, which gestures and words are chosen. Explanations are expressed
using multiple modalities: for example, with a graphic representation, pictogram,
gestures, but also verbal utterances (cf. Chaps. 19 and 25). Due to the discretization
of an explanation into explanation steps in our formalization (cf., Sect.3.5), the
production of the explanans is also discretized. However, it is produced continuously
such that the explanans used is adapted online during the interaction based on
observations of the explainee’s reactions (Pitsch et al., 2009; Vollmer et al., 2014;
cf. Chap. 13).

The explanans is closely intertwined with the explanandum. The explanandum
was defined above as the entity that is the object of an explanation, whereas the
explanans is the way this is done. Choosing and producing an adequate explanans
might, however, involve referring to a different topic—for instance, by using a
specific metaphor. This makes the distinction between explanans and explanandum
difficult. In our view, and according to our definitions of the global explanandum
and the local explananda, the explanans could involve a reference to a different
topic within one explanation step. A broader use of a different topic that extends
over multiple explanation steps and therefore is explained affects the respective
explananda in that the novel topic will constitute new explananda. We argue that

4 Explanantia is the plural of explanans.
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the choice of the explanantia in the explainer is determined by an explanation
strategy that couples explananda with the respective explanantia. The explanation
strategy is responsible for not only current but also the planning of future explananda
and explanantia, and it is updated constantly as the interaction unfolds. Further,
explanations, being a form of social interaction, naturally take place in face-to-face
communication (i.e., being physically copresent and sharing a referential space) in
which (human) interaction partners are able to perceive each other through multiple
sensory modalities and also use a variety of modalities to express themselves. There-
fore, the global explanans, local explanantia, and the feedback from interlocutors
(with respect to, e.g., the current level of understanding or the focus of attention)
within the social interaction can be expressed verbally, nonverbally, or multimodally
(with different combinations of multimodal behaviors) (see Chap. 19). Empirical
research has provided evidence that multimodality facilitates cognitive processing
and understanding (rather than hindering it, as one could expect because more
information needs to be processed simultaneously) (see Chap. 18, e.g., regarding
prosody Kern, 2007 or regarding gestures Holler & Bavelas, 2017).

Considering the factors influencing an explanans above, an explanans depends
even more on the context than the explanandum.

For sXAlI, the explanans plays a crucial role for conveying an explanandum and
making explanations more human-centered. However, the (linguistic) dimensions
and parameters of the explanans are still a subject of current research even in human
interaction, making the development of a toolbox for different explanantia for sXAI
especially difficult. In addition, multimodal communication becomes relevant for
sXAI as soon as explanations are (the explanans is) produced by technical agents
that provide anthropomorphic cues—for example, agents that use language, speech,
or exhibit human features (behavioral and morphological factors; Kim & Im, 2023).
Further, it is most likely that humans produce explanantia as multimodal utterances
in which information might be distributed across different modalities also when
interacting with technical agents. Therefore, a technical agent should be equipped
with proper processing allowing it to interpret multimodal input and respond
accordingly within explanatory interactions. However, given their ambiguity and
their dependency on context and culture, the integration of multimodal aspects into
technical systems is a challenging endeavor when it comes to both their perception
and their production (cf. Chap. 19).

3.5 Operationalizations of the Explanation Components

This section aims to clarify the multifaceted nature of explanation by proposing
a formal structure that captures its core components while also highlighting the
intricacies that are frequently neglected in current XAI models.

To simplify the implementation of XAI systems, several strong assumptions
are often introduced. These include idealized conditions such as perfect commu-
nication, fixed roles, and the absence of contextual factors. This contrasts sharply
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with the incremental and context-dependent nature of human explanations. By
outlining an exemplary set of these assumptions, we aim to illuminate not just
how explanations can be formalized but also the complexity that lies beneath the
surface—complexity that must be acknowledged and addressed for XAl systems to
truly mirror the richness of human explanatory practices.

We can assume an explanation E to be a process that consists of a sequence of
explanation steps e; . .. e,. In each step ¢;, the explainer er; (i.e., ER for explanation
step i) communicates the explanans es; to the explainee ee; (i.e, EE for explanation
step i) according to an explanation strategy s;. In each step, the explainee may
also signal or express explanation needs (i.e., the explanandum), denoted em;.
Consequently, each step e; can be regarded as a 5-tuple e; = (er;, ee;, s;i, es;, em;),
in which an explainer provides an explanans to an explainee according to an
explanation strategy, to which the explainee might form a need that could become
apparent or identifiable through cues.

