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1. INTRODUCTION 

 

Speech and gestures are closely interrelated. Their interrelation is continuously present 

in the cyclic nature of speech, involving both its production and perception – in other words: 

speech has a multimodal nature. This multimodality makes possible unambiguous 

communication, ensuring the congruency of the sent and the decoded message between 

speaker and hearer. However, this is not always the case in human communication: the very 

same interrelation might be the culprit whenever the message meant by the speaker is more or 

less different from the message decoded by the audience. This is what happens whenever the 

verbal and the nonverbal message contradict. Message is encoded simultaneously on both 

verbal and nonverbal levels. Utterances are always accompanied by other behaviors like 

gesturing, facial expressions, or changes in posture, together affecting the meaning 

understood. Different modalities like verbal, visual, auditory or tactile are interrelated in 

bearing the whole message (Abercrombie 1968:56, Hill 1958:408-409, Bavelas 1994). 

Nonverbal modalities are transmitted through nonverbal behaviors. Though the 

number of studies on this field is manifold, a mutually agreed method, making the comparison 

of the results possible is still missing (see Harrigan et al. 2008, Karpińsky 2012). The main 

obstacle lies in the nature of nonverbal features: they can hardly be chunked into discrete 

units. Two approaches seem to be identified in the literature to solve the problem: 

a) nonverbal features should and might be chunked into discrete elements similarly to the 

language (Birdwhistell 1970, Ekman–Friesen 1969, Beattie 2004) or b) when analyzing 

visual-channel messages, it is more suitable to consider them along a continuum (McNeill 

2006, based on Kendon 2004,  Hadar et al. 1983). 

Based on our current understanding, the functions of interaction between gesture and 

speech can be classified in three categories: 1) aiding communication, 2) transporting 

meaning, 3) producing speech. Prosody has an important role in speech – gesture 

synchronization. Gestures can be described by their functions, forms or their temporal 

relationship with other modalities (McNeill 2005, Hadar et al.1986).  

In speech-production, segmental and suprasegmental levels are also interrelated. 

Suprasegmental level or prosody is part of nonverbal communication (Scherer 1982). 

Intonation is one of those suprasegmentals that proved to be quite distinctly identifiable by 

listeners’ perception. Listeners are also able to detect the speaker’s objective tempo (Gósy 

1989). 
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From a psycholinguistic approach, speech might be read or spontaneous. In 

spontaneous speech, planning and speaking occur together. In half-spontaneous speech, the 

speaker might turn off some levels of planning or use them proportionally (Olaszy 2010). 

Spontaneous speech is different from read speech in almost every aspect (Gósy 2002, 2003a, 

Markó 2005). When analyzing spontaneous or half-spontaneous speech, one of the most 

challenging tasks is its segmentation. Segmentation is usually done by perception-tests. 

Listeners are able to identify rather accurately the closures of utterances by perception; 

listeners in a study were 70% accurate in recognizing closures of so-called ‘virtual sentences’ 

in spontaneous speech. Among main clues, they used the observed changes of pitch (mainly 

its decrease or floating) and semantic structure (Gósy 2003b). 

The aim of my thesis is to find and define some patterns in the interrelation between 

some features of speech and body language in half-spontaneous Hungarian speech, describe 

their relationship, pattern and effects in both production and perception. 

Another purpose of mine is to present a measurement method for further 

investigations, designed to examine multimodal features in spontaneous speech based on a 

large number of samples and/or people. This kind of research is time-consuming even when 

one has to analyze a one-minute chunk of only a few videotaped samples. 

My third aim is to ask (and make others ask) further questions about the interrelation 

of features connected to speech and body language, based on the results and conclusions of 

the thesis.  

According to my knowledge, no similar comprehensive study has been conducted 

either in Hungarian or in international research on the interrelation of speech-related and body 

language features, and their possible connections. 

 

2. HYPOTHESES OF THE PHD-THESIS 

 

Based on my hypothesis, some features of speech and body language occur together 

consistently and affect speech production and perception individually as well as in their 

relation. 

The basic hypothesis is worded in two groups, as they are partly connected to the 

study of speech production and speech perception. 

The hypotheses related to the study of speech from the aspect of production are the 

following: 

a) there are connections between features of speech and features of body language, 
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b) among these, there are some that co-occur in a consequent manner, 

c) these connections might appear in different ways and to different degree in case of 

men and women. 

