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Smiling, gaze, and humor in conversation

A pilot study

Elisa Gironzetti, Salvatore Attardo and Lucy Pickering
Texas A&M University - Commerce, Applied Linguistics Laboratory

This paper presents a pilot study, which is part of a larger research project
intended to shed light on the role of smiling as a marker of humor in naturalis-
tic conversation. Building on previous research (Attardo, Pickering, and Baker
2011; Calvo, Fernandez-Martin, and Nummenmaa 2013; Calvo, Gutiérrez-
Garcia, Avero, and Lundqvist 2013; Heerey and Crossley 2013), a mixed meth-
ods approach was adopted to collect qualitative and quantitative data in order
to determine if there is a relationship between gaze patterns, humorous events,
and the smiling behavior of native English speakers taking part in a dyadic face-
to-face conversation. Preliminary results show that occurrence of humor and
increased participants’ attention to the mouth and eyes areas of the interlocutor’s
face tend to co-occur.

Keywords: smiling, humor markers, eye-tracking, gaze, discourse analysis

1. Introduction

The pilot study presented here is part of a larger research project on humor in
conversation carried out at the Applied Linguistics Laboratory at Texas A&M
University — Commerce. As part of this project, we are creating and analyzing a
multimodal corpus consisting of video and audio-recorded interactions among
dyads of native speakers of English, Spanish, and Chinese. Moreover, eye-tracking
data are also being collected for each participant using two portable, non-intrusive
eye-trackers. This unique setting takes advantage of the possibilities offered by
social eye-tracking combined with discourse analysis in order to shed light on
the relationship between gaze patterns, humorous events, and smiling behavior in
dyads of conversational partners.

The goal of this pilot study is to begin to explore the complexities of a social
and interactional paradigm for eye-tracking studies involving dyadic face-to-face
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236 Elisa Gironzetti, Salvatore Attardo and Lucy Pickering

interaction, and the relationship between humor, gaze patterns, and smiling among
participants in dyadic humorous conversations, which will allow for further re-
search on the role of smiling as a humor marker (Attardo, Pickering, Lomotey,
and Menjo 2013).

Previous studies have shown that an increase in smiling intensity in relation
to the baseline of the conversation co-occurs with the presence of humor; conver-
sational partners display very different smiling gestures, reciprocating each other
smiles (Wild, Erb, Eyb, Barthels, and Grodd 2003; Hess and Bourgeois 2010), and
matching each other smiling intensity (Heerey and Crossley 2013; Gironzetti and
Menjo 2014). We hypothesized that, in order for these behaviors to occur, partici-
pants were paying greater attention to the facial areas involved in this behavior,
namely the mouth and the eyes area (Ekman and Friesen 1978). This hypothesis
has been tested in the present study by implementing a social eye-tracking study
of humor in conversation and analyzing the length and number of eye fixations on
the facial regions of the mouth and eyes.

2. Humor in interaction

The field of humor in interaction has been widely researched from several dif-
ferent approaches, primarily discourse analysis and psychology. However, the
current study is situated in neither properly speaking. Researchers have focused
mostly on the functions of humor in conversation (see, Attardo, in press, for a
review of the literature on the discourse analysis of humor), and on the responses
to humor in conversation (see, for example, Kotthoff 2003; Eisterhold, Attardo,
and Boxer 2006). The research focus on conversations derived from the seminal
work of Sacks (1974), in which the author analyzed the telling of a canned joke
among a group of young friends, and recognized three kinds of responses to hu-
mor: silence, laughter, and delayed laughter. Many scholars followed the work of
Sacks and focused their research on laughter as a behavior co-occurring with hu-
mor (see Schegloft 1977, on multi-party laughter; Jefferson 1979, and O’'Donnell-
Trujillo and Adams 1983, on laughter as a cue on the humorous intention of the
speaker). Norrick (1993) even claimed that humor and laughter form an adjacency
pair. De facto, and usually without theoretical discussion, (but see Attardo 2015,
for some exceptions) the assumption that most researches make in conversation
and discourse analysis of humor is that laughter can be used as a marker indicating
the presence of humor in conversation.

