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Abstract 
 

There is wide agreement about the fact that different 
kinds of communicative gestures like head move- 
ments and facial expressions are used extensively in 
face-to-face communication for various purposes e.g. 
expressing feedback, emphasis, turn management and 
emotions, or supporting the speaker's own communi- 
cation management. Moreover, studies show that in- 
dividual differences in gestural behaviour can be at- 
tributed to different personality traits like extraversion 
and openness. But these findings do not model the 
fact that the same person may feel and act differently 
in different situations. We compare the results of post- 
experiment questionnaires consisting of self-rating 
questions  about  conversation  experience,  influence 
and attitudinal emotions, to gestural behaviour in a 
multimodal corpus of face-to-face conversations. Our 
findings suggest a slight positive correlation between 
the way conversations are perceived and the number 
of head nods produced. In turn, the degree of head 
movement in the specific conversation is probably a 
function of the subject’s positive engagement in it. 

 
Keywords: attitudinal emotions, .first-acquaintance 
conversations, head nods, gesture, Danish 
 
1     Introduction 

 
A variety of body behaviours are used in every- 
day communication. Especially head movements 
are used extensively in face-to-face dialogue. 
These movements encompass  head nods, shakes, 
tilts, (side-) turns, forward and backward move- 
ments, and are used for various purposes e.g. to 
express  feedback  both  in  terms  of  affirmation 
and negation, to regulate turn taking, to empha- 
sise certain parts of speech, to show emotions or 
simply control own communication management 
(Duncan 1972, McClave 2000, Paggio & Navar- 
retta 2011a). The nodding of the head is a very 
effective  form  of  communicative  body  behav- 

iour. In many western cultures, head nods are 
used as signs of perception, contact and under- 
standing (Allwood et al. 1992) or acceptance, 
approval  and  agreement  (Helweg-Larsen  et  al. 
2004). A term often used is backchannel. Yngve 
(1970) defines backchannels as vocal or gestural 
expressions of the listener meant to give feed- 
back  to  the  speaker  without  taking  the  floor. 
Head nods are considered backchanneling de- 
vices in Duncan (1972). Maynard (1987) studies 
head nods in dyadic conversations of Japanese 
and finds that nods are frequently used as back- 
channels. He also observes different distribution 
patterns of nod occurrences in Japanese and 
American speakers. McClave (2000), in an ex- 
tensive overview and detailed qualitative study, 
claims that backchanneling is a hearer signal in 
line with words such as “yeah, um, hm”. A nod 
indicates that the listener is taking note of what 
the speaker is saying. McClave finds that head 
movements in general have a variety of func- 
tions, and head nods in particular often function 
as backchannel requests, to which listeners are 
extremely sensitive. Many studies of Scandina- 
vian and Baltic languages also describe the feed- 
back function of head movements in general and 
nods in particular (Cerrato 2007; Boholm and 
Allwood 2010; Jokinen 2008; Paggio and Navar- 
retta 2010a, 2010b, 2011a, 2011b and 2011c). 

If these studies discuss the form, function and 
frequency of various head movements in speaker 
populations  of  specific  language  communities, 
other work focuses on the fact that personality 
traits are reflected in different kinds of gestural 
behaviour. Argyle (1975), for example, observes 
how gesture range appears to correlate with ex- 
traversion. Lippa (1998), in a study on nonverbal 
displays, extraversion and gender, finds that ex- 
traversion  correlates  with  broader  gestures 
among women, but not among men. In the same 
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study, extraverts tended to have faster speech, 
which led to higher gesture rates due to speech- 
gesture correlation. Brebner (1985) and Riggio 
(1986) both discuss how the frequency of hand 
movements correlates with extraversion. They 
seem to confirm the general intuition that ges- 
tural behaviour and traits like openness and ex- 
traversion correlate. Most of these findings, 
however, do not model the fact that the same 
person may feel and therefore act differently in 
different situations. 

Indeed, we think context might play a role in 
gesture frequency. This is noted e.g. by Batrinca 
et al. (2011), who explain the difficulty in auto- 
matic classification of extraversion and agree- 
ableness with the complex interaction of person- 
ality  traits  and  characteristics  of  the  situation. 
Our hypothesis is that a person’s non-verbal be- 
haviour is likely to be affected by that person’s 
experience of the conversation, how much they 
felt in control, were affected by the surroundings 
and what mood they were in during the interac- 
tion. In particular, we are interested in the role 
attitudinal emotions play in gesture production, 
where by attitudinal emotions we mean emo- 
tional reactions towards the conversation itself – 
e.g. whether the subject is at ease or irritated – 
rather  than the six basic emotions described and 
used in many studies (Ekman, 1972). 