In order to support these hypotheses, I present a 3-step research sequence in the 

dissertation started in 2002, then draw conclusions based on the results. The research 

sequence is built on analyzing half-spontaneous videotaped presentations of 20, 42 and 300 

adults by statistical methods. In the third step, I present a new method of measurement that 

might be suitable for speech research carried out on a large number of informants and for 

examining the way nonverbal features (tools) work. It makes the operation of body-language 

features during the speech process detectable in an objective, quantifiable and, therefore, 

statistically observable way. 

The three steps of the study are as follows: 

1) Pilot-study (B-TB 20): choosing those features of speech and body language that 

showed connections based on the Pearson correlation analysis. 

2) Control study (B-TB 42): monitoring the correlations demonstrated by the first 

study on a bigger sample involving 42 adults. 

3) 300 person study with new methodology (B-TB 300): examination on the 

correlations between the five features (utterance-final intonation, use of eye 

contact, head gestures, foot movements, hand gestures) based on the result of the 

first two studies with the help of the new method developed on the grounds of 

results coming from the first two studies. 

Connected to the perception based research, I assume that in case of indirect 

communication situation, when perception is limited to hearing and the listener cannot lean on 

information coming through the visual modality, the suprasegmental structure of speech still 

transfers some visual information. Related to this, I propose the following hypotheses: 

a) Listeners, without the visual modality, based merely on their hearing, are able to 

notice in a proportion higher than statistical chance where the reader keeps eye 

contact when reading out (looks up from the text). 

b) It is possible to identify such suprasegmentals that help listeners in sensing eye 

contact based on hearing only. 

In order to support my hypotheses connected to speech perception, I present a study 

built on read speech, then draw consequences out of its results. 

In the study presented, the question of examination was inspired mostly by Fónagy’s 

(1966) study written on the “audibility” of mimics. Fónagy identifies facial expression as 
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“external mimics”; for expressive movements (speech) happening in the oral cavity and at the 

level of the larynx he uses the term “internal mimics”. According to him, both are present in 

voice. Considering this as a starting point, I assume that gaze behavior, which is part of 

“external mimics”, can also appear in voice properties of the speaker. 

For this examination, I used the short audio recordings of four readers (two men and 

two women). A video recording was also made about the four readers so that the exact place 

of eye contacts could be identified later on. It was tested whether listeners are able to identify 

(based on hearing) the word/words at which the reader looked up (searched for eye contact). It 

was expected that if the hypothesis was proved, prosody, especially tempo, intonation and 

pausing might play a key role in listeners’ perception (similarly to Fónagy’s results). 

 

3. STRUCTURE OF THE THESIS 

 

The thesis consists of four chapters and the first three chapters are subdivided. The 

fourth chapter contains the conclusions, then the theses, references and appendices follow. 

Chapter I., the Introduction presents the theoretical basis of the research, draws an outline of 

the most important theoretical relations and provides a summary of the most important 

research connected to the topic. 

Chapter I.1. shows the most important theoretical tendencies and models of communication 

and metacommunication, raises the main terminological questions and, finally, draws the 

results of research of non-verbal communication related to the topic of the dissertation. 

Chapter I.2. demonstrates the connection between communication, language and speech, 

giving an outlook on the relation of speech and mental functions, lateralization and 

handedness; furthermore, it presents the motor theories and the effects of their results on 

communication research. 

Chapter I.3. reports briefly on the effect the change of paradigm in linguistics has on speech 

research; it shows the phonetic, phonological and psycholinguistic approach of speech as well 

as the most popular models of speech perception and speech production. 

Chapter I.4. deals with questions of speech analysis: it describes certain styles of speech, their 

divergences in tempo, and addresses questions regarding segmentation of spontaneous speech. 

Chapter I.5. raises terminological questions connected to the dissertation; furthermore,  it 

gives scope and definitions for the particular key concepts. 

Chapter II. demonstrates the aims and hypotheses of the dissertation. 
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Chapter III. describes the pieces of research and partly presents a new measurement method 

with the related methodology. 

Chapter III.1. contains the general methodology of the research. 

Chapter III.2. details the structure of the three-step research sequence. 

Chapter III.3. introduces the selection criteria and surveillance methods of the investigated 

features of body language, with considering possible differences in use for men and women. 

Chapter III.4. presents the pre-study on which the research sequence is built. This chapter 

contains the first results on features of speech and body language accompanying each other. 

The research is based on half-spontaneous speech situation (the analysis of recordings of 3-

minute long speeches). Due to the small quantity of elements, evaluation of results is carried 

out via descriptive statistical methods. 