Several strong assumptions can simplify the job of explaining for XAl systems in
contrast to the complexity of typical human—human explanations. Most importantly,
we could assume the following:

1. The explainer er; has the best interest of the explainee ee; in mind and does
not explain for the sake of explaining. Humans can explain for different reasons;
see Chap. 2, but Al explains only to bring about understanding in the explainee
(because of a need for understanding).

2. There are no errors in the communication of the explanandum—that is, the
relation between er;, ee;, and em; is functional.

3. There are no errors in understanding the explanans: es; is understood exactly as
intended.

4. er; and ee; are fixed roles during each step serving the knowledge transfer from
er; to ee;.

5. There exists at least one optimal E M and the respective explananda em; are fixed
a priori and objective.

6. There is no error in monitoring the explainee (or no monitoring at all, when the
ee; have known changing states) and the next explanandum depends only on the
current state of the explainee and is independent of the explanation history. The
steps contain all information necessary to ensure p(e;lei—1...e1) = p(eilei—1).

7. No additional context factors have to be taken into account.

3.6 How Does This Chapter Inspire Further Directions
of XAI?

In contrast to traditional state-of-the-art (SOTA) XAI approaches, which often rely
on simplifying assumptions Sect. 3.5 to streamline the explanation process, this
section delves into the complexities inherent in natural human—human explanations.
Co-constructing social XAl challenges the above assumptions by emphasizing that
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explanations are not static, one-way transfers of information, but rather evolving
dialogs shaped by the mutual engagement of explainer and explainee. This section
explores how abandoning assumptions such as fixed explananda (Assumption 5),
rigid role assignments (Assumption 4), and static explanation steps (Assumption 6)
opens up new possibilities for creating more adaptive, personalized, and context-
sensitive XAl systems. By focusing on the alignment of beliefs and the negotiation
of understanding, co-constructing sXAI aims to mirror the richness and complexity
of human explanatory practices, pushing the field toward more human-centered Al
solutions.

Some of the above assumptions in Sect. 3.5, especially 4, 5, and 6 breach the
idea of co-constructing sXAI In simple SOTA XAlI, all of these assumptions and
assumption 7 hold. Assumption 5 might often even be broader in SOTA XAI
and pertain to an equality of all explainees such that the explanation produced
is independent of the explainee. Personalized XAI does not assume equality of
explainees and “[characterizes] an explainee as an individuum with preferences,
personal characteristics, intentions, etc.” (Rohlfing et al., 2021, p. 719). Still,
explanations here are not given in a social interaction. In recipient-designed XAI
(Miller, 2019), the above are not assumed directly. Miller (2019) supports the
concept of recipient design by emphasizing the need to tailor Al explanations to the
specific purposes and cognitive processes of human users. However, in contrast to
co-constructing sXAl, the global explanandum is not a matter of co-construction,
but the explanation is only an interactive ‘transfer of knowledge,” and, as such,
serves the successive filling of a knowledge gap. Accordingly, the following is
assumed: E'M and, thus, the explananda em; depend on the current and successively
updated model of the explainee, but the global explanandum is fixed a priori and
objective.

In co-constructing sXAI, the global explanandum is not fixed over the course
of an interaction, but a “moving target” (Rohlfing et al., 2021). As the explainee’s
understanding grows, new needs or wants for understanding may form. In some
explanations, the explainee might initially not be sure what exactly they would like
to know. In this case, the explanandum might emerge in the interaction between
explainer and explainee. In other cases, the explanandum needs to be negotiated,
because there might be an (initial) offset between what the explainer believes
the explanandum to be and what the explainee believes it to be. Thus, in a co-
construction, if assumption 5 does not hold, then the explanandum at each step i is
not unique but rather consists of beliefs held by the explainer er; and the explainee
ee;. Formally, assuming a belief function b, we get em; = (b(er;), b(ee;)).
Therewith, the signature of explanation steps is now e; = (er;, ee;, s;, es;, b).

A good explanation, then, is characterized by a good alignment of the respective
explananda of explainer (i.e., b(er;)) and explainee (i.e., b(ee;)).

