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Abstract
Design, like any social activity, greatly depends on human relationships for efficiency and
sustainability. Collaborative design (co-design) in particular relies on strong interactions
between members, as ideas and concepts become shared, going from personal (creation) to
interpersonal (co-creation). There is, then, a need to understand how interpersonal factors
influence interactions in co-design, and this understanding can be achieved by using the
insights gleaned from research on intersubjectivity, the field of social interactions. This
literature study was conducted using a systematic literature review to identify and classify
the different methods used to measure intersubjectivity and see how this knowledge could
explain the influence of interpersonal factors on interactions in co-design. The review
identified 66 methods, out of which 4 main categories were determined. Furthermore,
115 articles were analysed and systematized in an online database, leading to a new
understanding of the role of interpersonal factors in measuring the interactive levels in
co-design. They reveal a positive correlation, where a rising level of interactivity is made
possible by the formation and maintenance of co-creation, leading to a state of resonance
where the experiences of individuals are closely related. This paper presents a state-of-the-
art report on trends in the study of intersubjectivity through interpersonal factors and
proposes some directions for designers and researchers interested in taking these factors into
consideration for their next co-design situation.
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1. Introduction

1.1. Motivation

Creating something with others can allow us to reach new heights in a creative
endeavor, both in terms of the members taking part in it (i.e., the experience) and
the results. Pursuing this ideal, co-design aims to involve all stakeholders in the
design process. However, as with any social activity, co-design is heavily dependent
upon human interactions to ensure a smooth process and to make the most out of
the situation (Cash, Dekoninck & Ahmed-Kristensen 2020). While current design
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research focuses on either the process itself or the pursuit of outcomes from the
managerial side, it tends to forget that humans are not just another resource. There
is a need to focus on what causes interactions to reach high interactive levels. By
defining design in the words of Taura &Nagai (2011) as “the process of composing
a desired figure toward the future,” we can see how social design needs to focus on
human interaction mechanisms to attain a well-being society (Matsumae, Matsu-
mae & Nagai 2020). From that point, to challenge new social possibilities, there
appears to be a need for better experiences in social interactions, even in design,
that can help sustain co-design as a desirable future. This presents a viewpoint shift
from the design process to the interactions happening within it, pushing for a
deeper understanding of social interactions through intersubjectivity. Using recent
research on intersubjectivity, we can divide an interaction into moments linked
together by their intensity levels, estimated through the measure of interpersonal
factors. This study will then use knowledge from intersubjectivity research to better
understand the influence of interpersonal factors on interactions in co-design. We
must make design more accessible for everyone, regardless of their prior experi-
ences, to foster co-design.

1.2. Background

1.2.1. Intersubjectivity
Understanding human interactions, not as independent actions but as a web of
levels connected by their intensity understood through their resulting effects, is
one way to illustrate interpersonal factors. The experience of reality is a con-
tinuous and interactive flow, one that emanates between subjective subjects
linked together by the concept of intersubjectivity. First conceptualized by
Husserl in his Fifth Cartesian Meditation as the mechanism behind empathy,
see Bower (2015), the main idea of intersubjectivity is that subjects do not
constitute a world alone but jointly, together with other subjects. Serving as
the main idea to fuel the dialogism shift that happens in fields studying human
factors in social situations, such as cognitive science, psychology and behavioural
science, this new approach prompted important steps forward in our under-
standing of social interactions, such as the discovery of mirror neurons explained
in the study by Gallese (2003), the scaling system of intersubjectivity in child
development talked about by Trevarthen & Aitken (2001) and the development
of dialogism approaches in linguistics (Linell 2014). Recent neuroscience
research also hints at the promising use of interpersonal factors to understand
cognitive status during interactive situations by using newmethodologies such as
hyperbrain (Maÿe,Wang& Engel 2021). Following the socially interactive nature
of collaboration and (even more so) of co-design situations that could arise
between people with different design contexts, as in social design, where a shared
world is needed between themembers to attain the best results in co-creation, and
in which the formation andmaintenance of intersubjectivity was pointed out as a
dynamic mechanism byMatsumae & Nagai (2018), the possibility arises of using
intersubjectivity insights to understand the influence of interpersonal factors on
interactions in co-design. Furthermore, previous research focuses on concepts
related to intersubjectivity (i.e., interpersonal factors) by using them as a way to
quantify interactions in co-design. These concepts include shared understanding
from the study by Cash et al. (2020), empathy from the study by Ho, Ma & Lee
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(2011) or boundary objects from the study by Star (2010).While it also focuses on
the influence of human interactions on design, it only looks at it from specific
viewpoints, reducing the possibilities of applying a fully integrated view of
intersubjectivity. This research will then look at recent trends in human science
pertaining to the concept of intersubjectivity to see how interpersonal factors as a
whole influence the interactions needed in co-design.

1.2.2. Co-design
First referred to as participatory design, co-design is an approach to design that
aims to involve all stakeholders in the process to attain better results in terms of
usability and users’ needs. Rooted in the development of a designmethodology that
arose during the 60s and 70s, its main contribution was to recognize the social
aspects of design as an activity involving collaborations between practitioners of
different backgrounds, where one of the key factors to success is human interaction
(Voorberg, Bekkers & Tummers 2015). First, this approach advocated user-
oriented design, meaning the user must be integrated as part of the design process.
As the process became increasingly inclusive, it led to the elimination of the barrier
between designer and user, going as far as user empowerment (Simonsen &
Robertson 2012). In social design, for example, design methodologies were applied
to tackle the social domain. Indeed, by fostering the intersubjectivity between
members sharing different design contexts, in sustaining their interactions, the
complexity of interpersonal factors can be deepened, allowing us to challenge
complex human issues by prioritizing interactions and human factors. Recent
research suggests that co-design can lead to more innovative concepts and ideas
than standard design, while also enhancing the experience of the design process
itself (Mitchell et al. 2016). Furthermore, co-design led to the blending of design
research with other fields that study human behaviour, such as recent trends in
design thinking research (Cross 2001). However, to achieve a more integrative
experience in co-design, one that creates resonance between the creative psycho-
logical states of participants, there is a need to go further than just sharing
members’ creativity. One must create a shared world supported by a highly
interactive flow.

Indeed, co-design includes two different types of collaborative processes. One is
cooperative collaboration (i.e., cooperation), where only participation is needed to
achieve a defined common goal based on each member’s subjectivity. The other is
co-creative collaboration (i.e., co-creation), where each member’s creative partici-
pation is required, based on intersubjectivity during the socialization phase,
making possible the sharing of tacit knowledge and allowing a richer experience
(Matsumae & Nagai 2018; Nonaka, Toyama & Konno 2000). In other words,
intersubjectivity is needed to help co-design evolve from being cooperative to
co-creative and then to further sustain the interactive flow.

