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Abstract—Observational methods in interaction analysis are
defended. Observational methods are distinguished from exper-
imental methods with respect to the mode of data collection.
Other approaches to human interaction analysis considered are:
prospective, technological, psychoanalytic and philosophical.

I. INTRODUCTION

Advances in technologies associated with artificial intel-
ligence and cognitive infocommunications are frequently un-
derpinned by advances in understanding of human behaviours.
Recent works have attempted to characterize the scope of
interaction analysis [1], [2]. Given the scope of the cogni-
tive infocommunications field and its relationships to cognate
disciplines from artificial intelligence to zoology, it is natural
that a plethora of methodological approaches are evident in
works that address interaction analysis under the aegis of
cognitive infocommunications. Nonetheless, we find it helpful
to explicitly defend an observational approach, and that is the
purpose of this paper.

We view of interaction analysis as the study of how humans
interact with themselves, each other and non-humans, using
language, gesture (including laughter) and physical placement.
Interaction, in this sense, is an ancient discipline [3], [4]. The
rise of artificial interaction agents and mobile communication
devices have invigorated explorations in this area, typically
in the hope of developing devices that display interaction
behaviours that are like those of humans. The pursuit of
artificial agents as new technologies emphasizes engineering
oriented methods that scale towards “big data”. However, there
remains a role for observational methods attached to “small
data” [5], [6], as has been defended within linguistics in the
past [7], and data sets in between, such as given by natural
language corpora, including multi-modal corpora [8], [9].

This paper is structured as follows. Firstly, (§II) we elabo-
rate on what we take to be the content of interaction analysis.
Then we explain what we take to be constitutive of an
observational method as a paradigm for research in interaction
analysis (§III). We defend this approach as a properly scientific
method (§IV). We then observe the range of methodological
approaches adopted within interaction analysis, using a small
but representative sample (§V). Finally, we conclude that
researchers need not in each work defend the choice of an
observational per se, but rather, with respect to the research
questions they pursue (§VI).

II. INTERACTION AS AN OBJECT OF STUDY

In contrast to sentence level grammar, where syntactic rules
and constraints appear to be explanatory, it is less obvious
that instances of interaction follow rules of well-formedness.
The main evidence that there might be follows from diagnosis
of schizophrenia attending to disordered interaction patterns
[10]–[13]. Interaction grammars appear to be implicit in
foundational work on artificial dialogue systems. In general,
though, there appear to be as many rules as the interaction
contexts, the speakers’ intentions in them, the composition of
the interaction groups etc. Thus, observational studies are nec-
essary also because of the variability of interaction instances.
Consider the turn-taking system and its rules, functioning as
a descriptive framework for dialogue. Instantiations of turn-
taking though can be numerous, especially when considering
multi-modal ways of doing so — and they most probably serve
communication goals. In general, aberrations from the turn-
taking rules, e.g. overlaps, should not be interpreted similarly
to ungrammatical word or sentences, because they tend to have
a function in the dialogue.

There is inherent interest in understanding how humans
interact in gatherings of varying scale, just as there is inherent
interest in understanding planetary motions and subatomic par-
ticles. However, there is also increasing demand for technology
that replicates human interactions, and the challenges associ-
ated with such technologies includes the need to understand
human interactions at varying levels and across contexts [14].

In the behavioral analysis domain, a common way to have
a controlled methodology of a research topic and the data ac-
companying it are academic challenges and competitions such
as the Interspeech Computational Paralinguistics ChallengE
(ComParE),1 Emotion Recognition in the Wild (EmotiW),2
AudioVisual Emotion Challenge (AVEC)3 and ChaLEARN
Looking At People (LAP).45 Organizers of those challenges
formulate the problem, provide data and evaluation metrics,
as well as forums for the dissemination of results, aiming to
advance the state-of-the-art in that particular topic.

1http://www.compare.openaudio.eu/, last accessed 26.06.2020
2https://sites.google.com/view/emotiw2020, last accessed 26.06.2020
3https://sites.google.com/view/avec2019/home, last accessed 26.06.2020
4http://chalearnlap.cvc.uab.es/, last accessed 26.06.2020
5Links to the above challenges point to the website of the latest challenge

organised, and include an inventory of past challenges.

http://www.compare.openaudio.eu/
https://sites.google.com/view/emotiw2020
https://sites.google.com/view/avec2019/home
http://chalearnlap.cvc.uab.es/


Consider the example of personality computing in all three
dimensions of automatic prediction, perception and synthesis
of personality traits [15]–[17]. Personality is a topic already
well-defined theoretically, as it is based on extensively tested
psychological theories. Therefore, the computing aspect is
related to engineering approaches aiming to create models that
best predict the personality traits (e.g. [18]). As constructed
within the “big-five” inventory of traits, traits are relational
in the sense that scores in any one dimension encode an
individual’s percentile position – the percentage of people who
have the trait to a lesser extent. Primary data in this area in-
cludes the scores that are appropriate to individuals’ responses
to validated instruments, and these amount to individuals’
observations of their own preferences and their behaviours in
interactions. Thus, the primary data of interaction analysis may
include that which follows results of individuals’ introspection,
direct interaction with others, or indirect, relational accounts.