Additionally, in co-constructing sXAl, assumption 4 does not hold, and, for parts
of an explanation, the explainee might become the explainer and vice versa, thereby
reversing their roles (see Sect. 3.2). The explainee might, for example, become the
explainer and explain their prior understanding or point of view to the explainer
turned explainee.
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Assumptions 2 and 3 may hold for co-constructive explanations. If they do
not hold, however, the need for co-construction increases, because there are
misunderstandings and miscommunications that make an alignment even more
necessary.

These observations highlight the limitations of current SOTA approaches and
suggest the potential of co-constructing sXAI. Traditional XAI methods, as dis-
cussed, often treat the explanation process as a one-way transfer of knowledge,
assuming fixed explananda and equal treatment of all explainees. In contrast, co-
constructing sXAI envisions a dynamic, interactive process in which the explanan-
dum and the explanans evolve during the interaction, thereby accommodating the
explainee’s growing understanding and specific needs. This approach requires a
mutual exchange in which the roles of explainer and explainee can interchange,
fostering a more personalized and adaptive explanation framework. By focusing on
the alignment of beliefs between the explainer and explainee, co-constructing sXAI
aims to create more effective and context-sensitive explanations, advancing the field
toward more human-centered Al systems.

3.7 Rapid Access to the Content of This Chapter

Explanations are not straightforward, static processes. They evolve with the under-
standing of the explainee and the context of the interaction. The dynamic nature
of an explanation means that roles can interchange between the explainer and
explainee, with an explainee possibly contributing knowledge that alters the original
explanandum (subject of the explanation). This shift contrasts with traditional XAI
(explainable AI) in which explanations are typically one way.

This chapter focuses on the core components of explanations in social explain-
able AI (sXAlI) and their relevance to human—AlI interaction. The essential elements
of an explanation are identified, and how these elements interact is explored,
especially in dynamic, evolving explanations. The key concepts are the following:

* Explanandum: the object or entity being explained, such as an Al decision, event,
or action

e Explanans: the method or content of the explanation, often co-constructed
through interaction between explainer and explainee

¢ Explainer: the human or nonhuman agent in the role of producing the explanation

¢ Explainee: the human or nonhuman agent in the role of an addressee of the
explanation, often the human in XAl scenarios

These components form the foundation for understanding how explanations can be
structured in Al systems.

Role of Explainer and Explainee
The roles of explainer and explainee are dialogical. The explainee strives to under-
stand an explanandum, and the explainer supports them in overcoming a knowledge
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gap. Therefore, the explainer typically knows more about the explained domain than
the explainee. Explainer and explainee co-construct the explanation together. As
the explainee’s understanding grows, the explainer adapts the explanation. In XAl,
the Al classically serves as the explainer, with humans as explainees. Sometimes,
however, these roles may reverse, such as when the explainee (human) provides
feedback or additional information that alters the course of the explanation.

Explanandum as a “moving target”

The explanandum (the subject of explanation) is fluid, often changing during the
explanation process. It adapts to the explainee’s growing understanding or evolving
needs. For example, in the context of sXAlI, the explanandum might be the outcome
of a collaborative task between a robot and a human or it might be an AI’s
decision that might—over the course of the explanation—change to the impact of
an alternative decision on the explainee’s life.

Explanans and Its Importance

The explanans (how an explanation can be verbally or nonverbally expressed
and co-constructed by both partners) is tightly linked to the explanandum. For
instance, the explainer may use a specific reference to existing knowledge to help
the explainee understand the explanandum. The explanation strategy used by the
explainer determines how the explanandum is broken down into smaller parts,
influencing the effectiveness of the explanation. In sXAI, this can involve the Al
system using natural language, visual cues, or multimodal feedback to explain
its actions. The complexity of the explanans depends on factors such as context,
environment, and interaction norms that affect how the explanation is structured.

Future Directions

This chapter suggests moving beyond current state-of-the-art XAI methods that
assume fixed explananda and one-way knowledge transfer. Co-constructive sXAI
envisions a more adaptive system in which explanations evolve based on the
explainee’s goals and understanding. This allows for more personalized, effective
interactions. By focusing on how explanations are co-constructed and how explainer
and explainee roles can adapt to each other, co-constructive social XAl offers a
pathway to more human-centered Al systems.
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