However, using laughter as a marker for humor in conversation is problem-
atic because laughter can occur with and without humor, and humor in conver-
sation can occur with and without laughter. Therefore, the presence or absence

© 2016. John Benjamins Publishing Company
All rights reserved



Smiling, gaze, and humor in conversation 237

of laughter potentially tells us nothing about the presence or absence of humor
(Attardo 1994).

Recently, the research on humor markers has been broadened to multimodal-
ity and particularly prosody. Various theories of the prosody of humor predicted
that speakers would mark humor with high pitch and volume, extensive pauses,
and marked speech rate. Research on prosodic markers of humor (Pickering,
Corduas, Eisterhold, Seifried, Eggleston, and Attardo 2009; Attardo and Pickering
2011; Attardo, Pickering, and Baker 2011; Attardo, Wagner and Urios-Aparisi,
2011), found that, contrary to expectations, speakers do not mark humor in con-
versation or in experimental situations by means of volume, pitch, pauses, or
speech rate. The only markers that occurred in non-insignificant numbers were
smiling and laughter. However, as mentioned above, neither is a reliable marker
of humor. Moreover, whereas laughter has been the subject of significant study
within linguistics (see Chafe 2007), smiling has been largely ignored. It is not even
clear whether smiling is an attenuated form of laughter or a different phenom-
enon. Therefore, a research program was developed to investigate the hypothesis
that smiling may be a good candidate to mark the presence of humor in conversa-
tion (Attardo et al. 2013).

Smiling has been researched primarily within psychology, by applying the
standard method for analyzing facial expressions, Ekman and Friesen’s Facial
Action Coding System (FACS, 1978). Ekman’s FACS was developed based on fa-
cial muscular activity, categorized in 44 different Action Units (AUs), which are
described as anatomically separated and visually distinguishable muscle move-
ments that combine to produce different facial expressions. Furthermore, each ac-
tion unit is given a laterality score (bilateral, unilateral, and asymmetrical), and an
intensity score on a five-point scale (1-5).

Studies that apply FACS to investigate smiling focus mostly on identifying
the type of smile being displayed in pictures and videos (sincere or non-sincere,
also known as Duchenne or non-Duchenne smile), and using FACS-derived smil-
ing scales (see Harker and Keltner 2001) to predict certain aspects of the life of
the subjects based on their smiling in previous pictures and videos. For example,
Hertenstein, Hansel, Butts, and Hile (2009) analyze whether smiling intensity
in photographs can predict divorce; Oveis, Gruber, Keltner, Stamper, and Boyce
(2009) study smiling intensity in photographs as an indicator of affective style in
children and their families; and Seder and Oishi (2012) explore the relation be-
tween smiling intensity on a Facebook picture and future life satisfaction.

Harker and Keltner’s FACS-derived scale, however, due to its additive nature,
fails to integrate in a meaningful way the intensity scores of two different AUs
(AU12 and AUS6) and does not provide an overall smiling intensity score. Given
these limitations, we opted for developing a new holistic five-point Likert-like
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scale based on FACS by modifying and enhancing existing five-point scales in use
in the research literature (Harker and Keltner 2001; Seder and Oishi 2012). The
new Smiling Intensity Scale (see Appendix A) integrates the muscular movement
of different AUs that may be involved in smiling without aiming at differentiating
between Duchenne and non-Duchenne smiles, and allows researchers to score the
overall smiling intensity of a person based on video recording or static images.
The five levels of this Smiling Intensity Scale are descriptive of different smiling
behaviors that go from Level 0 (neutral, non-smiling facial expression), to Level 4
(laughing smile). This scale is externally valid since it is based on the FACS stan-
dard for coding facial expressions, and was tested for internal validity with three
raters that reached good inter-rater reliability (Cohen Kappa = 0.89). The SIS is
currently being used to code for smiling intensity for each participant in the dy-
adic conversations of our corpus.

