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Abstract

The following abstract is somewhat of a provo-
cation piece where I describe what I perceive
to be an important omission from the intrinsic
motivation research landscape: the modelling
of social motivations. I will shortly describe
what social motivations are, point out the dif-
ference between intrinsic motivations as mod-
elled in machine learning and social motiva-
tion, and will hint how the integration of social
motivation in interactive systems might help
to address important issues in human-oriented
machine learning1.

1 Social Motivations in Psychology and
Cognitive Science

Social motivations appear to be somewhat of an
overlooked topic not just in the technical2 literature
on intrinsic motivation, but also in the psychologi-
cal literature on this topic. Morris et al. (2022), for
example, giving an otherwise detailed overview of
the psychological research of intrinsic and extrinsic
motivations, only mention them in the context of
social play. Social motivation is an umbrella term
for number of affective and cognitive factors that
make social experiences in general and joint action
in particular rewarding in their own right, that is,
independent of any goals that the participants of
that interaction may have had, either individually
or jointly, at the outset of the interaction (God-
man, 2013). Godman cites three factors falling
under this category, namely, (1) the hormone Oxy-
tocin, that she suggests is involved in rewarding
non-aggressive forms of human joint action; (2)
social emotions such as love and trust; and (3) em-
pathy. However, for the purpose of this abstract

1With ‘human-oriented machine learning’ I mean to re-
fer to the application of machine learning in human-robot
and human-computer interaction, including its application in
dialogue systems.

2‘technical’ as in machine learning

the details are not overly important. What is impor-
tant is the fact that there is an intrinsic motivation
driving human conduct, that is not goal-oriented,
and that shapes many of our social interactions. Ex-
perimental support for the existence - and effect -
of social motivations is provided by Carr and Wal-
ton (2014). Carr and Walton show how mere cues
of being involved in some form of joint engage-
ment, even if not physically co-present, renders
the involved more interested in challenging tasks,
increases the joy of performing the task as well as
their motivation to take on such tasks in the future.

2 Intrinsic Motivations in Machine
Learning

Intrinsic motivations are frequently located in one
of three classes (Aubret et al., 2023) . The first class
is based on prediction, frequently termed surprise,
an emotion that captures the mismatch between an
agent’s expectation of what is ought to occur and
what actually occurs (Barto et al., 2013). The sec-
ond class is based on novelty, which arises when
an item of knowledge is either new (= not present
in the agent’s memory) or significantly different
from the other knowledge in its memory (ibid.).
The third class is based on the acquisition of com-
petence or skill (Baldassarre and Mirolli, 2012).

Noticeably, all of these three classes of intrin-
sic motivation “aim", more or less directly, for the
agent to learn something, either by learning some-
thing new in terms of knowledge or competence,
or by learning to improve its capability in predict-
ing future states of its environment. This is hardly
surprising given that their technical formulations
arose from the the field of machine learning. It is
nevertheless important to point out this particular
aspect of these types of intrinsic motivations as it
is not obvious whether social motivations have this
orientation towards learning - at least not in the
direct manner that the other three types have. Their
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purpose appears to be the enabling and maintaining
of joint engagements in general, and joint actions
in particular, which are of particular importance in
human-robot interaction.

3 Current Issues in Human-Oriented
Machine Learning

Belhassein et al. (2022) provide an overview of
the current challenges in human-robot joint action,
which probably encompasses the majority of inter-
actions in human-robot interaction (HRI), includ-
ing speech-centered ones. As they attest, many
interactions with robots are still frustrating or off-
putting and end in failure (cf. Förster et al. 2023;
Förster et al. 2023). Reason for such failure in-
clude a high degree of uncertainty with regard to
the common ground between robot and human in-
teractor and poor coordination during joint action,
including the inability to recognize interactional
failure. Belhassein et al. argue that communicating
the commitment to joint act on part of the robot and
the expression of (shared) emotion may contribute
to tackling these issues.

There are a good number of communication
strategies, including emotional displays, that could
be deployed for this purpose (see Belhassein et al.
2022 for an overview). However, rather than hand-
crafting such strategies, not an uncommon practice
in HRI, it would be beneficial to design a more
principled method for deploying communicative
acts as well as for keeping track of communicative
expression on the human interactant’s part.
The question I would like to raise with this ab-
stract then is, whether (1) a formal formulation of
social motivation could or should be the kind of
principled method alluded to here, and (2) how this
formulation may look like in view of the differ-
ences between social and other types of intrinsic
motivations, especially the difference in terms of
orientation towards learning.
If such a formulation should be achieved, I sug-
gest that I could be used alongside other intrinsic
motivations in frameworks such as multi-object
reinforcement learning (cf. Palm and Schwenker
2019).
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