Chapter III.5. describes the verification performed in the second step of the research sequence 

on an expanded sample with material recorded according to the same method. At this point, 

tools requiring further examination are identified, the results of the first two studies are 

summarized, conclusions are drawn and changes made in the next step are explained. 

Chapter III.6. shows the research conducted on 300 informants according to the new methods 

and it contains the detailed description of the new methods, tools and methodology of 

measurement. It addresses the theoretical backgrounds of the method, then summarizes the 

results of the research sequence and draws the conclusions, too. Finally, this chapter interprets 

the connections on the basis of the new methodology. 

Chapter III.7. contains the description of a perception test built on an unusual question of 

survey: can eye-contact be heard? The material of the study is taken from recordings of two 

men and women reading out the same short text. The basis of the hypothesis is the multimodal 

nature of speech and its subject is whether listeners are able to identify by hearing at which 

words the reader looked up from the text. When summarizing the results of the study, 

conclusions are drawn based on the detailed analysis of the four audio recordings. 

Chapter IV. contains conclusions regarding the whole dissertation. 

This is followed by the brief wording of the theses, the references and the appendices. 

 

4. MATERIALS, METHODS AND SUBJECTS 

 

1) In Chapter III., a three-step research sequence and a perception test are presented. In 

the research sequence (B-TB 20, B-TB 42 and B-TB 300), the material of 342 people was 

analyzed, among them 120 woman and 222 men, 34 years old on average. The material of the 
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three studies was gathered from video recordings of the participants’ 3-minute long 

presentations and the second minute of each were analyzed. In the first two studies, eight 

kinds of data were collected. Two of them are features of speech: tempo and utterance-final 

intonation; four belong to features of body-language: quantity and direction of eye contact 

breaks, quantity and direction of foot movements, the quantity and variations (one or two 

hands) of hand gestures and quantity and direction of head movements (vertical or 

horizontal). Apart from these, the presenters’ gender was recorded and based on the 

perception test, they were categorized according to the quality of performance. 

In the first two studies, only descriptive statistical methods were applied so that the 

small number of elements should not lead us to the wrong conclusions. 

The correlations found in the first two studies were processed during the third, 300-

person study based on the new methodology worked out for this specific purpose. The new 

method is to apply discrete categories in measuring features of speech and body language 

(e.g. present-absent, down-up-sideways, compared to a given point of reference), and certain 

values are assigned percentages. Therefore, features of speech and body language can be 

compared to each other. Besides descriptive statistics, data of the 300 person sample were 

compared in groups (woman-man; slow-fast-normal tempo; good-poor-average performer; 

leaders-middle managers-colleagues) by Kruskal-Wallis test. In order to avoid mistakes 

arising from the significant difference in the number of men and women, we have compared 

data of women with the data of 100 men chosen by random sampling. (Sampling was carried 

out 1000 times.) 

2) The perception test on whether eye contact can be audibly perceptible is built on the 

audio recording of four short read speeches. The readers (two men and two women, 32 years 

old on average) read out the same short text and the recordings were evaluated by 60 people 

who volunteered for completing the questionnaire on the Internet. Data (binary variables) 

were processed by logistic regression, then comparison of significant results were worked out 

in pairs by Wald Chi-Square Test. One-way ANOVA was used to test hit-ratios, results were 

compared in pairs (Tukey post-hoc test). 

 

5. CO-OCCURRENCE OF FEATURES IN SPEECH AND BODY LANGUAGE 

 

5.1. Research sequence B-TB 20, B-TB 42, B-TB 300 

 The aim of the research sequence was to find correlations between features of speech 

and body language, reveal them and prove their possible co-occurrence. Research B-TB 20 
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and B-TB 42 conducted for this reason are presented in details in the dissertation. Data was 

collected for eight variables (tempo, utterance-final intonation, use of eye contact, foot 

movements, hand gestures, movements of head and the realization of these tools for both 

genders). Subvariations of the tools examined were also gathered based on their number per 

minute and their direction. 

After processing data of 42 people, significant interrelation was found between tools 

in three connections according to the Pearson correlation analysis: 

- closed utterance closures correlate with the use of hand gestures (r=0,341, 

p=0,027) 

- foot movements with head movements (r=0,0348, p=0,004) 

- and the use of eye contact with head movements (r=-0,0349, p=0,024).  

This supported the existence of consistent connections between features of speech and 

body language. Even at this phase, distinctive differences appeared between men and women 

in the use of the tools examined. Closings were different: closure intonation was more 

characteristic of men while “floating” intonation was more often for women. There was a 

difference in speech tempo of men and women: men uttered 33,5 syllables more per minute. 