1.2.3. Co-creation
Co-creation is a process that occurs during co-design, where the shared world
created by the members allows the creativity of all participants to expand further
than it could on their own, supporting the development of more innovative
creations via resonance (Trischler et al. 2018; Junaidy & Nagai 2013). It is a type
of collaboration in the design process where each member’s creative participation
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is required, based on intersubjectivity during the socialization phase, meaning that
both goal and design context are intersubjectively and dynamically defined during
the process. To go from cooperation to co-creation, interactions need to reach
greater interactive levels. The creation of value comes from a highly interactive flow
leading to this shared state, where individual experiences and contexts grow closer
and tighter as the process advances, finally enabling creative resonance (Matsumae
&Nagai 2018). Resonance can be understood as a specific state at a high interactive
level that creates a shared experience far richer than the sum of each individual’s
experience by allowing interpersonal factors to overlap and resonate in the
intersubjective field, reducing the distance between each experience. Co-creation
is a “fable-shared” state that can only happen if there is intersubjectivity that allows
the highly interactive level needed for it to blossom. The possibility of attaining this
state is almost non-existent if motivations and goals are not co-created between
participants, because they fuel the need for it (Amabile 1983). Furthermore,
co-creation is heavily dependent on other human and contextual interpersonal
factors that are key to maintaining the complex dialogue needed for this shared
world. For this reason, this research will use intersubjectivity as a lens to under-
stand what kind of interactive flow is needed to create and maintain co-creation in
co-design and, by this, will define the influence of interpersonal factors on
interactions in co-design.

1.3. Aim

The purpose of this study is to answer these two research questions:

RQ1: What is the role of intersubjectivity in co-design?

RQ2: What methods are used tomeasure intersubjectivity using interpersonal factors
in social interactions?

The purpose of RQ1 is to explain why intersubjectivity is essential to under-
standing interactions in co-design. From there, RQ2 asks how we can actually
measure intersubjectivity by looking at existing research on interpersonal factors.
The scope of this research is to propose an original view of social interactions in
co-design as an intersubjective and interactive flow held together by its intensity
(i.e., interactive level) and how interpersonal factors are used to quantify this level.
It will not, however, propose an inclusive discussion of every aspect of said
interactions, as such a work would require extensive knowledge of each specific
factor and would be highly contextual, completely changing depending (for
example) on the number of participants or the conditions in which the interaction
takes place. Instead, this research aims to provide an overview made possible
thanks to the dialogic approach of intersubjectivity and to show how this view can
help draw links between the different dimensions of interactions and how they
interact with each other.

2. Methodology

2.1. Systematic literature review

To extract and summarize knowledge from multiple research fields, the method-
ology chosen for this research was a systematic literature review (SLR). The SLR
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methodology allows us to identify, evaluate and interpret available studies relevant
to a given research question (Kitchenham 2004). Following the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines in the
study byRethlefsen et al. (2021), this SLRwas divided into three steps: (1) planning,
(2) operating and (3) analysing. This study followed 69% of PRISMA recom-
mendations during research to ensure a responsible report, though it was not
registered on the PRISMAwebsite. Additionally, a PRISMA template flow diagram
was added to help clarify the selection process for the reviewed papers (see Figure 4
in Appendixes). For the planning step, a protocol explaining the goals, scope and
methods used for conducting the review was developed. In addition, the qualifi-
cation criteria were specified to ensure a smooth operating phase. Following these
criteria, the operating phase consisted of identifying relevant studies to prepare
them for the next step. Finally, the analysing phase was where the knowledge was
extracted, classified and interpreted to answer the research question. This SLR had
two goals:

• Identify, classify and discuss already existing methods used to measure inter-
subjectivity by using interpersonal factors.

• Determine their relationships and whether the methods can be applied in
co-design research.

To attain these goals, each method was defined by the interpersonal factor
studied, together with an explanation of the situation studied and the measure-
ment methodology proposed. Each method was classified as applicable or
inapplicable to design studies, by reflecting on the possibility to actually apply-
ing it in a design situation depending on the measurements use. This combined
together with further explanations on the limitations that could arise from their
use, and some comments from the study to fully explain the context in which
they were developed, helped answer RQ2. Before the operating phase could start,
we needed to identify relevant studies. To do this, a preliminary stage was
conducted in which 25 studies were selected from previous research to serve
as a set of primary studies (see Figure 5 in Appendixes for a detailed list of
primary studies), along with references to one of the main condensed books on
the concept of intersubjectivity (Crossley 1996). This preliminary step was
needed to identify research fields (as there are many approaches to intersub-
jectivity, depending on the background field), to recognize key authors and to
facilitate the search process. This step also helped define the keywords used in
the literature searches, and according to their relevancy in the primary studies,
the main keywords being intersubjectivity, measurement, methods, design, cre-
ativity and co-creation. The search methodology corresponded to choosing, for
each field, a representative group of articles discussing intersubjectivity and
methods used to measure it. The representation was confirmed by selecting
articles from a wide range of dates, authors and fields. For this SLR, two online
databases were used: Scopus andWeb of Science (both last consulted in January
2021), though most (95%) of the study comes from Scopus, as they were often
duplicated in both databases. To further restrict the number of papers, the
following qualifying criteria were applied:

• The study proposes, applies or reviews methods used to measure intersubject-
ivity or apply it in a given situation.
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• It must come from one of these fields: anthropology, behavioural science, child
development, cognitive science, communication, design, education, linguistics,
management, neuroscience, philosophy and psychology.

• The article must be from a peer-reviewed journal or conference.

During the analysis, the selected papers were read, and information concerning
intersubjectivity along with its possible application was extracted and classified/
summarized manually in a database by the first author.

2.2. Pool of selected studies

Following the search method explained above, and after considering the qualifi-
cation criteria, 115 studies were selected to be further analysed (see Figure 6 in
Appendixes for a detailed list of selected studies), resulting in the identification of
66 measurement methods.

Figure 1 shows the repartition of the selected studies per year of publication. A
clear increase in studies of intersubjectivity can be seen at the end of the 90s,
corresponding to the development of social cognitive science. Following this trend,
the number of publications exploded at the beginning of the century and has been
growing rapidly in the last 3 years (2019, 2020 and 2021) with the most studies
published overall.