Despite the numerous studies on smiling, its role in relation to the presence of
humor has been neglected until very recently (Attardo et al. 2013; Gironzetti and
Menjo 2014). Our study situates itself at the interaction of the fields of research
on humor markers and smiling behavior. In line with previous work on humor
in conversation, we assume that conversational humor may be marked and, given
that smiling tends to co-occur with humor (Attardo et al. 2013), we applied eye-
tracking technology to explore whether conversational partners attend more to
the smiling behavior of their interlocutor during humorous segments of conversa-
tion than non-humorous ones.

More generally speaking, the focus on the pragmatic markers of humorous
intention (metapragmatic markers, see Ajmer and Simon-Vandenbergen 2011
for discussion) is part of a trend of work looking at applying the General Theory
of Verbal Humor (Attardo and Raskin 1991) in discursive contexts. There have
been proposals (Canestrari 2010; Tsakona 2013) that seek to expand the General
Theory by introducing other knowledge resources that account for various con-
textual aspects of the text. In this context and elsewhere (Attardo forth.), we have
preferred an approach that treats the GTVH as a theory of competence and we
develop a separate (but not entirely independent) theory of performance, on the
basis of corpus data.

3. Eye-tracking in interaction

The application of eye-tracking methodology to social settings is a novel (Clark
and Gergle 2011; Rosegrant, Hearrington, Alvarado, and Keeble 2012; Broz,
Lehmann, Nehaniv, and Dautenhahn 2012; Ye, Li, Fathi, Han, Rozga, Abowd,
and Rehg 2012) extension of eye-tracking research allowed by the availability of
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wearable and portable eye-trackers, in contrast with the traditional eye-tracking
equipment that required participants to have their head strapped in the machine
(Duchowski 2007). New head-free eye-trackers have enabled the broadening of
eye-tracking methodology to social situations, allowing researchers to study mul-
tiple participants’ interactions as they occur naturally (Hayhoe and Ballard 2005).

In the last few years, social eye-tracking studies have begun to attract a lot of
interest within the field of interactional discourse studies (see, for example, Brone
and Oben 2015) and ecological psychology (see, for example, Paxton and Dale
2013). Two significant studies in this field, that implemented a social eye-tracking
paradigm, are Rosegrant et al. (2012) and Broz et al. (2012). In the first study,
Rosegrant et al. (2012) used wearable eye-tracking glasses to investigate students’
attention during a lecture, while in the second Broz et al. (2012) focused on mutual
gaze during face to face conversations.

With the exception of the few recent studies such as Rosegrant et al. (2012)
and Broz et al. (2012), there is a lack of research within a truly social eye-tracking
paradigm. The majority of research has focused on human-computer interactions,
with subjects watching a video where social interactions occur, or with subjects di-
rectly interacting with a robot (Yu, Scheutz, and Schermerhorn 2010). Interactions
among people have received limited attention, and have been studied mostly by
recording the participants’ gaze using a video camera (Kendon 1967; Williams,
Burns, and Harmon 2009), eye-tracking just one participant in a face-to-face
conversation (Vertegaal, Slagter, van der Veer, and Nijholt 2001; Gullberg and
Holmgqvist 2006), or having participants interact through a computer-mediated
device, such as video-conferencing (Barisic, Timmermans, Pfeiffer, Gary, Vogeley,
and Schilbach 2013; Raidt, Bailly, and Elisei 2007).