 
2     Corpus 

 
The data we use for this analysis are found in a 
Danish multimodal corpus which is part of 
NOMCO (Multimodal Corpus Analysis in the 
Nordic Countries): a large scale corpus collection 
consisting of multimodal corpora in Danish, 
Swedish, Finnish and Estonian. The primary aim 
of the project is to provide comparative multi- 
modal data in Nordic languages and study how 
speech and gesture are interrelated when express- 
ing feedback, turn taking, sequencing and infor- 
mation structure (Paggio et al. 2010). 

 

2.1    Recordings 
 

The Danish corpus consists of 12 video recorded 
first acquaintance conversations of an average 
duration of 5 minutes each ~ 1 hour of data. The 
participants in the study were six females and six 
males, all university students or post grads. They 
had never met before and had no relation with 
each other beside the fact that they all knew one 
of the experimenters and could all relate to uni- 
versity studies. All subjects engaged in two con- 
versations, one with a male and one with a fe- 

male. The subjects were standing in front of each 
other and recorded from three different angles, 
one centered on both simultaneously in profile, 
and  two  focusing  on  each  of  the  participants 
from a more frontal angle as shown in figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Recordings from the Danish NOMCO cor- 
pus. One center view (top) and one merged split view 
(bottom). 
 
2.2    Annotation 
 

Speech was transcribed with Praat (Boersma & 
Weenink 2009) and gestures with ANVIL (Kipp 
2004). In annotating the multimodal data we fol- 
lowed the instructions and coding conventions 
from the MUMIN coding scheme (Allwood et al. 
2007). In this particular study we focus on head 
movements, which were annotated for form and 
function, using the attributes and values listed in 
table 1 below. 
 

Attribute Value 
Head movement 

 
 

Head repetition 

Nod, Jerk, HeadForward, 
HeadBackward,Tilt, SideTurn, 
Shake, Waggle, HeadOther 
Single, Repeated 

FeedbackBasic 
FeedbackDirection 

CPU, FeedbackOther 
FeedbackGive, FeedbackElicit 

 
Table 1: Annotation features for gestural behaviour 
 
First form, or the movement direction and where 
applicable repetition, was annotated, then func- 
tion. In this study we only focus on feedback 
functions, defined by Allwood (1992) as behav- 
iour that has the purpose of giving or eliciting 
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signals of contact, perception and understanding. 
Note, thus, that feedback in the MUMIN 
scheme subsumes backchanneling: whilst 
backchannels are signals given by the lis- 
tener (corresponding to FeedbackGive in our 
framework), we also annotate signals made 
by the speaker to elicit feedback (Feed- 
backElicit). 

 

2.3    Questionnaire 
 

After each conversation the subjects were asked 
to describe their experience in a questionnaire 
containing  questions  about  setting,  interaction 
and attitudinal emotions. They were given 12 
questions inspired by Nezlek (2010), which had 
to be rated on a 1-5 point scale, five being the 
most positive result. The questions fall into four 
types concerning: 

 
1)   Perception of the conversation and oneself 
2)   Control of the situation 
3)   Surroundings 
4)   Attitudinal emotions 

 
We were interested in knowing whether the par- 
ticipants enjoyed the experiment, if it was inter- 
esting, if they felt influential and free to express 
their ideas and if they were affected by the studio 
surroundings. The fourth category, attitudinal 
emotions, groups questions about personal atti- 
tudes relating to the subject’s emotional state 
during the interaction and their response to the 
conversation context.  Did the participants feel 
pleased or sad with the interaction/interlocutor, 
were they relaxed or tense in the situation, at 
ease or not at ease, content or irritated with the 
way the conversation proceeded? 