In addition, if we look at the number of selected studies per research field, five
dominant fields stand out: psychology, design, neuroscience, child development and
linguistics.This diversity can be explained by the central role intersubjectivity plays
as the mediator of human interaction: as a status (cognitive) or as a phenomenon
(social). For example, in psychology, intersubjectivity is mainly understood as a
cognitive state that induces social interactive behaviour, while in design, it is
studied as a factor that drives interactions and could also be seen as a desirable
output, such as shared understanding or shared knowledge gained from the design
process.

Figure 1. Repartition of selected studies per year of publication.
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2.2.1. Representativity
From the pool of selected studies, 35 synonyms were identified to qualify for the
phenomenon of intersubjectivity. They can be divided between:

• a synonym that specifies an aspect of the phenomenon: innate intersubjectivity,
mimetic intersubjectivity, embodied intersubjectivity, enactive intersubjectivity,
open intersubjectivity, reflective intersubjectivity…

• a synonym that adds an intersubjective aspect to an already existing concept:
intersubjective engagement, intersubjective understanding, intersubjective reci-
procity, intersubjective psychobiology of human intentions…

• and other synonyms that use it to understand similar concepts related to human
interactions: heedful interrelating, shared understanding, dialectic, motor mim-
icry, shared assumptions, perspective taking, connectedness, culturally shared
knowledge, interpersonal perceptions, imitations, empathy, sympathy, inter-
actional contingency, emotional contagion, open dialogical relationships, inter-
personal synchrony, dyadic state…

This large selection of approaches, together with the way the articles were
selected, ensured that this pool of selected studies was representative of the current
trends in each field while taking into account different viewpoints andmaintaining
diversity. This is supported by having 99 first authors who published in 98 different
journals or conferences out of the 115 articles selected. The probability of having an
article from a different first author and published in another journal or conference
was then 73%.

3. Results

3.1. Understanding interactions in co-design through
intersubjectivity

In the case of design, human factors have often been seen as resources that can be
managed through good processes. However, it now seems evident that this view is
limited and insufficient, especially in the case of co-design, where the collaboration
is what leads to interesting results.

Indeed, it has often been noted in collaboration during design that failure
leading to bad results arises mostly from the failure to properly manage the
interaction during the process. This understanding of interactions, as being critical
to limiting rifts between participants, was advocated by the development of
research on boundary objects (Star 2010). In a similar vein, the need for sharedness
between participants in co-design was also advanced in a study of motivation and
its impact on the process itself (Amabile 1983). There is, then, a need to understand
interaction beyond that in terms of a member’s subjective experience of the design
process, what makes it transcend this personal perspective and become interper-
sonal. There is a further need to study intersubjectivity to understand interactions
in co-design.

Co-design is a particular process that needs specific management of its inter-
actions and, to achieve this, a better understanding of the role of interpersonal
factors in the development of co-creation (Nonaka et al. 2000). This clear need for
interpersonal factors to understand the complex dynamics that lead during
co-design to the formation of co-creation was shown in previous research as a
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correlation between the formation of co-creation and the rise of intersubjectivity
(Matsumae &Nagai 2018). During this study, it was explained that the co-creation
process is directed by internal and external context vectors of each individual and
that the contexts of each individual are altered through co-creation, meaning that
the interactions were central to nurturing the process by integrating these vectors
in social design with design concepts. Following this, an inverted vortex model was
proposed to represent the dynamic mechanism of the formative process of inter-
subjectivity (as shared subjectivities) through co-creation. It then seems that
intersubjectivity can be understood as a shared basis that maintains and aggregates
the vectors of the different participants, leading them from co-operative collabor-
ation to co-creative collaboration. This transition in the shared creative state of a
team in co-design is made possible by the intersubjectivity formed between
participants’ subjectivities, raised from their experience during the design process.

Furthermore, intersubjectivity in the specific context of co-design corresponds
not only to something that qualifies the interactions happening inside it but also to
the outcomes. It can be used as a means of reaching a goal of an equally shared
amount of knowledge or understanding between the participants, as described by
Keating & Jarvenpaa (2011). It can also be used to help understand the principles
that make empathy such a powerful tool in the shared design context between
designers (Svanæs & Barkhuus 2020). In some cases, it is equivalent to a sharing of
experience between designers to develop the overall motivations and expand the
design space (Pifarré 2019). It often goes with an increase in shared artefacts in the
design team, as explained by Cash, Dekoninck & Ahmed-Kristensen (2017), all
while aiming for an integrative design process that can allow collaboration to reach
optimal experience and performance (in design terms, from a managerial point of
view). This then leads to intersubjectivity as a way to study fruitful interactions, in
the sense that barriers between each member’s subjectivities can be crossed, and to
creation during the process of a new space where the sharing of norms and values
becomes easier and more complete (Keating & Jarvenpaa 2011).

In short, intersubjectivity is essential to understanding the experience of social
interactions in co-design and how these interactions can determine its success.
Having a deeper understanding of intersubjectivity as a social interactive field
opens the possibility of determining the influence of interpersonal factors on the
experience of co-creation, leading to a better management of co-design through
human factors.

3.2. Intersubjectivity as a social interactive field

Intersubjectivity is used in a variety of fields to help understand multiple phenom-
ena all related to social interactions. (In total, 35 concepts were identified.) Each of
these concepts can be classified into three main groups:

1. An integrated view of the forces behind an interaction.
2. A dialogism approach on a result out of an interaction.
3. A specific aspect/behaviour of an interaction.

This separation comes from the development of the concept of intersubjectivity in
research from, first, a philosophical view to answer the problem of other minds as
used by Husserl (1960) to build alterity in phenomenology. From there, multiple
fields applied this new view on their subject of study, be it on (1) force such as Bower
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(2015);Matsumae &Nagai (2018); Gillespie &Cornish (2009), on (2) a result as for
example in Keating & Jarvenpaa (2011); Martin, Sokol & Elfers (2008); Du Bois,
Hobson & Hobson (2014) or (3) an aspect of human interactions, see (Cash et al.
2020; Gallese 2003; Maÿe et al. 2021; Ho et al. 2011). This separation of concepts
mainly arose for historical reasons. However, recent trends see efforts to gather this
fragmented knowledge into one coherent analysis of what makes human inter-
actions possible and special.

This presents us with the need to define more precisely what the overall
common ground is behind it and how it leads to considering the flow of interactive
levels in a social situation as a correct approximation of its core. The definition out
of a previous SLR, presented in an article titled “Intersubjectivity: Towards a
Dialogical Analysis” by Gillespie & Cornish (2009), allows us to describe the
current understanding on intersubjectivity as:

“the possible relations between people’s perspectives.”