III. A PARADIGM FOR ANALYZING INTERACTION

With reference to natural languages, it is typical to think
of the inflection patterns for words as paradigms [19]: given
a verb (e.g. forsake) and the information that it has the same
conjugation pattern as another verb (e.g. take), one can reach
a reliable conclusion about how to form its past perfect (e.g.
forsaken). This notion of paradigm is one of the senses of
the term paradigm as used in the philosophy of science [20],
[21]. Given a particular method, one may apply that method
to a range of cognate questions in search of partial answers.

Here we describe a paradigm for interaction analysis an-
chored in the scrutiny of multi-modal corpora [22]. Obser-
vational is an apt single-word characterization. Observation is
always conducted within a theoretical framework that provides
an inventory of qualities which are relevant to quantify [23].
Observations are particulars, and particulars form the basis of
generalizations, hypotheses that may be put to additional test-
ing, towards refining the theoretical framework. Experimental
studies are devised in order to test hypotheses about effects
involving the qualities observed. An enormous methodological
literature provides conventions for determining whether one
may reject the null hypothesis that the effects are random
interactions, accepting the alternative hypothesis that the qual-
ities involved have explanatory force. Those experimental
methods are useful within observational studies as well, in
assessing whether the qualities noticed interact with each other
in interesting ways. Further, data that informs an observational
study in one endeavour may inform an experimental study
in another, whether the contrasting conditions are available
wholly within the data or the data is combined with other data
sets in order to establish the relevant contrasts and controls.

Any number of multi-modal corpora exist. The Switch-
board corpus includes speech and text modalities [24], [25].
The HCRC Map Task corpus involves a collaborative task that
may be achieved only through linguistic interaction, and is
recorded in speech and text [26].6 HuComTech involves simu-
lated interviews and structured informal interactions, recorded
in video, speech and text [27], [28]. The ILMT-s2s involves a
map-task construction but places machine translation between
speakers of English and Brazilian Portuguese, recording video,

6Video was also recorded, but is not available in the corpus releases.

audio, text, eye movements and bio-signals [29]. The MUL-
TISIMO data set includes video, audio and text of three party
interactions in a collaborative task [22]. The MULTISIMO
corpus was designed to make available an English corpus that
would support the analysis of qualities of interaction (gaze,
gesture, linguistic content) in relation to participant qualities
(personality traits, as measured using the big-five personality
inventory) and perception by external parties (of participant
dominance and interlocutor collaboration).

Consider dominance [30]. Five independent evaluators
rated participants in each of the conversations of the MUL-
TISIMO corpus, using a five point scale, and a definition of
dominance as “a person’s tendency to control the behaviour
of others when interacting with them”. The question included
whether dominance perceived by independent observers would
relate directly to combinations of personality trait scores that
arose from the dialogue participants own responses to a per-
sonality inventory and whether dominance would relate to the
balance of contributions from participants to the dialogues. At
face value, “the balance of contributions” is a straightforward
notion. However, it may be made operational in any number
of ways: in relation to the total duration of speaking, the
total number of words or turns, the total number of words
uttered relativized to speaking time, the counts of interruptions
leading to “owning” the floor, and so on. In analyzing the
MULTISIMO data, it emerged that relations of both sorts
were visible (highest levels of extroversion linked to high
dominance, and of agreeableness to low dominance; greater
rate of speech in words per minute linked to higher dominance)
[30]. However, this is not the end of the scrutiny of either
personality traits and dominance or conversational behaviours
and dominance within this data. It must still be considered
whether that work made operational the main constructs in
the most sensible manner. For example, the dominance scores
of the five judges were aggregated as medians rather than
means. Another alternative is to analyze disagreement about
dominance ratings as a primary variable, and then, for example,
a greater number of words spoken per minute corresponds to
greater disagreement among the dominance judges [31].