 
Question 
type 

Variable Mean SD 

 
Perception of 
conversation 
and oneself 

Enjoyable 4.42 0.72 
Intimate 2.71 1 
Liked 4.04 0.91 

Interesting 4.17 0.76 
Control of 
situation 

Influence 3.75 0.79 
Free 4.13 0.74 

Surroundings Not affected 3.46 1.06 
Natural 2.33 1.05 

 
Attitudinal 
emotions 

Pleased 4.58 0.58 
Relaxed 3.58 1.06 
At ease 3.83 0.82 
Content 4.46 0.88 

 
Table 2: Questionnaire results 

A summary of the results of the questionnaires is 
displayed in table 2. 
In what follows, we will focus on the difference 
between the two conversations each subject took 
part in, to study i) if there is in general a differ- 
ence between the way subjects experienced first 
and second conversation ii) if this difference cor- 
relates with   a difference in gestural behaviour. 
We  compared  average  results  for  the  whole 
group, but also looked at individual variation to 
find if any of the subjects deviates significantly 
from the group norm. 
 
3     Data analysis 
 
The goal is to compare the results from the ques- 
tionnaire with the participants' body behaviour. 
Thus a statistical analysis was carried out on the 
questionnaire results and the gestural annotation. 
 

3.1    Questionnaire results 
 

A comparison of the group’s first and second 
conversation shows that the subjects on average 
rated the first conversation quite positively with 
44.08 points (out of a possible maximum of 60). 
The second conversation was rated higher than 
the first, with an average score of 46.83 points. 
However, these results are slightly less homoge- 
neous as can be seen by the score distribution for 
the two conversations in figure 2. The increase 
by 2.75 points can be explained by acclimatisa- 
tion and familiarisation with the experiment, the 
task and the settings. However, still as illustrated 
in figure 2, some participants had a somewhat 
worse second experience. 

 
Fig. 2: Distribution of scores in the 1st and 2nd conver- 
sation, with an average increase of 2.75. 
 
If we look more closely at the individual varia- 
tion in the way the scores change between first 
and  second  conversation,  we  can  observe  that 
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three subjects stand out from the norm. Figure 3 
shows the three outliers. The difference between 
first and second ratings for these three partici- 
pants is remarkably high, for two of them in a 
positive direction (+11 and +10) and for the third 
one in a negative one (-6), whereas the average 
difference,  as  already  noted,  is  +2.75.  These 
three participants were singled out for further 
analysis. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3: Comparing 1st  and 2nd  conversation scores and 
singling out outliers 

 
3.2    Gestures and self-assessment scores 

 

The only gestural annotation we consider here, as 
already mentioned, are the head movements (cf. 
table 1). The most frequent head movement types 
are nods, sideturns and tilts. The total number of 
head movements is 1427 in the first conversa- 
tion, and 1563 in the second, with an increase of 
almost 10%. However, subjects differ substan- 
tially in this respect. 

We decided to focus on head nods for several 
reasons. Nods are the most frequent head move- 
ment type; they are mostly tied to the functions 
of giving feedback and accepting the turn, both 
of which presumably relate to the subjects’ ex- 
perience of the conversation; finally, at first sight 
there seemed to be a slight correlation in the way 
the number of nods varied from conversation to 
conversation and the way the scores did. 

The annotated head nods are 719 (single and 
repeated nods not differentiated). There are 338 
head nods in the first set of interactions and 381 
head nods in the second. This gives a +43 nod 
increase, in other words an increase of almost 
13%. The head nod distributions in the two con- 
versation sets are shown in figure 4. 

Figure 5 shows the distribution of the differ- 
ence in head nods between the two interactions. 
As can been seen, the mean individual increase is 
of 3.59 nods. The figure also shows that, as ex- 

pected, some of the participants varied more than 
others. This time, no subject falls out of the gen- 
eral distribution. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 4: Head nods in 1st and 2nd conversation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 5. Distribution of difference in head nod number. 
The mean individual increase is +3.59. 
 
A regression analysis was applied to the data to 
establish if there was a correlation between dif- 
ference in questionnaire ratings and difference in 
the number of head nods produced by the par- 
ticipants in the two sets of conversations. Figure 
6 visualises the regression line between the two 
parameters. In spite of the individual differences, 
the Pearson coefficient still indicates a weak 
positive linear association of .49 between differ- 
ence in questionnaire ratings (self-assessments 
scores) and difference in number of head nods. 
These results seem to indicate that in general, a 
positive experience is associated with the pro- 
duction of a higher number of head nods. It is, 
however, only a slight tendency. There may be 
several other factors or individual differences 
affecting the production of head nods that are not 
accounted for in this study. 
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Fig. 6. Correlation between difference in scores and 
difference in number nods 