From this definition, Gillespie and Cornish categorized 6 types of studies on
intersubjectivity:

1. An agreement in the sense of a shared definition of an object.
2. Mutual awareness of agreement or disagreement and even the realisation of

such understanding or misunderstanding.
3. Cognitive approaches that correspond to the attribution of intentionality,

feelings and beliefs to others.
4. Implicit/automatic behavioural orientations towards others (embodied inter-

subjectivity).
5. A measure of social interactions in terms of their situational, interactional and

performative nature.
6. Cultural aspects corresponding to a partially shared and largely taken-for-

granted background that interlocutors assume.

This wouldmean that intersubjectivity corresponds to allmodalities that are available
to link subjectivities through social interactions. However, since this research was
published, new results from cognitive science have expanded our understanding of
this concept as not only a relation between perspectives but as a cognitive predispos-
ition in humans to engage in social interaction. Ever since the discovery of mirror
neurons, first in monkeys and then in humans, by Vittorio Gallese and his research
team, there has been strong advocacy of the idea that we as a species have a cognitive
predisposition to not only recognize other humans as being the same as us (shared
perspectives) but that there is actually a shared manifold resulting from natural
selection that allows smooth social interactions (Gallese 2003). This goes beyond
simple relationships and affirms the intersubjective predisposition of humans to
socially interact. Going in the same direction, Herrmann et al. (2007) presented the
cultural intelligence hypothesis, explaining that humans have a tendency to outdo
their nearest primate relatives (chimpanzees and orangutans) even in ontogeny, in
terms of skills of social-cultural cognition such as social learning, communication and
theory of mind. They hypothesised that this predisposition to engage and socially
interact was partly responsible for our development as a dominant species.

Further proof of this propensitywas discovered in child development, where it was
observed that not only is a baby able to interact with his/her parents before birth,
creating the link necessary for future feelings of attachment that will later pave theway
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for the development of intersubjectivity, as explained byKokkinaki &Markodimitraki
(2019), but also that these interactions during early life have an effect on the cerebral
plasticity of both the children and their partners, “calibrating” the brain to develop a
specific interactive channel together, enabling the learning of social interactions on the
go (Schore 2021). All this research tends to focus on some specific cognitive status that
allows human social interaction and reveals that this cognitive predisposition is made
possible by an underlying mechanism created together by interactive participants,
joining subjectivity through social interactions, which is what we call intersubjectivity.
This is why intersubjectivity can be understood as a field that allows social interactions
created jointly between participants—a social interactive field.

In the same way that forces in physics can be described as the results of
interactions between particles and their environment (represented by a field), we
can explain intersubjectivity as a field that creates andmaintains social interactions
by building connections upon each participant’s subjectivity. This field creates the
interaction and then is influenced back by it, creating this dialogical musical flow
Trondalen (2019), that, once studied at a phenomenological level, becomes a direct
manifestation of it. It is the underlying phenomena that make interactions possible
between individuals, as explained by Schore (2021) and, as such, cannot be
understood in its entirety but can be studied through its resulting forces, the
interpersonal factors that are used to quantify the interactive level. Studying
the flow of interactive levels in a social situation can produce a body of evidence
for the intersubjective field. As such, measuring intersubjectivity is measuring
interpersonal factors, indicating an interactive level at a given moment and then
linking it with others as a flow of interactions throughout the entire situation.
However, this approach presents us with a new problem: the temporality of
interpersonal factors. Indeed, is the field interacting because it was first there,
always present in the background, or is it because it was created once the
interaction began? This is an interesting question for philosophy but has little
impact in practice, as interaction is always dependent on its social context and so
always starts and ends before and after the actual measurement takes place. This
means that, in our case, interpersonal factors are indeed resulting from the
beginning of the interaction that we consider, before the start of measurement of
the interactive flow, corresponding to the context of the situation studied. This
starting point is always present by nature and provides the equivalent of the initial
state (referential) of the following interaction. It also means that participants are
already interacting and that we must take an integrative approach from the start.

This implies that intersubjectivity measurements or, with our new understand-
ing, measurements of interpersonal factors, focus on different aspects of the
interaction following specific dimensions. Each of these dimensions is observed
to quantify the interactive level and its effects on the flow of the interactions, which
serves as a bundle of proof for the intersubjective field. These dimensions can then
be used to categorize the measurement methods used for interpersonal factors,
depending on their approach to the interaction. This classification along with the
dimensions will be presented later.

3.3. Database

As a result of this SLR, 115 articles were analysed and 66 measurement methods
were identified and recorded in a database created in Excel®. The creation of this
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database was motivated by the need to pull together the current understanding of
intersubjectivity by measurement methods of interpersonal factors and how it can
be applied in specific contexts. This is why it was made available to any researcher
who wishes to use it in their own field. Two categories of study were selected: one
with a measurement method included and explained (type I study) and one
without any method but which brings information on the use of the concept of
intersubjectivity in a given field, allowing us to expand the amount of understand-
ing and possible applications (type II study).

The information taken from each article and entered into the database can be
divided into 4 main parts (see Figure 2 for details):

• The identification of research containing the data of title, year of publication,
authors, journal/conference name, references, DOI, research fields, keywords

• The definition of measurement method and its interpersonal factor with
situation studied, intersubjectivity name, intersubjectivity definition, method-
ology of use

• The categorization of the measurement method using category (of measurement
method), type of intersubjectivity (according to Gillespie & Cornish)

• The applicability of the research knowledge according to applicable to co-design,
limitations, why intersubjectivity in this context, comments

Figure 2. Database explanation.
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However, for the type II study, as these studies did not explicitly mention them,
the following data were left out (indicated by “NA” in the database): situation
studied, methodology use, category, type of intersubjectivity, applicable to co-design
and limitations.

The identification part is used as a reference to situate the study in its context.
The research fields were defined according to the field of the journal and/or the
expertise of the authors, together with a check on the keywords employed. The
definition part is where the name and definition of intersubjectivity as given by
the study are registered along with the information on the measurement method
and its interpersonal factor for the type I study, according to the situation in which
it was studied and with an explanation of the methodology used. For the same type
I study, the categorization part classifies them according to their category of
method (4 categories explained in the next section) and the type of intersubjectivity
they studied (from 1 to 6) following the classification presented in the last
section (Gillespie & Cornish 2009). Finally, the applicability part gives an answer
to the possibility of using this method for studying its factor in co-design activities,
the limitations that are likely to be encountered with its use, and for what reason it
was used in this context, as well as some comments taken directly from the article to
complete the understanding of the study on intersubjectivity. These comments are
used to specify the context of development of the measurement methods in the
study and are needed to fully enable their use as references. However, all copyrights
are owned by the authors and/or publishers of the original study and do not rest
with the author of this article. This database is publicly available at: https://www.
doi.org/10.13140/RG.2.2.18580.99204.