However, from the point of view of quality of performance, the difference between “good” 

and “poor” performers disappeared. 

In the third research including 300 people (B-TB 300), five tools were measured in the 

following way: 

CUC1: present – absent (closed utterance closures); the basis of comparison is the end 

of the utterance. Direction: falling – floating – rising. 

Eye: present – absent (eye contact at the end of utterance); the basis of comparison is 

the end of the utterance. 

Head: present – absent (head movement); the base of comparison is the vertical axis 

of the body. Categorization 1: vertical – horizontal – tilts (rotations). Categorization 2: 

loose – slightly tight – tight. 

Hand: present – absent (hand gesture); the base of comparison is the direction of the 

palm: turning up, down or horizontal. Categorization: gesture space (according to 

McNeill 2005) – globular space in front of the performer bordered by the neck, 

shoulder and the elbow. 

                                                 
1 Closed utterance closure 
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Foot: present – absent (foot movement at the end of utterance). The basis of 

comparison is the end of the utterance. Categorization is based on direction: forward 

and backward – sideways – mixed.  

 

The new method makes measuring features of speech and body language possible 

based on discrete categories. Values can be given a percentage; therefore, features of speech 

and body language can be compared. 

Summarizing the results, these connections were found concerning the whole sample: 

the CUC (closed utterance closure) is related significantly to Eye, Hand and Foot, and the 

Head shows significant connection with Hand and Foot (based on Pearson correlation, 

p<0,05). During further statistical analysis, the Kruskal-Wallis test revealed that men and 

women differ from each other in the use of almost all tools examined. Altogether three co-

occurrences were justified for the whole sample and for both groups: relation between Eye 

and CUC, Head and Foot, and finally, Foot and Hand. For reasons of clarity, Table 1. 

demonstrates them: 
Table 1. 

Co-occurrences in groups of men and women and the whole sample 
 

 CUC   Foot   Hand 
Eye Men 0.46352 

<.0001 
 Head 

Men 
0.35872 
<.0001 

 Foot Men 0.41454 
<.0001 

Eye 
Women 

0.29926 
0.0038 

 Head 
Women 

0.32163 
0.0018 

 Foot 
Women 

0.24254 
0.0198 

Eye 300 0.41572 
<.0001 

 Head 300 0.34949 
<.0001 

 Foot 300 0.33578 
<.0001 

 

 Concerning these tools, the connection in the women’s group seemed to be weaker in 

all cases, except for the relation between Head and Foot, where a subtle difference can be 

noticed compared to the men’s group. 

 Besides these, four more connections were found that were significant for the men’s 

group and the whole sample but not for the women: connection between Eye-Hand, CUC-

Hand, CUC-Foot and Hand-Foot. 

 Apart from these, the Kruskal-Wallis test (applied for comparing the genders) verified 

the previous results seen in both samples in the case of CUC (closed utterance closure); 

connected to the different use of utterance-final intonation between men and women, it was 

realized that the dissimilarity between them is significant (p=0,0008). Men use closure 
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intonation more often (42,4%) at the end of their utterances, while the same value for women 

is relatively low (32,28%). 

 For the Head tool, there was also a significant difference between the genders: women 

reached higher values than men (p=0,0005). Higher value means that women (76,74%) are 

much better in using head movements than men (71,75%). 

 Having divided the participants into three groups (employees, middle-level managers 

and leaders2), statistical analysis showed significant differences in the use of three tools. 

Senior and middle managers use more closure intonation at the end of utterances. Compared 

to the other two groups, senior managers use eye contact more often at the end of utterances 

and, finally, foot movements are the least typical of them. 

 

5.2. Perception test 

Prior to the analysis, two hypotheses were proposed: 

a) listeners are able to “hear”, or in some ways sense eye contact merely by hearing 

b) listeners are not capable for this; however, in certain position of words they expect eye 

contact (e.g. at the end of sentences and in front of commas). 

After analyzing the answers of the sixty participants and the readers’ features of 

speech with statistical methods, it was found that the number of votes anticipated eye contact 

significantly in each case. Therefore, listeners did not give their answers by accident but 

somehow they sensed when eye contact was. Logistic regression proved that the correlation 

per reader was χ²=67,7385; p<0,0001. Thus, the number of hits did anticipate eye contact. 