Concepts we study–collaboration, dominance, personality,
etc.–are not directly measurable from the raw data, hence our
approach to construct new ways of making those concepts
operational and test the quantitative interactions among those
qualities. In the literature, directly measurable features from
voice, turn-taking, gestures etc. are often mentioned as “low-
level” and dominance and the like as “high level”. We are
not aware of any particular theoretical grounding of high level
features in that related literature. Indeed, much empirical work
using openSMILE [32] attempts to understand how “low level”
features cluster and inform “high-level” labeling judgements.
The ‘truth’ is normally about human assessments serving as a
test-bed for the approaches employed each time.

The approach to the data that we are engaged in is a series
of exercises in which we explore the data on the basis of theo-
retical perspectives (e.g. the discourse function of laughter, the
signs of collaboration, the role of gaze). The sum of this series
is a deeper insight into the particulars of the MULTISIMO
corpus as well as the generalizations that hold for other collab-
orative corpor, and beyond. Thus, the paradigm of exploration
involves making operational theoretical constructs in terms



of the data at hand, and then measuring relationships among
those operationalized qualities. We explore whether these same
relationships hold for alternative operationalizations and we
use the relationships that hold to inform our general theories.
For example, one may have a general theory of how greater
or lesser collaboration may be manifest in a collaborative
corpus; such a general theory is elaborated by qualifying it
with a regression equation that fits the data to whatever degree
of goodness for the MULTISIMO data set, and which may
thereafter tested on alternative data sets (to the extent that those
data sets support the same operationalizations).

IV. DEFENDING THE PARADIGM

One might wonder whether it is really necessary to defend
the paradigm that we have described. Our experience has been
that it is necessary to defend the approach against a number
of critiques, such as that research which uses the observational
approach is not guided by a coherent theoretical framework or
that it is a “statistical significance fishing expedition”.

As suggested above, theory-free observations are impossi-
ble. Theoretical qualities that may be explored can be made
operational in countless ways, each of them anchored in well-
reasoned rationality. Observational studies allow one to ob-
tain information about useful operationalizations of theoretical
constructs. Some of those operationalized notions participate
in effects that are statistically significant and some do not. If
one applies Bonferroni correction as a filter, then one can feel
more confident that the effects identified as significant would
also emerge in an experimental study of the same effect, and
that one is not in a situation in which an estimated probability
less than 0.05 is an instance of an event better explained by
chance than the hypothetical effect. However, in some cases,
visible effects are not even statistically significant: this does
entail that they are not significant in a non-statistical sense.7
Tests of interactions among effects from inferential statistics
have a role in observational studies as well as in experimental
studies. Their use in observational studies does not amount
to “statistical significance fishing”, but rather to “significance
fishing” in the wider sense of identifying patterns in the data
that signify processes and relationships underlying the data.

Where one has a theory that one is extremely confident to
be true, one might imagine that there would be little reason to
engage in demonstrations of the truth of the theory. Instead,
what might appear to be attempts to demonstrate truth are
actually occasions for potential falsification. The disproof of a
theory is as important to theory building as the discovery of
generalizations. The identification of generalizations evident in
phenomena is at the heart of theory construction, and is the
methodological goal of observational approaches. The same
data that supports identification of generalizations may also be
useful in realizing constraints that apply to the generalizations.
However, in articulating theories that arise in this fashion one
is aware that, as theories, they need to be tested with additional
data and in experimental conditions.

A potential critique of observational studies is that they are
premature. Given the difference in the standard of knowledge
that arises from a controlled experimental study and an obser-
vational study, and given the extreme volume of studies put

7Recall that a type II error is the failure to reject a false null hypothesis.

to peer review in the face of limited publication space, there
is a natural inclination to prefer research that has a controlled
experimental method (and which results in theory verification
rather than disproof). A response is that these facts about
the social psychology of scientific publication embed bias
towards verification over disproof and limit the nature of theory
building. In support of the alternative view of observational
studies, one may note a recent trend to support replications
of prior works. Further, in disciplines like medicine, it is
increasingly seen as best practice to put research protocols to
peer review prior to completing the experiments [33]. Some
advocate presenting research proposals to the peer review
system of scholarly journals [34]. Critiques of experimental
studies include noting selective reporting of results, at odds
with prior protocols [35]. This suggests that in some cases, it
is the experimental research that is premature, and that research
would benefit from prior scrutiny of both theory building
associated with observational studies and the experimental
protocol associated with experimental studies. The connection
between the two is in being able to witness the efficacy of
alternative operationalizations of theoretical constructs, and
therefore enabling a wider and deeper understanding of how
proposed experimental protocols might be varied.