3.4. Classification of measurement methods

As explained previously, to simplify the interactive flow composing an interaction
and quantify the interactive levels associated with it, the measurement method of
interpersonal factors focuses on different dimensions. We can define these dimen-
sions of interactions in the following 6 aspects:

• Temporality: static/dynamic
• Perspective: subjective/intersubjective/objective
• Cognition data observations: direct/indirect
• Role: process/outcome
• Placement: internal/external
• Intensity: stable/unstable

By applying ameasurementmethod to each of these dimensions, we can determine
what aspect of the interaction the interpersonal factor seeks to understand and how
it can be linked with other interpersonal factors to approximate the interactive flow
through an integrative approach. This categorization allows the authors to specify
whether the measurement method has used mostly subjective (as in asking for the
perspective of one of the participants), intersubjective (as in asking for the inter-
personal perspective) or objective (as in taking an external point of view such as
video or specific measurement) data to understand the interaction, mixed with a
static (from the moment) or dynamic (from the flow) approach from direct (from
the phenomena) or indirect (as results of the phenomena) cognition data obser-
vations to grasp the intensity of the interactive level. Its relationship with other
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factors is then defined by the role it plays in the interactive flow, as a process (part
of) or an outcome (results afterward), by its placement inside the interaction as an
internal (coming within the interaction) or external (coming from outside) force,
and by whether its intensity is stable (maintaining the same level) until the next
situation or unstable (changes the level), leading to a change in the interaction level.
By observing these dimensions, it became apparent that some measurement
methods of interpersonal factors could be separated into four categories according
to their perspective and their temporality: for each interactive moment of static
data, there is subjective feedback, objective behaviour observation, includingmeas-
urements from biosignals and, to link these moments as dynamic data, the dynamic
context. The link between dimensions and these categories is developed later in a
summarized manner in Table 1 (see Table 1).

This conceptual classification is used to simplify the study of interaction as a
dynamic phenomenon through the separation of static and dynamic data corres-
ponding to the actual measurement methodology used, meaning that this separ-
ation comes from the way the data from the measurement methodology are
integrated during an interaction: as a group of independent measurements for
static data and as a function of these moments put together for dynamic data. It is
not a separation of the interpersonal factors studying a specific aspect of the
interactions, much less a distinction of the integrative aspect of them, such as
advocated by the body of mind theory. If we follow the definition of intersubject-
ivity as a social interactive field, it seems important not to forget that interpersonal
factors always influence each other. This is why the classification is only of the
measurement method itself and not of the phenomenon behind it.

For example, in the case of subjective feedback, we can say that these methods
focus on a static approach to subjective data by direct observations. These factors
are then understood as an internal outcome of the interactive moment with mostly
a stable intensity for the next moment. To simplify this categorization process, we
coded them as follow:

S: Subjective feedback/B: Objective behaviour observation/M: Measurements from
biosignals/C: Dynamic Context / +: method uses both categories of approaches

For example, S+C means that the method uses both subjective feedback and dynamic
context to measure intersubjectivity.

The classification was done by the first author and then verified by an inde-
pendent assistant, with an interrater match of 100% for the 66 methods classified
after discussions with the latter. Most of themeasurement methods identified were
already amix of different categories used to grasp, as much as possible, the entirety
of the interactive flow, and some trends can be identified.

All methods included dynamic context (coded C) in their study to integrate the
interactive moment in a flow of interaction. This category can be divided into two
sub-categories for easier comprehension: one gathering the internal integrated into
external and unstable dynamic forces transiting behind the interactions, called
driving forces, and one that considers the internal unstable effect of the output of
one interactive moment on the next, called interactional context. This sub-division
is a theoretical one. While, in reality, it is almost impossible to distinguish between
these two sub-categories, it was still important to divide them to completely
represent the impact of the interpersonal factors on eachmoment of the interactive
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flow. It was the one the most studied, as it provides the opportunity to use the
results of the interaction as study material in an integrated approach. These results
agree with the current understanding of intersubjectivity as shared perspectives,
where the outcomes can be measured by looking at the application of these
perspectives in the situation. In other respects, measurements from biosignals
(codedM)make up the category with the fewestmethods (only eight), as it remains
a new approach used mainly in neuroscience and needs heavy equipment and
processing of data to be used compared to the others. It can also be noted that this
category is, in reality, a sub-category of objective behaviour observations (coded B).
However, it was separated as a focused category to underline the difference in
approaches between the two: direct cognition data observations in the case of B, as,
for example, a study of motor mimicry via video and pose comparison, compared
to indirect measurements in the case of M, such as hyperbrain studies. Subjective
feedback (coded S) is the only way to access the personal subjective experience of
the interaction. It is not oftenmixedwith objective data as that creates a difficulty in
defining the relationships between the datasets. Instead, a specific methodology
would need to be developed to use it in combination with other approaches. There
is still a gap existing between the perception of a phenomenon and its cognitive
mechanism. However, the study proposing these combinations seems to have the
most integrated and complete understanding of the interaction and its flow in a
given situation. For example, in the research done by Jackson, Meltzoff & Decety
(2005), the authors tried to measure the empathy level (interpersonal factor of the
study) of participants by using subjective reports of feeling of pain (S) while looking
at an image together with a visual analog rating (B +C), all while comparing to data
coming from a fMRI(M). This study then concluded with the deeply intersubject-
ive aspect of pain perception and how empathy contributes to it. By linking
together measurement from all the categories, it was possible to go beyond just
understanding an individualistic biologic aspect of social behaviour.

This categorization, and a repartition of the method according to these cat-
egories, along with a few examples of interpersonal factors for each category, is
presented in Table 1.

