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ABSTRACT
State-of-the-art intelligent and interactive agents, such as Alexa
or Siri, often present overly conforming behaviour during inter-
actions with humans. This can result in a misalignment between
end-user expectations and agent behaviour. To overcome this bar-
rier in human-AI interactions, we introduce the Critical Friend (CF),
a conceptual idea that guides critical behaviour in human-human
interactions. We present our results as a formal understanding
that can be described through description logic and utilised for
reasoning capabilities, enabling implementations of the CF as an
intelligent interactive agent.

CCS CONCEPTS
•Human-centered computing→ Empirical studies in HCI;
HCI theory, concepts and models; characterised evaluations.
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1 INTRODUCTION
People generally have an understanding of what it means to be
a friend. Being a good friend in human-to-human interactions re-
quires a careful balance between providing your friend with what
they want, and what they need. Depending on the specifics of the
relationship, this balancing act oftentimes flows naturally. In ed-
ucational research, human-to-human interactions have been con-
ceptualised to guide senior-junior interactions. In such settings,
different Critical Friend (CF) frameworks are used to inform how
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to act in situations which require varying levels of ‘critical’ and
‘friend’ [1, 5, 14]. To illustrate, in a situation where a student mis-
behaves, an increase in ‘critical’ and a decrease in ‘friend’-like
behaviour might be necessary to provide the necessary support.
Although no rigid understanding of the CF is provided in the litera-
ture, Costa et al. conceptually define it to be “a trusted person who
asks provocative questions [. . . ]” [5, p.50]. Similarly, Storey andWang
describe it as “a challenging critic and a trusting friend” [20, p.1].
Therefore, as a response to conforming agents, we seek to better
understand how to formalise the Critical Friend (CF) behaviour for
a Critical Friend Agent (CFA) and contrast it against different char-
acterisations. We investigate this by exploring how the CF can be
formally understood to enable utilisation in human-AI interactions.
In this paper, we, therefore, pose the following research question:
How can the Critical Friend Agent be formally understood?

2 KNOWLEDGE MODELING
The initial step of our approach was to collect available articles
online that included a definition of the CF, generate data from
these articles, and analyse the data using a Grounded Theory ap-
proach [23]. Our formal understanding is therefore based on and
informed by prior research from the educational research domain.

We collected online articles that included a definition of the CF.
We took inspiration from PRISMA guidelines by structuring our
data search and data generation [16]. We limited our search to
Google Scholar, including articles that met our four inclusion crite-
ria: time frame (published between 1950-2021), language (English),
peer-reviewed in a scientific venue, and ‘Critical Friend” in the title.
This resulted in 299 articles. After reviewing titles and sorting out
irrelevant articles against our inclusion criteria, we included 52 ar-
ticles. We reviewed the abstracts of 52 articles and further excluded
20 articles that did not include any type of interpretation or expla-
nation of the CF, leaving 32 articles of relevance. A full reading of
the 32 articles generated a final number of 18 articles that met our
inclusion criteria and provided an interpretation or explanation of
the CF, and was included in our analysis. In analysing these articles,
we followed a four-step Grounded Theory process (initial coding,
intermediate coding, advanced coding, and grounded theory), as
suggested by prior research [23].

In line with Chun Tie et al., we deployed initial coding to identify
concepts, similarities, and conceptual information in our collected
data [23]. Hence, our first step in the analysis consisted of initial
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coding to generate a large set of codes, thereby identifying rele-
vant words or groups of words to establish a rigid basis for further
analysis. Initial coding generated 206 codes. Secondly, intermedi-
ate coding, in contrast to initial coding, helps to transform codes
into abstract concepts. Thus, the second step was an initial aggre-
gation of codes, merging or deleting similar codes. Intermediate
coding resulted in 75 codes sorted into meaningful units (e.g., ‘Un-
conditional’, ‘Supportive’, ‘Committed’, and ‘Share’ were grouped
as ‘Altruistic’). Thirdly, advanced coding is about “grounding the
data to have explanatory power" [23, p. 6], and reducing the data
into conceptual terms. This is done to establish an interrelated set
of sub-categories to inform the final grounded theory. Thus, we
focused on aggregating and revising codes and units. This step
aggregated 75 codes into 54 codes and 11 meaningful units, sorted
into nine categories (e.g., ‘Altruistic’, ‘Affective’, and ‘Flexible’ were
grouped as ‘Friend’). Lastly, we put forward a theory grounded
in data explaining the CF. The CF theory is then based on inter-
related concepts stemming from the collected and generated data.
Thus, in the following, we outline our theoretical interpretation of
the CF theory, by illustrating the CF theory as a representation of
properties, categories, and relations between these.