Within this semi-social eye-tracking paradigm, researchers have focused on
the different functions of mutual gaze (when two people look at each other’s face)
and eye contact (when two people look at each other’s eyes) among conversational
partners. Results indicate that these two gaze behaviors are used for signaling the
intention or willingness to start an interaction (Cary 1978), turn-taking regulation
(Beattie 1978), as well as indicating higher levels of attraction, attention and fa-
miliarity (Kleinke 1986). In addition, factors such as age, gender, familiarity, con-
versational role (speaker or listener), type of utterances, and cultural background
have been proved to have a strong influence on visual behavior of participants in
a conversation (Anolli and Lambiase 1990; Kendon 1967; Knackstedt and Kleinke
1991; Levine and Sutton-Smith 1973). While all these studies provide useful in-
sight into human gaze patterns, they failed to represent gaze behavior in naturalis-
tic social situations where people interact with each other face to face.

Finally, eye-tracking studies of facial expressions, although providing useful
insight into how people perceive other people’s faces and expressions, investigate
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visual attention patterns for faces in general, thus focusing only marginally on smil-
ing (see, for example, Calvo et al. 2013; Fernandez-Martin et al. 2013; Fernandez-
Martin and Calvo 2012). Moreover, these studies prefer to use static images of
faces, often manipulated by the researchers to combine parts of the face expressing
different emotions. No such study has been carried out investigating dynamic vi-
sual patterns for faces in real-time face-to-face interaction between participants.

The pilot study that we are presenting here combines the recent technology
advances in portable eye-tracking within the recent field of social eye-tracking
to explore the role of smiling in face to face conversations involving humorous
events. In particular, we will investigate whether participants pay more attention
to smiling facial areas (the mouth and the eyes) when humor is present than when
there is no humor. We also intend to explore if and how mutual gaze and eye
contact behavior are influenced by the presence of humor in conversation, thus
contributing to the development of this growing research field.

4. Eye-tracking and humor in conversation

As part of the aforementioned larger study on humor and smiling in interaction,
video, audio, and eye-tracking data were collected from pairs of conversational
partners whose native language was American English, Mexican Spanish, and
Mandarin Chinese. The description of the research method, instrument, par-
ticipants, and data collection presented in the following sections applies to the
research project at large. However, in the Data analysis and Results section we
will be referring specifically to the interaction of two native English participants
in a dyadic face-to-face conversation, which is the object of this pilot study. The
data from this conversation have been analyzed to establish a baseline of gaze syn-
chronicity and begin to investigate the relationship between gaze patterns and the
presence of humor. Further analysis of the remaining conversations and cross-
cultural comparisons will follow at a later stage in the research project.

4.1 Method

The study followed a mixed method approach and a concurrent triangulation de-
sign (Creswell and Plano Clark 2011). Quantitative and qualitative data were col-
lected, analyzed and coded separately, and finally combined in order to answer the
research question: is there a relationship between gaze patterns, humorous events,
and the smiling behavior of participants in a dyadic face-to-face conversation?
Qualitative data comprise a transcription of the whole interaction, humor
identification and coding (Attardo 2001, 2012), and a seven-item closed-response
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demographic questionnaire addressing the participants’ age, education back-
ground, nationality, mother tongue, foreign languages, and level of familiarity
with each other. Quantitative data used include eye-tracking data relative to fixa-
tions on two Areas of Interest, mouth and eyes, involved in the smiling behavior.
Because only one conversation of the corpus has been analyzed so far, no statistical
inferences are presented.

411 Eye-tracking set-up

Given the novelty of the research method adopted for this study, we describe in
some detail the set-up of the eye-tracking lab. A picture of the instrument is in-
cluded below.

Figure 1. The social eye-tracking lab set-up at Texas A&M University - Commerce

As shown in Figure 1, a custom-made support was built to host the two eye-track-
ers and cameras. The support was designed to integrate the eye-trackers and cam-
eras and make them as non-intrusive as possible for the participants, so as not to
disrupt the natural flow of the conversation or interfere with participant’s natural
eye movements.