By using this categorization along with the database presented in the previous
section, we can better understand the role of each interpersonal factor on the
interactive flow and how this role can be applied in a specific context. For example,
one of the most studied interpersonal factors from the driving forces category is
motivation. Motivation is essential to understanding the reason for the interaction
(intersubjective) and in what direction each participant wants to lead it (internal/
external). It corresponds to a cognitive phenomenon that is observed directly from
data such as feelings from participants and agency data (direct). It serves as a
driving force for a dynamic context (process) that pushes the interactions in one
direction or another (dynamic) depending on the state of the interactive flow
(unstable). This is why motivation must be understood from a dialogic point of
view, as not only a result coming from one interactive moment but as something
integrated throughout the interactive flow, participating in its dynamic. One study
that supported this approach onmotivation is the study byMatusov (2001). In this
study, motivation was defined as human agency:

“Agency involves processes of developing and prioritizing goals, problems and choices,
problem solving, and making and realizing solutions (including moral ones).”
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This view of motivation as unstable and always fluctuating, heavily dependent
on the current state of the interactive flow and participating in its sustainment or its
decay, is then reflected on the method used to measure it, including feedback,
behavioural analysis and results from the activity (S + B + C). This mix of methods
can be explained by the fact that motivation was not the only factor studied in this
research but was a part of three factors used to study intersubjectivity, together with
communicative behaviour and perceptions. As is evident, each measurement
method of interpersonal factors is dependent on the context of the study in which
it is realized and should be used as a reference only along with the information
presented in the database, as it is essential to understanding its role in the
interaction’s simplification. This is why the database was made public and this
categorization is useful as a guide to help researchers navigate through it, making it
available for any researcher who wants to use these factors in their own context.

As explained before, what are referred to here as interpersonal factors are the
actual phenomena that quantify the interactive level, as they are showing the
interaction’s dimensions. Bymeasuring these interpersonal factors, we can develop
a good approximation of the interactive flow by linking interactive moments
through their interactive level. There is also a need to specify that these factors
are all linked through the interaction and not independent. If the measurement
method of the factor itself can be categorized, it would be naive to assume the
phenomenon behind the factor, then maintains its current measurement. That is
why this categorization is mainly useful to understand which aspect of the
interaction is focused on by each interpersonal factor and how these factors
interact to form an integrated intersubjective understanding of a social interaction.
Furthermore, this table is incomplete by design, and future research might use
different interpersonal factors to study interactions. However, their dimensions

Table 1. Full categorization with interpersonal factors
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and their measurement methodologies should still be able to be defined following
this categorization and then included as another method. If alone they are not
sufficient to explain the interactive flow as a whole, they can be collected together
and serve as hints for the intersubjective field behind this flow. There is, then, a
necessity to integrate as much data as possible from different methods coming
from different categories to quantify the interactive level.

4. Discussion

4.1. Measure of the interactive level

Using the classification presented in the last section as a reference, and the
separation between static data coming from analysis of a moment and dynamic
data linking these moments together, a new integrated view of an interactive
situation can be created by linking interactive moments through their interactive
levels. We can then formulate the measure of an interactive level P(n) as an
incremental series following this equation (see Eq. 1 below for details):

P n+ 1ð Þ= P nð Þ+ΔP (1)

Next static state = Current static state + Dynamic context
P n+ 1ð Þ, the next interactive level, is a function of the previous one P nð Þ and is
understood from the static data coming from the interpersonal factors from
subjective feedback, behaviour observations and measurements from biosignals
andΔP represents the dynamic data coming from the interpersonal factors coming
out of the driving forces and the interactional context. This new understanding of
interactions as a flow of interactive moment joined together by their intensity level
can be used as a way to link both objective and subjective data from the same
situation to not only see the cognitive status of the members but to illuminate how
this different status influences the interaction itself and is changed back at the same
time in a dialogical manner, indicating the intersubjective phenomenon. This is
supported by possible new outcomes from interdisciplinary studies taking this
approach (Jackson et al. 2005; Ehkirch et al. 2021). This means not only that new
methodologies need to be developed to integrate the different categories in a
coherent manner but also that these methodologies need to be interdisciplinary
in their approach to measurement, using different datasets on different dimen-
sions, such as sometimes objective and sometimes subjective, while working on
different temporalities. Some promising methodologies have recently been pro-
posed in neuroscience that apply data analysis sciences such as the hyperbrain
method that link data from the brain activity of interactive members to see if
synchronization in data can be linked to the ability of social cognition (Barraza,
Pérez & Rodríguez 2020). Another is the recent advancement in machine learning
that enables the study of integrated data of different dimensions to study social
behaviour (VanOlmen&Tantucci 2022). These approaches are still new and being
tested, and there is a lot of theoretical work left before designing appropriate
analysis models that can integrate all these data. Indeed, each categorization of the
measurement methods studies a specific aspect of the interaction, as we discussed
earlier when talking about dimensions. This separation of approaches is needed to
simplify and approximate the interactive flow and can also help us talk about the
influence of each category on the intensity level of each interactive moment. For

16/29

https://doi.org/10.1017/dsj.2024.1 Published online by Cambridge University Press

https://doi.org/10.1017/dsj.2024.1


each categorization, there are common aspects of themethod and the interpersonal
factors they represent, and how these aspects influence the interaction intensity
level:

• Subjective feedbackmethods focus on the cognitive perspective and the effect of
the interaction at a personal level. They can indicate the intensity of the
interaction based on quantity (how much effect the interaction had) and quality
(how much the participant reflected on the effect).

• Objective behaviour observation methods focus on external interactive behav-
iour. They can indicate the intensity of the interaction based on quantity (how
much the interaction provoked this behaviour) and quality (howmuch effect this
behaviour had).

• Measurements from biosignalmethods focus on the internalmeasurement link to
interactive behaviour. They can indicate the intensity of the interaction based on
quantity (how much the interaction provoked these biosignals compared to
normal) and synchrony (how much resonance this behaviour had with other
participants’ behaviour).

• Driving force methods focus on the external and unstable dynamic forces that
made transition possible at the interactive level. They can indicate the intensity of
the interaction based on presence (how much the interaction induced this force)
and by their quality (how much effect this force had).

• Interactional contextmethods focus on the internal dynamic stable effect of one
moment to another. They can indicate the intensity of the interaction based on
presence (how much the interaction induced this context) and sharedness (how
much this context is shared between participants).