2.1 Results
Utilising Grounded Theory resulted in a knowledge model con-
stituted by 9 dimensions describing the concept of the CF (see
Figure 1), as categorised as ‘Friend’, ‘Neutral’, and ‘Critical’. In what
follows, we provide descriptions of the dimensions constituting the
CF based on included papers.

Altruistic [13, 17, 21] characterises being unconditionally sup-
portive in various ways, such as being supportive of ways of life,
sharing joy and sorrow, and being the best friend you can be. For
example, in a situation where a user seeks support from the CF, the
CF will avoid questioning motives and instead listen and support
the user to make the user feel better. Affective [1, 3, 7–9, 11, 21]
confirms a user’s feelings, such as raising the user’s achievements,
affirming positive notions of the user, and emphasizing stable fea-
tures of the user to support the user by confirming feelings. For
example, if a user seeks contact and shares personal information,
the CF will amplify what is optimistic about this information. Flexi-
ble [1, 3, 4, 7, 10, 18] describes being the right CF for a specific user,
independent of confounding factors by using salient concepts such
as being dynamic and compliant to be a good friend. For example,
to be appropriate in a flexible way requires meeting the demands of
the receiver independent of content. Guide [4, 9, 11, 14, 20, 21] pro-
vides a source of ideas and advice to aid a user in making the right
choice without explicitly telling the user what to do. For example,
suppose a user seeks help for irrational thoughts. In that case, the
CF might suggest one or two desirable actions to the user who may
decide upon the most preferred. Enlight [7, 12, 17, 19–21] is what
the CF uses when aiming to teach a user about themselves, as well as
taking the role of being a non-expert with expertise or a non-therapist
with therapeutic abilities. For example, if a user seeks advice on prac-
tical matters, the CF might offer reflections or perspectives to move
the interaction forward. Enable [10, 17, 20, 21] offers tools, such as
the ability to self-reflect, for a user to develop a basis from which
they can develop themselves. For example, a CF might identify a

Figure 1: Critical Friend Dimensions in OWL

situation where the user seeks to share information, and the CF
acts so the user is allowed to do so. Challenge = {Assumptions,
Effectiveness, Ideas, Perspectives} [1, 3, 7, 9, 14, 15] focuses on chal-
lenging a user about notions such as reasoning and assumptions.
Challenging reasoning can be questioning how the user has devel-
oped a particular thought and its implications. For example, the
CF identifies a controversial thought and challenges the user with
conflicting empirical facts . Criticize [3, 7, 9, 12, 14, 17, 19–21]
concerns the ability to give constructive and nonconstructive feed-
back and provide critical insights that may cause uneasiness. For
example, a user might share information about a situation where
the user acted maliciously, and the CF might question why the
user behaved in such a manner. Honesty [1, 17, 19, 22] describes
acting honestly, such as speaking your mind, focusing on what
you want to say rather than what the user will feel, and expressing
(possible) negative things that are actually true. For example, the
CF might be honest about disliking a particular comment made by
the user. To structure our results and make them open-source, we
use Protégé1, an open-source ontology editor and framework for
building intelligent systems, made available on GitHub2.

2.2 Implications
As intelligent and interactive agents are increasingly deployed in
real-life situations, designing for appropriate behaviour from these
agents across long-term interaction is a key concern. While prior
work has begun to explore the concept of friendship in our interac-
tion with AIs [2, 6], we pose that the CFA is relevant for considering
aspects of friendship currently underexplored in the literature. As
intelligent and interactive agents continue to play an increasingly
prominent role in our daily lives, we call attention to going beyond
the current conforming behaviour.
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