The height of the support and the relative vertical position of the video cam-
era and eye tracker were kept as low as possible in order not to obstruct the view
of the interlocutor’s face, but high enough for the eye-trackers and cameras to be
able to capture the participants’ faces and eye movements. Moreover, the height
of the support is adjustable, allowing for further modifications of the set-up. The
horizontal position of the central support was determined to guarantee the correct
positioning of participants in relation to the eye-trackers (about 60cm), a comfort-
able and natural distance between interlocutors, and also a comfortable seating
position for each participant. The base of the support was positioned and fixed to
the table in order to allow for comfortable seating of participants and the use of
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adjustable chairs. The chairs are adjustable in height to guarantee the correct posi-
tioning of different participants in relation to the eye-tracker, but with fixed wheels
in order to limit the participants’ movements.

4.1.2  Participants

Participants with good or corrected to normal vision were recruited from univer-
sity students using posters on campus. Participants who agreed to participate in
the study received no course credits or any other compensation, but were offered
water and cookies before the actual experiment took place. All participants pro-
vided written informed consent and the institution’s IRB approved the study.

4.1.3 Data collection
Naturalistic dyadic interaction between native speakers were recorded using two
portable eye-trackers (Tobii X60), two high-definition scene cameras (Microsoft
HD LifeCam Studio), two dedicated laptops (Dell Precision M4800), and one
PZM microphone. The recording procedure is non-invasive and all the instru-
ments were chosen in order not to disrupt the normal course of the conversation
and allow participants to interact as freely as possible. Each conversation lasted
approximately between 15 and 20 minutes. Before starting the conversation, par-
ticipants were given one joke each (in their native language) to memorize and use
as an ice-breaker. This allowed the researcher to collect a sample of canned humor
for each conversation. Participants were instructed to start the conversation by
telling their jokes and then talk to each other in their native language for about
15 minutes about whatever topic they liked. This ensured that the tone of the con-
versation and the interaction between the participants were as natural as possible.
Before the experiment started, participants filled in consent forms and a de-
mographic survey. Afterwards, calibration was completed manually using a five-
point calibration grid. If calibration was successful, the two participants sat facing
each other at a table where two Tobii X2-60 eye-trackers, two scene cameras and

Researcher
Participant A Q f
Eye-trackers {_ Ml
] T
NI

Participant B O j
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one microphone were placed, as shown in Figure 3, and the recording started. In
order to allow for data synchronization, at the beginning of the study, after the
recording had started, the researcher took a picture of the participants using a
camera with a flash. The flash was recorded by all the eye-trackers and scene cam-
eras and is used as a signal to synchronize the data collected by these devices. As
an additional synchronization instrument, key pressing was also recorded at the
same time for both computers. After taking the picture, the researcher moved to a
different area of the laboratory hidden from participants by a screen, in order not
to interfere in the conversation.

Participants’ number and duration of eye fixations, and pupil dilation mea-
surements were recorded at a 60Hz sampling rate for each area of interest for the
length of the conversation. Fixations, conceptualized as the pause of the eye move-
ment on a specific area of the visual field, were filtered using an algorithm imple-
mented in the Tobii I-VT Fixation Filter of the analysis software Tobii Studio (for
more information on the algorithm, see Olsen 2012). Two Areas Of Interest were
determined based on the two action units involved in producing a genuine smiling
facial expression according to FACS (Ekman and Friesen 1978), AU6, which in-
volves a contraction of the orbicularis muscle and visually results in the squinting
of the eyes, and AU12, which involves the zygomaticus mayor muscle and visually
results in the raising of the corner of the mouth. Two dynamic Areas of Interest
were created per participant (see Figure 3), and manually adjusted for size and
position in order to follow and accommodate the participants’ movements and
facial expressions.

Figure 3. Mouth and eyes Areas of Interest
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4.2 Pilot study

As previously mentioned, while the Method section referred to the research proj-
ect at large, the Data Analysis that follows focuses on one single conversation,
which was the object of the pilot study.