This categorization of measurement methods is a conceptual model used to
understand the possible relationships between interpersonal factors and the inten-
sity of an interactive level. It can be used as a bridge to connect interactivemoments
in an interactive flow and, by this, approximate the intersubjective field. However,
as discussed in the Results section, intersubjectivity is ungraspable by its nature.
This means that the interactive flow is, by design, an approximate version and that
interpersonal factors will always be limited in comprehension by their measure-
ment method. This is why the authors decided to limit the actual discussion of the
interactive level to its formulation and to an overview of the common aspects of
interpersonal factors represented in the same category of measurement method.
Doing otherwise would have required a full understanding of all contextual uses of
each interpersonal factor in a specific situation to expand on its actual implications.
Not all factors are of the same importance, nor should all be studied and integrated
at the same level all the time. Depending on the situation, some factors should be
studied first, as they gather key data thanks to the way the interaction is con-
structed. By using the database as a reference to understand the contextual use of
each factor, they should be identified by a specialist in each field before attempting
to analyse the whole situation. Beyond understanding factors, relationships need to
be defined for each given social interaction, allowing researchers to calibrate
measurement methods and their analysis. This opens a world of possibilities for
the researcher who wants to study interaction by looking at interpersonal factors
and can bring an understanding of social cognition and its influence on specific
social situations.
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4.2. Influence on interactions in co-design

As described in the last section, measuring the interactive level in a given social
situation can explain not only interactions but also how they influence and partici-
pate in the experience of the situation itself. This means that studying interpersonal
factors is key to understanding how the situation evolves and what makes a good
interaction. After adding our new understanding of intersubjectivity as an integrated
flow of interactive moments linked by their interactive levels on top of the previous
view of intersubjectivity as a mediator for sharing design context in co-creation, the
influence of the interactive level on co-creation can be described as a positive
correlation, where the rising of the interactive level is rendered possible by the
formation andmaintenance of co-creation, leading to a state of resonance where the
experiences of individuals are closely related (Junaidy & Nagai 2013). This creates a
shared experience far richer than the sumof each individual’s experience by allowing
the perspectives to overlap and develop in the intersubjective field and reducing the
distance between each experience (see Figure 3 below for details).

For example, in a co-design situation, each individual designer will at each
moment influence the designers’ own and other designers’ experiences, which they
will then enter in interaction through collaboration with each other as the inter-
active level rises, pushed forward by the motivation that was created by the sharing
of experiences (Matsumae et al. 2020). This will, in return, create the possibility of
shared results out of the interactive moment by pushing for the emergence of new
interactional context, such as shared understanding, shared knowledge and shared
perceptions. Further, by following the formulation of the interactive level pre-
sented in the previous section, we can see how this will help to create a vortex that
will raise the interactive level until it reaches resonance. Indeed, both co-creation
andmotivation are driving forces that help the transition of the interactive level by
altering its intensity. Furthermore, multiple research results support the

Figure 3. Inverted vortex model for interaction dynamics.
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importance of specific interpersonal factors in co-design, as explained before, such
as empathy from Ho et al. (2011), shared understanding as detailed by Cash et al.
(2020), shared perceptions byMatsumae et al. (2020) and shared behaviours/shared
cognitive status (Ehkirch et al. 2021).

In a state of resonance born from co-creation, individuals participating in the
interactive process should have a high interactive level, which means a greater
possibility of creative emulation thanks to the intensity of the interactions created.
This state can further expand not only the experience of creation and design in
general but can also allow the collaboration to reach new heights, leading to smooth
interactions during the design process. Designers and design researchers should
work to better integrate these interpersonal factors to foster new possibilities for
co-design as a whole. This knowledge may help design practitioners and researchers
take into account the human factors, leading to a better experience with the process,
where everyone can easily enjoy design and use it more often in their daily life.

4.3. Limitations and future research

One of this study’s limitations was that it was conducted inside our research group,
implying that there is possible viewpoint bias behind the selection of the article and
their systematization. That is why it was decided tomake the database accessible to
everyone, so that they could use this research’s results for themselves. Each
researcher can access the database and easily choose which measurement method
to use, while understanding where this method came from and what the possible
limitations are, as well as discussions raised by it. However, by the nature of this
research, it was impossible from the start to integrate all existing methods used for
measuring intersubjectivity, leaving the possibility that this database is too restrict-
ive with only 115 articles and 66 measurement methods.

Furthermore, it needs to be mentioned that the current understanding of
intersubjectivity is divided into two approaches to the concept: the subjective
approach (personal) and interactive approach (interpersonal). Each approach has
disadvantages and advantages but they are mostly separated, resulting in clearly
differentmethodologies for the handling and processing of data. This gap can lead to
some theoretical misinterpretations that are reflected in the results of the study. This
is why it was decided to be as precise as possible regarding the intentions of the
authors behind each method recorded in the database and how they reflected on its
limitations. (See the Limitations and Comments row in the applicability part).

After having defined the current state of knowledge on intersubjectivity and
how it influences co-creation, the next step of this research is to use this knowledge
to determine the best measurement methods and the relationship between the
interpersonal factors to apply them to a co-creative situation during an experiment
to test new analysing methodologies. Then, the relationship between co-creation
and the interactive level can be further explained, while creating new integrative
methodologies for analysis.

5. Conclusion
This study presented the state-of-the-art in measurement methods currently used
to indicate intersubjectivity. To do this, a SLR was followed to analyse 115 articles
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published between 1968 and 2021, after which they were systemized in an online
database.

Of these studies, 66 measurement methods were identified and classified into
4 categories according to their perspective (subjective or objective) and temporality
(static or dynamic): subjective feedback, behaviour observations, measurements
from biosignals and dynamic context (which itself can be further divided into
driving forces and interactional context).

• An integrative understanding of intersubjectivity as a way to understand and
qualify the interaction in co-design was given together with a summary of
previous research on the influence of these social interactions on collaboration
in the design process, to answer RQ1.

• The identification of themethods, with their interpersonal factorsmeasured, and
their classification were added to the database so that any researcher or practi-
tioner wanting to measure intersubjectivity could access them accordingly.
Furthermore, the applicability of each method for design was determined
according to its use in the context of the study and its transferability. This was
done along with a clear presentation of the study and method intents and the
method’s contextual usage to ensure a full understanding of the priority given to
each approach and ofwhat the relationshipwas between the interpersonal factors
according to the study. This database can serve as a basis for understanding the
current method used to measure intersubjectivity, answering RQ2.

• Following these results, a new definition of the concept of intersubjectivity as a
social interactive field was given, leading to the development of an incremental
equation to formulate the measurement of an interactive level, along with an
update of the inverted vortex model to schematize the influence of interpersonal
factors on interaction in co-design. It had what can be described as a positive
correlation, where the rising of the interactive level is rendered possible by the
formation and maintenance of co-creation, leading to a state of resonance where
the experiences of individuals are closely related.

This study is part of broader research that will propose new integrated method-
ologies to analyse data coming from some methods presented, to be able to
modelize the interaction flow of a co-creative situation by measuring the inter-
active level through interpersonal factors. This research is built upon the know-
ledge accumulated throughout this study and on the author’s previous lab
experiments, where hints of a bond between objective indicators and subjective
feedback of an interaction were found.