Observational approaches are appropriate for establishing
the ground truth for assessing emotional states and social be-
havioral changes in patients with dementia and their caregivers.
The need of observational approaches in assistive technologies
for dementia patients and their caregivers arises, as highlighted
before, because these technologies should act as assistants
and companions for patients, and assistants and knowledge
repositories for their caregivers and healthcare professionals.
In the context of patients with mental disorders, as dementia, it
is expected that while interacting with the intelligent assistant
and/or health care professionals, both patients and caregivers
will express collections of emotional states and behavioral
changes which hardly have been accounted by current artificial
intelligence and machine learning approaches. The automatic
detection of facets associated to such interactional exchanges
requires endowing such intelligent devices of emotional and
behavioral information very different from those aroused in
categorical emotional contexts. In this situation, the involved
emotions are far from the expected primary emotions of
happiness, sadness, fear, disgust, surprise and anger [36].

Dyadic interactions between carers and dementia patients
are prejudiced by different factors. As for caregivers, there will
be latent emotional states of worry, weariness, anxiety, chronic
stress, psychological illness and depressive symptoms related
to carer’s demographic factors, dementia characteristics of the
carer’s recipient, carer’s burden, self-efficacy and received so-
cial support, and relationships (spouse, old child, etc.) between
carer and carer’s recipient. These emotional states may produce
negative consequences not only on the carers’ psychological
and physical health but also on the quality of care they are
able to release. These are the emotions that an observational
approach would aim to identify to develop appropriate ICT
devices/carers interactional models of assistance and support.

As for patients, neurodegenerative diseases are character-
ized by altered emotional responsiveness to salient sensory
stimuli which mostly generate emotional dysregulation likely
to be expressed through a wide spectrum of symptoms that



impact the lives of patients and their caregivers. Such symp-
toms are abnormal responses to thermoregulatory and basic
homeostatic signals [37], pathological seeking of rewarding
stimuli such as food, sex or drugs [38], derangements of
complex social behaviors [39] and emotional disturbances such
as depression and anxiety [40]. We would expect to train
intelligent devices to detect and recognize (from multimodal
sources, mostly from speech and video-clips) these symptoms.

However, since these abilities require new models of
behaviors there is a need to establish a ground truth for
the proposed system evaluation. There is a need to foresee
scenarios of human/human interactions to be later implemented
for the human/agent interactions. These scenarios should elicit
interactional exchanges among experimenters, patients, and
caregivers. Data thusly collected need to be annotated by
experts to provide the ground truth that will drive the assess-
ment of the performances of these intelligent systems which
in turn should learn from the data to detect early emotional
and social behavioral changes in patients and caregivers. Only
an observational approach can provide an initial set of labels
for audio, video and biometric data segments collected during
the interactions. These labels should account for caregivers’
positive, negative and neutral emotional states as well as for
stressed, worried, tired and depressive moods. Labels describ-
ing patients’ behavioral changes (which may describe initial
dementia symptoms) may include wandering, purposeless ac-
tivity, fear of being alone, wounding, hurting, stealing, scratch-
ing, deviating, restlessness, rambling, agitation, aggressiveness,
and restiveness to care [41]. They will pilot the annotation
procedures and will be subjected to changes with the addition
and/or deletion of labels as new knowledge and meaning will
be uncovered while the observational approach is running and
the collected data are analyzed.

V. OBSERVING INTERACTION ANALYSIS PARADIGMS

We have seen that the observational method is important in
research that aspires to advance health care. Here we consider
a moment of time in interaction analysis research, such as
reported in the cognitive infocommunications conference se-
ries. We focus on the 10th IEEE international Conference on
Cognitive Infocommunications, which took place in Naples,
Italy during 2019. At this event, 110 research papers were
presented. Of these, we deem 32 to be inside the line of
research within cognitive infocommunications that is focused
on linguistic and behavioural interaction analysis, including
speech interaction: [1], [42]–[72].

Thus, far we have been contrasting observational and ex-
perimental methods. We have noted that both include hypoth-
esis testing, but differ in whether the data collection controls
contrasts from the outset or instead relevant contrasts available
within data collected are explored. In examining the relevant
works, it is evident that a range of other methods are also
deployed and that few works use one method exclusively.
However, thinking of the dominant approach within each,
some natural clusters are evident: prospective, observational,
experimental, technological, psychoanalytical, philosophical.
Prospective works are those that have put forward for peer
review a research protocol, for example, for an experiment or
new technology. We think of a work as technological if the
work involves evaluations of new technologies. We think of

mathematical works as in the tradition of analytic philosophy,
and deem them philosophical. Even considering dominance of
methods, it nonetheless remains open that some works could
be argued to fit more than one category (e.g. [61] which is
largely technological, but also observational – the methods are
experimental in evaluating technology, but using extant data
sets, rather than constructing or harvesting a data-set for the
purpose – below we classify this work as observational).