Following this, variables (proved significant by logistic regression) were examined by 

comparing the readers in pairs with post-hoc (Wald Chi-Square) test. Out of four readers, 

reader 1 and 4 were different from the remaining three (listeners found the correct place of the 

most eye contacts in these cases), while the difference between reader 2 and 3 was not 

significant. The result of comparing the readers in pairs can be seen in Table 2.: 
 

                                                 
2 Directors and CEOs 
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Table 2. 
The results of comparing the readers in pairs 

 

reader reader χ² p 

1 2 29,5993 <0,0001 

1 3 40,4787 <0,0001 

1 4 33,3948 <0,0001 

2 3 1,3045 0,2534 

2 4 11,2078 0,0008 

3 4 24,8913 <0,0001 

 

 

 Having examined it according to the position of words, listeners expected eye contact 

at the end of sentences; it is proved by the fact that the most votes were given for the words at 

the end of the two sentences. On the other hand, the position of words in front of commas did 

not affect the number of hits. In case of words with “other” position (that were not at the end 

of a sentence, nor in front of or after a comma), listeners recognized twice as much eye 

contacts correctly as in case of other words. Comparison of hit ratio in the two word groups 

(in front of a comma – other position) was tested by one way ANOVA, and the difference 

between them was significant (F(1,23)=4,92, p=0,0366). This result supports that listeners are 

able to sense eye contact in some way even in perception limited to hearing only. 

 The comparison of readers showed that the reader himself influences the number of 

hits, too: the reader (reader 4) in whose case the number of hits (correct votes) was 

outstandingly high was clearly different from the other three readers in three aspects: pausing, 

speech tempo and articulation tempo. He took the highest number of pauses with the longest 

total time and the values of his speech tempo and articulation tempo were the lowest. This 

points out that listeners’ perception depends on pauses, speech tempo and articulation tempo, 

and the use of these factors is not negligible. Table 3. demonstrates the time relations of 

reading and the listeners’ votes given for each readers: 
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Table 3. 
Time relations of read speeches 

 

51 words, 343 sounds  Reader 1 Reader 2 Reader 3 Reader 4 

reading out sec 28 29 25 31 

pauses nr 11 11 11 13 

pauses sec 2,58 2,48 3,42 5,22 

reading without pause sec 25,42 26,52 21,58 25,78 

articulation tempo sound/sec 13,41 12,82 15,79 13,26 

number of hits nr 140 62 50 136 

number of votes nr 345 244 281 427 

 

 

6. CONCLUSIONS AND THESES 

 

The pieces of research presented were conducted on half-spontaneous and read speech. Based 

on the results, the following theses are formulated: 

1) Utterance-final intonation and eye contact, head-gestures and foot-movements, head-

gestures and hand gestures seem to co-occur in a consistent manner. These relations were 

supported by data and objective results. Since the connection of these pairs of tools show 

significant correlation for both genres, it is likely that there might be some kind of wired 

connection between them. 

2) Results support that there are differences between men and women in using features of 

speech and of body language. This result was shown by all three studies demonstrated. It 

was consistently supported by a detailed statistical analysis (performed 1000 times) on a 

relatively large, 100-person sample. Data significant for both groups weakened for the group 

of women. (There are several explanations for the difference; e.g. it might be caused by 

biological determination or learnt behavior). 

3) Men and women use utterance-final intonation and head movement differently. For 

men, closed utterance closures are characteristic (average value for men: 2,91/min, for 

women: 1.93/min), while women achieve 5% higher values for using head gestures. 
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4) Men speak faster than women do. This confirms the research results of others related to 

either Hungarian or other languages. The difference between the values of the genders is 33,5 

syllable/min. The discrepancy in tempo disappeared between the groups of “good” and “poor” 

performers. This confirms that speech tempo is an essential aspect for the listeners’ 

perception. 

5) A new methodology was presented to measure features of speech and body language 

objectively and more easily for similar comparative analyses. After testing each measuring 

tool by statistical analysis, results showed (ANOVA p=0,0001) that the method is suitable for 

the reliable measuring. 

6) First attempt was made in Hungarian for the comparison of employees, middle-level 

managers and leaders. Co-occurring features of speech and body language were examined in 

groups by the different positions. Results were significantly different in three features. 

Middle level managers and leaders used closed closure intonation more often than employees; 

leaders used more eye contact at the end of utterances and less foot movement. All three 

results were significant. 

7) Listeners are somehow able to “hear” eye contact based on mere hearing. The 

statistical analysis of data (coming from the 60 evaluators) proved that listeners did not mark 

by accident but somehow sensed eye contact. The number of votes anticipated the hits. The 

precision of the listeners’ hearing was not independent from readers’ speech-production: 

pausing, speech- and articulation tempo were amongst the identifiable effects on listeners’ 

perception. 
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