We hope that this research will contribute to the understanding of human
factors in design and lead to the development of smoother interactive flows in
co-creation and co-design in general, creating a better experience in the design
process and allowing more people to participate in future design.
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Appendixes

Glossary
• Design: The process of composing a desired figure toward the future. (Ref: Taura
&Nagai 2011). It can be seen as either a process with a clear goal from the start or
as a generative process where the goal is found through the process itself.

• Social design: Social design is the application of design methodologies to tackle
the social domain, especially in this research: complex human issues, making
interactions and human factors the priority. In social design, there are two types
of designers: meta-designers who manage the direction of the design and design-
ers who participate in the design process.

• Participatory design: Requires participation between all actors. Rooted in the
development of amethodology for design that arose during the 60s and 70s. First,
it advocated user-oriented design, meaning that the user must be integrated as
part of the design process, but it became increasingly inclusive, leading to the
elimination of the barrier between designer and user. It also advocates using
design methodology in different contexts (e.g., social design).

• Co-design: Collaborative designwas born fromparticipatory design and has since
become amore inclusive approach to design. It enforces the need for cooperative
and/or co-creative collaboration in the design process, which leads to a depend-
ence on human interactions to ensure a smooth process and tomake themost out
of the situation (ref: Cash et al. 2020).

• Cooperation: Joint action toward one’s goal.
• Collaboration: Joint action toward a shared goal. In this research, collaboration
can be categorized into cooperative or co-creative collaboration, depending on
whether the process includes the sharing of tacit knowledge among participants.

• Cooperative collaboration: A type of collaboration in the design process where
cooperation is needed to achieve a defined common goal based on each mem-
ber’s subjectivity and the defined roles assigned. Contrary to co-creation, there is
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no need for intersubjective sharing of goal and design contexts in cooperative
collaboration.

• Co-creation: Also called co-creative collaboration. A type of collaboration in the
design process where each member’s creative participation is required based on
intersubjectivity during the socialization phase, meaning that both goal and
design context are intersubjectively and dynamically defined during the process.
Co-creation is a process that occurs during co-design, where the shared world
created by the participants allows everyone’s creativity to expand further than it
could if they were working alone, supporting the development of more innova-
tive creations. To go from cooperative collaboration to co-creative collaboration
(co-creation), interactions must reach a highly interactive level.

• Intersubjectivity: The main idea of intersubjectivity is that subjects do not
constitute a world alone but jointly, along with other subjects. (Ref: Bower 2015)

Also refers to the possible relations between people’s perspectives (Ref: Gillespie &
Cornish 2009) or a cognitive predisposition among humans to engage in social
interaction.

Intersubjectivity can be understood as a field that allows social interactions created
jointly between the participants: the social interactive field. In the same way that
forces in physics arise from interactions between particles and their environment
(represented by a field), we can explain intersubjectivity as a field that creates and
maintains social interactions by building connections upon each participant’s
subjectivity. It is the underlying phenomena that make interactions possible
between individuals and, as such, it cannot be understood in its entirety but can
be studied at the phenomenological level through its resulting forces, the inter-
personal factors that are used to quantify the interactive level. Studying the flow of
interactive levels in a social situation can produce a body of evidence for the
intersubjective field. From this point, measuring intersubjectivity is measuring the
interpersonal factors, indicating an interactive level at a given moment and then
linking it with others as a flow of interactions throughout the entire situation.

• Interactive moment: A given moment and (static) conceptual separation of an
interaction.

• Interactive flow: A dynamic understanding of an interaction acquired by linking
interactive moments through their interactive levels.

• External forces:These direct the interactive flow from an external perspective and
are used in social design to manage the direction of the design. In social design,
the meta-designer uses these forces to push the process forward.

• Internal forces: These direct the interactive flow from inside and link to the
participant’s behaviour. In social design, it is dependent on the design context.

• Forces behind an interaction: Contextual elements that fuel/drive an interaction.
• Interpersonal factors: Phenomenological factors used to study social interactions
that can be measured and quantified. Adding them together allows one to
estimate the interactive level depending on different dimensions.

• Dimensions of interpersonal factors:
� Static/dynamic:Corresponding to the temporality of value of the interpersonal
factor.

� Subjective/intersubjective/objective: Corresponding to the perspective of value
of the interpersonal factor.

24/29

https://doi.org/10.1017/dsj.2024.1 Published online by Cambridge University Press

https://doi.org/10.1017/dsj.2024.1


� Direct/indirect: Corresponding to the observations of value of the interper-
sonal factor.

� Process/outcome: Corresponding to the role of value of the interpersonal
factor.

� Internal/external: Corresponding to the placement of value of the interper-
sonal factor.

� Stable/unstable: Corresponding to the intensity of value of the interpersonal
factor.

• Interactive level: A measure of the intensity of an interaction at a given moment
coming via an assessment of interpersonal factors. A high interactive level means
a strong interaction where the intersubjectivity field is tighter, meaning an
increase in the number of shared subjectivities between participants.

• Resonance: A specific state at a high interactive level that creates a shared
experience far richer than the sum of each individual’s experience by allowing
the interpersonal factors to overlap and resonate in the intersubjective field,
reducing the distance between each experience. It can be understood from a
subjective point of view as a specific creative psychological state or as the
interactive state that led to this personal state.

• Measurement methods: Methods used to measure interpersonal factors coming
from the systematic literature review.

• Subjective feedback: Category of measurement methods that use subjective data
collected directly from the participants in an interaction (static/subjective/direct/
outcome/internal/stable).

• Objective behaviour observation: Category of measurement methods that use
objective (observed) data of interactive direct behaviours (static/objective/direct/
outcome/internal/ stable).

• Measurement from biosignals: Category of measurement methods that use
objective (observed) data of interactive indirect behaviours. Included under
objective behaviour observation (static/objective/indirect/outcome/internal/
stable).

• Dynamic context:Category ofmeasurementmethods that use the contextual data
of an interaction. Can be divided into two sub-categories: driving forces and
interactional context.

• Driving forces: Sub-category of dynamic context. Gathering the dynamic forces
behind the interactions (dynamic/intersubjective/direct/process/internal and
external/unstable).

• Interactional context: Sub-category of dynamic context. Takes into account the
effect of the output of one interactive moment on the next (dynamic/intersub-
jective/direct/process/internal/unstable).
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Figure 4. PRISMA flow diagram.
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Figure 5. List of primary studies.
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Figure 6. List of selected studies.
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Figure 6. Continued.
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