The conversation was transcribed according to standard American English
conventions. An example of humor coding can be seen in Table 1, where the
punch line is marked in bold.

Table 1. Example of transcription (punch line)

John and the engineer takes it out and says look I'm an engineer I don’t have time for a
girlfriend but a talking frog is really cool

long pause (< 4 seconds)
Tony okay (laughs)

yours is just a lot longer than mine

The coding of humor was performed by two independent raters following the
triangulation method outlined in Attardo (2012), and relied on cues, including
laughter, metalinguistic comments (that was funny), speaker’s explicit claims (et
me tell you a joke), and the semantic-pragmatic analysis of the text in order to de-
termine if a humorous Script Overlap/Opposition (Raskin 1985) was present. The
researcher also had also access to the participants, and asked them to comment on
the conversation (using either the audio file or the transcription of the interaction)
to help identify what was intended as humorous and thus include in the analysis
also cases of failed humor, when present. Participants’ claims were used as one
clue in the triangulation process, not as the “final say” on the presence/absence
of humor.

In order to allow for comparisons between humorous instances and non-hu-
morous instances in this particular conversation, all humorous events were identi-
fied and marked for a total of sixteen humorous events including punch lines, jab
lines, and irony. However, due to some missing data from one of the two partici-
pants, only six humorous events could be analyzed. For each humorous event, a
five-second segment was created, starting two seconds before the event and lasting
three more seconds after the event. This gave us a set of six humorous segments
containing information about each participant’s fixations (presence and length),
for a total of approximately thirty seconds of recordings. The same procedure was
used to sample six non-humorous segments of the same length. These non-hu-
morous segments were selected randomly. The data from the two sets were then
extracted and compared across participants and Areas of Interest.
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4.2.1  Results

The eye-tracking results obtained show: (a) the percentage of time participants fix-
ated on the two Areas of Interest combined across humorous and non-humorous
events; (b) the total number of fixations per participant on both Areas of Interest
across humorous and non-humorous events; (c) the total fixations’ duration per
participant on both Areas of Interest across humorous and non-humorous events;
and (d) the total fixations’ number of both participants combined per Areas of
Interest across humorous and non-humorous events.

The graphs in Figure 4 summarize these results. The red columns represent
the data for the humorous events, while the purple columns represent the data for
the non-humorous events. Even at first glance it is noticeable that the red columns
are always higher than the purple ones, indicating that fixations on the two Areas

Percentage of time participants fixate on AOIs
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Total duration of fixations across AOls
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Figure 4. Fixations across humorous and non-humorous events

of Interest during humorous events tends to be overall more numerous and longer
than fixations on the same Areas of Interest during non-humorous events.

The first graph in the top-left part of Figure 4 offers an overview of the percent-
age of time that participants spent fixating on the two Areas of Interest during hu-
morous and non-humorous segments of conversation. The total time of humorous
and non-humorous segments was approximately 30 seconds per each category, for
an overall value of 1 minute. For example, John spent 3% of the total humorous
time fixating on the two Areas of Interest, against 0.3% of the total non-humorous
time spent fixating on the same Areas of Interest. The second participant, Tony,
shows less variation across humorous and non-humorous segments, but nonethe-
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less spent slightly more time fixating on Areas of Interest during humorous (0.3%)
than non-humorous segments of conversation (0.2%).

The second graph in the top-right part of Figure 4 shows the total number of
fixations produced by each participant. Again, John is the participant that gen-
erated the highest number of fixations overall, with the majority of them dur-
ing humorous segments (N = 45). Tony generated an inferior number of fixa-
tions overall, but similarly to John, the majority of them were during humorous
segments (N = 14).

The third graph in the bottom-left part of Figure 4 summarizes the total fixa-
tions length in milliseconds across participants and humorous or non-humorous
segments. Both participants fixated longer on the two Areas of Interest during hu-
morous segments (John = 8999 ms; Tony = 2750 ms) than during non-humorous
ones (John = 1040 ms; Tony = 830 ms).