 
In fact, the correlation is stronger (Pearson coef- 
ficient of 0.63) if the difference in head nods 
produced in the two conversations is compared 
to the difference in those ratings that only con- 
cern the last group of questions, in other words 
questions referring to the attitudinal emotions of 
the subjects during the interactions. This cate- 
gory comprises questions on whether the partici- 
pants were pleased or upset, relaxed or tense, at 
ease or not at ease and content or irritated. The 
two sets of differences, and their relation, are 
shown in figure 7. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7. Correlation between difference in scores refer- 
ring to attitudinal emotions and difference in number 
of nods 

 
3.3    Three outliers 

 

Let us now turn to the three outliers we picked 
out  from  the  analysis  of  the  self-assessment 
scores because of the very different experiences 
they had in the two conversations. Figure 8 visu- 
alises the outliers compared to the average dif- 
ference in self-assessment scores as well as 
number of head nods produced in the two con- 
versations. 

Fig. 8. Differences in number of nods and scores: 
three outliers and average 
 
The figure shows that the three subjects’ nodding 
behaviour is quite far from the average, and that 
it correlates with the polarity of the self-rating 
scores. This seems to suggest that for these three 
subjects, there is a strong correlation between the 
production of nods and the way in which they 
react emotionally to the conversational situation.. 
Figure 9 shows the difference in attitudinal emo- 
tions and number of head nods between the two 
sets of conversations. It again shows how the 
same three outliers differ markedly from average 
both in terms of rating their attitudinal emotions 
and in number of nods. 

 
 
Fig. 9. Differences in number of nods and ratings of 
attitudinal emotions: three outliers and average. 
 
As head nods in this corpus in many cases are 
tied to the function of feedback giving, it seems 
reasonable to predict that there may be a correla- 
tion between how positively a person perceives 
the conversation, and how much gestural feed- 
back the person is giving their interlocutor, and 
that a difference in the first dimension between 
the two conversations should correspond to a 
difference in the second. 
Looking at the feedback behaviour of the three 
subjects in the two conversations, however, does 
not provide clear indications of the fact that it 
should be directly related to the conversation 
experience. One of the three subjects, in fact, is 
quite close to the average in the feedback give 
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dimension,  in  other  words  this  subject  gives 
more or less the same feedback in the two con- 
versations in spite of the difference number of 
head nods and the different self-rating scores. 
Therefore, the explanation for why a higher nod 
production seems to be associated with more 
positive emotional attitudes should probably be 
found in the complex of conversational functions 
that nods have, and which relate not only to 
feedback giving and eliciting, but also to the turn 
acceptance. In general, it could be said that head 
movements in general and nods in particular, 
signal a positive engagement in the conversation. 

 
4     Conclusion 

 
To sum up, the data provided seem to indicate a 
tendency to produce more head nods the more 
positive the subjects’ experience of the conversa- 
tion is and less head nods the more negative the 
experience is perceived. The tendency is strong- 
est for three specific subjects, who showed a 
markedly positive or negative difference in the 
polarity of the attitudinal emotions they reported 
having in the two conversations. The main con- 
versational functions of head nodding in the con- 
versations studied here are giving or eliciting 
feedback as well as accepting the turn. Thus, the 
data seem to indicate that a more positive experi- 
ence of the interaction is traceable either to 
smooth turn taking or to the participants’ will- 
ingness and ability to signal that they want to 
continue the conversation, they are listening, 
paying attention to and understanding what’s 
being conveyed. 

The correlation  observed in  our  corpus  be- 
tween attitudinal emotion ratings and head nod- 
ding is, however, not a strong one. To further 
confirm or disprove this indication, therefore, 
more data is needed. Other comparable corpora 
in the Nordic NOMCO corpus could be used to 
validate our results. 

Another  interesting  avenue  for  further  re- 
search that is related to the ideas discussed in this 
paper  concerns  emotions  not  only  as  they  are 
remembered by the subjects after the experiment, 
but  also  as  they  are  perceived  by  annotators 
based on the subjects’ non-verbal behaviour. In 
the Danish NOMCO corpus, in fact, emotion 
labels have been added to the facial expressions 
using the P-A-D coding description (Mehrabian, 
1996).  Adding data from the emotional annota- 
tion to our analysis might help give a more pre- 
cise explanation of the positive correlation we 

see between self-rating scores and non-verbal 
behaviour. 
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