Our classifications follow: Prospective – [68], [71]; Obser-
vational – [45], [46], [50], [59], [61], [63], [64]; Experimental
– [43], [58], [60]; Technological – [44], [49], [51]–[54], [56],
[62], [67]; Psychoanalytical – [55], [65], [66], [69], [70], [72];
Philosophical – [1], [42], [47], [48], [57].8 It may be observed
that a range of methods are attested. Further, our own work
embraces methodological plurality, as can be seen from authors
of this paper contributing to works in more than one category
– this paper is not proselytizing for observational research
as the only true method. One might reasonably ask how we
classify this paper: this section is observational and aspects are
prospective, but the work as a whole is philosophical.

VI. CONCLUSION

We think that the observational approach is ideal for studies
closely linked to perception as a basis for annotation. The
contrast between sentential syntax and the “grammar” of inter-
action is illuminating. There is little ambiguity when assigning
a part of speech to a word. The annotators are based on their
knowledge of grammar use, and validation of annotations can
correct potential errors. However, when annotating laughter or
dominance, annotators use their perception, which in turn is
shaped by their knowledge of the world, their biases, their
cultural background- factors that can be somehow controlled
when recruiting annotators. Validation here mostly eliminates
inconsistencies rather than accounting for errors. Perceptions
are based on what we are exactly looking for: qualities and
quantities that may or may not be linked to each other.

The MULTISIMO data set was not designed to determine
the way, for example, collaboration or dominance would be
manifested. We formulate hypotheses about how these con-
cepts may be realized in a data-set like MULTISIMO, and
we test whether relevant quantities interact with each other.
An advantage is that new research questions may arise, even
though the data-set hasn’t been designed to address those
questions. Given the challenges in constructing interaction
data-sets, including recordings, ethics clearance, annotations
etc., it appears to be best research practice to explore existing
data for fresh observations, without limitation to a particular
theoretical framework or a restricted number of observations.

We have seen that observational methods are well attested
within interaction analysis and that the approach more or less
defends itself.9 Therefore, we think it is not incumbent on
researchers to defend the paradigm in their work, but rather
demonstrate the appropriateness of an observational method
(or, indeed, any other choice of methods) to their questions.

8We welcome debate regarding both the classification of these works and
the appropriateness of including these, as opposed to others, as describing
research in interaction analysis.

9If there is doubt about this, we hope that this paper may be relied upon
as a defence of the observational paradigm.
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[43] Z. G. Török and Á. Török, “Remember the north - : Reference frames
and spatial cognition at different scale,” in 2019 10th IEEE International
Conference on Cognitive Infocommunications (CogInfoCom), 2019, pp.
21–26.

[44] N. Imre, R. Balogh, G. Gosztolya, L. Tóth, T. Várkonyi, C. Lengyel,
M. Pákáski, and J. Kálmán, “Automatic recognition of temporal speech
features in type 2 diabetes mellitus with mild cognitive impairment,” in
2019 10th IEEE International Conference on Cognitive Infocommuni-
cations (CogInfoCom), 2019, pp. 27–28.

[45] A. Esposito, T. Amorese, M. Buonanno, M. Cuciniello, A. M. Esposito,
M. Faundez-Zanuy, L. Likforman-Sulem, M. T. Riviello, A. Troncone,
and G. Cordasco, “Handwriting and drawing features for detecting
personality traits,” in 2019 10th IEEE International Conference on
Cognitive Infocommunications (CogInfoCom), 2019, pp. 79–84.
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neural network and svm based voice disorder classification,” in 2019
10th IEEE International Conference on Cognitive Infocommunications
(CogInfoCom), 2019, pp. 307–312.

[65] N. M. Maldonato, M. Bottone, R. Sperandeo, C. Scandurra, V. Bochic-
chio, M. L. Cappuccio, A. M. Esposito, and B. Muzii, “The biodynamic
stress hypothesis towards an evolutionary psychology paradigm,” in
2019 10th IEEE International Conference on Cognitive Infocommu-
nications (CogInfoCom), 2019, pp. 369–374.

[66] N. M. Maldonato, B. Muzii, D. Di Corrado, R. Sperandeo, M. Bottone,
M. L. Cappuccio, M. Coco, and A. Esposito, “The spontaneous order
of creativity brain, complexity and evolution,” in 2019 10th IEEE Inter-
national Conference on Cognitive Infocommunications (CogInfoCom),
2019, pp. 375–380.
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