Finally, the last graph in the bottom-right part of Figure 4 summarizes the to-
tal number of fixations produced by both participants across Areas of Interest and
humorous or non-humorous segments. The mouth is the area that gets the highest
number of fixations in general, for a total of 58 fixations, with the majority of fixa-
tions happening during humorous segments (N = 45). The eyes get less attention,
but show a similar pattern in that the number of fixations on this area is much
higher during humorous segments (N = 13) than non-humorous ones (N = 3).

5. Discussion of results

The goal of the pilot study presented here is twofold: first, we contribute to the field
of humor research by exploring the relationship between humor, gaze, and smil-
ing; second, we propose a new social paradigm for eye-tracking research involving
two participants interacting face-to-face.

Regarding our first goal within the field of humor research, this study con-
tributes to the area of investigation on humor markers by adopting the multi-
modal approach advocated for in Attardo et al. (2013) and examining the role
of smiling and the attention participants pay to it during conversation. The data
collected point to the fact that the presence of humor may tend to correlate with a
greater attention being paid to facial areas involved in smiling. Different measures
were collected to estimate the attention paid by participants to selected facial ar-
eas, and all these measures consistently point to the fact that the mouth and eyes
regions of the participants face receive more attention when humor is present
than when humor is absent. Overall, the percentage of time participants fixated
on these areas was higher when humor was present; the absolute total time par-
ticipants fixated on these areas when humor was present was higher; and the total
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number of fixations per participant and per Area of Interest was higher when
humor was present.

Previous findings showed that participants tend to display a higher smiling
intensity when humor is present (see Gironzetti and Menjo 2014), thus suggesting
that smiling may be used as a marker of humor in conversation. We hypothesized
that, in order to be capable of using each other smiling behavior as a marker indi-
cating the presence of humor in conversation, participants should pay attention to
the facial areas involved in this gesture, namely the mouth and the eyes area. This
hypothesis was confirmed by the present eye-tracking analysis of participants’
fixations on the mouth and eyes facial regions. Both participants involved in the
conversation fixated more and longer on the mouth and the eyes when humor was
present relative to the baseline of the conversation. These data confirm our initial
hypothesis, namely that there is a relationship between gaze patterns, humorous
events, and the smiling behavior of participants in a dyadic face-to-face conversa-
tion; however, this pilot study is just one more step towards finding the answer to
a much more complex question regarding the role smiling as a marker of the pres-
ence of humor in face to face conversation.

As per our second goal, recent eye-tracking technology developments make
it possible for researchers to implement new research paradigms and explore how
humans use gaze in real-life during face-to-face interactions. This pilot study out-
lined a methodology for social eye-tracking that allows researchers to investigate
eye movements not limited to participants looking at videos or static images, but
involving real-life changing and moving facial expressions. The application of this
methodology is not limited to humor studies, of course, since any research area
concerned with face to face interactions could benefit from it. While the possibili-
ties offered by this novel setting are numerous, there is also one main disadvantage
with respect to more traditional, video-based eye-tracking studies, namely, the
loss of data. This problem is inherent in the very nature of social eye-tracking: in a
natural setting, participants will move, gesture, cover their faces, look away, etcet-
era, and these behaviors, while perfectly acceptable in natural interactions, cause
the loss of eye-tracking data. Moreover, if the research involves cross-analyzing
data from two participants, the loss of data for one of them will cause the corre-
sponding data from the other participant to be of no use. Researchers willing to
pursue social eye-tracking studies should always take into account the possibility
of losing data due to these circumstances and oversample.

The next step in the project will consist in expanding the analysis of the corpus
in order to confirm or discard this initial hypothesis with a larger set of participants
and conversations, and obtain some significance values. The analysis of the cor-
pus will also be necessary to account for cultural differences and familiarity level
(these data have been collected in the initial questionnaire), and conversational
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roles of participants, since previous studies demonstrated that these factors may
affect participants’ eye movements. In the interaction analyzed here, for example,
one participant (John) had almost exclusively the role of speaker throughout the
whole interaction, while Tony was the listener. We noticed that John’s attention
was mostly on the mouth area of Tony’s face, while Tony’s attention was concen-
trated mostly on the eyes’ area of John’s face (see the top and bottom right graphs
in Figure 4). We hypothesized that this difference may be due to their different
conversational roles, and will be able to test this hypothesis with a larger set of
data. This hypothesis is consistent with recent studies on eye-contact and mutual
gaze according to which these behaviors are used by people to indicate willingness
to listen and participate in a conversation (Beattie 1978; Cary 1978). Moreover,
cultural differences — Tony has an Asian-American cultural background, while
John’s cultural background is American — may be partially responsible for the dif-
ference (Hall and Hall 1990; Jandt 2010) between the number of fixations and
the overall fixation time (percentage and absolute time) across participants (see
top and bottom left graphs in Figure 4). In this respect, since our corpus includes
interactions among native speakers of Spanish, English, and Chinese, we will be
able to test this hypothesis by contrasting participants’ behavior across cultures.
However, it should also be noted that participants with a Mexican cultural back-
ground showed a similar behavior, displaying differences in the fixation area - the
mouth was preferred — and among participants — one participant consistently dis-
played higher fixation values than the other —. Future analysis and a larger set of
data will allow for a fine-grained analysis of these differences.

Finally, since smiling seems to play a role in conversation, especially when
humor is present, and given the possibilities offered by the social eye-tracking
setting, we intend to look at participants’ coordination of gaze patterns (mutual
gaze and eye-contact, as well as shared attention on the mouth and eyes regions)
and smiling behavior. Research in interpersonal alignment showed that speak-
ers tend to “change their affect, behavior, and cognition as a direct result of their
interaction with another individual” (Paxton and Dale 2013). Higher behavioral
coordination and synchronicity were found to correlate with affiliative types of in-
teractions (Richardson, Dale, and Kirkham 2007), while disaffiliative interactions,
such as arguments, were found to have lower levels of behavioral coordination and
synchronicity (Paxton and Dale 2013). Therefore, we expect to find higher levels of
behavioral synchronicity and alignment for humor used with affiliative purposes
as opposed to humor used for disaffiliative purposes.
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Appendix A. The Smiling Intensity Scale (SIS)

The five levels of this Smiling Intensity Scale (SIS) are descriptive of different smiling behaviors:

Level 0: Neutral. No smile, no flexing of the zygomaticus (no AU12), may show dimpling
(AU14) or squinting of the eyes (caused by AU6 or AU7), but no raised side of the mouth
(no AU 12), the mouth may be closed or open (AU25 or AU26).

Level 1: Closed mouth smile. Shows flexing of the zygomaticus (AU12), may show dimpling
(AU14) and may show flexing of the orbicularis oculi (caused by AU6 or AU7).

Level 2: Open mouth smile. Showing upper teeth (AU25), flexing of the zygomaticus
(AU12), may show dimpling (AU14), may show flexing of the orbicularis oculi (caused by
AU6 or AU7).

Level 3: Wide open mouth smile. Shows flexing of the zygomaticus (AU12), flexing of the
orbicularis oculi (caused by AU6 or AU7), and may show dimpling (AU14). 3A: show-
ing lower and upper teeth (AU25), or 3B: showing a gap between upper and lower teeth
(AU25 and AU26).

Level 4: Laughing smile. The jaw is dropped (AU26 or AU27), showing lower and upper
teeth (AU25), flexing zygomaticus (AU12), flexing of the orbicularis oculi (AU6 or AU7);
may show dimpling (AU14).

Figure 5. The five levels of the Smiling intensity Scale (0-4)
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