
 

 

CHAPTER 4 

GESTURAL BEATS AND ACOUSTIC PATTERNS 

 

This chapter mainly investigates if there is any acoustic pattern for gestural 

beats in Chinese narratives. Three sections are included. In the first section, gestural 

beats are examined by considering the pitch and intensity of the associated speeches. 

Then, continuous gestural beats within an IU or across different IUs are analyzed to 

look for any rhythmic pattern for gestural beats in Section 4.2. Finally, a summary of 

findings is given in Section 4.3. 

 

4.1 Pitch, Intensity and Gestural Beats  

In the study, two factors are considered in regard to whether there is any 

acoustic pattern accompanying the occurrence of beat gestures: Pitch and Intensity 

which is studied “based on the size of the vibrations of the vocal cords” (Crystal 

2000). The factor of stress can not be considered since the Chinese narratives are the 

corpus for this study. However, measuring intensity is one of different ways to 

examine stress. In other words, the intensity of a sound has a close correlation with 
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the stress of a syllable. Therefore, the degree of intensity is examined in this thesis. 

The pitch and intensity of the associated speech accompanying gestural beats in the 

data were analyzed acoustically by using Praat, Anvil, and Kay’s Computerized 

Speech Lab, Model 4100. 

First, I will discuss the issue of pitch and gestural beats. Previous studies have 

revealed a correlation between intonation and gesture. Bolinger (1983:157) claimed 

that “intonation belongs more with gesture than with grammar.” He also suggested 

that pitch and manual gestures move in parallel—that is, they move together. Later, 

McClave (1998:69) claims that “coordinating direction of pitch and manual gesture 

movements is an option to speakers, but it is not biologically mandated.” In other 

words, she suggests that gestures do not have to match the movements of pitch 

directions. It is the two claims that gave me a motivation to test empirically in this 

thesis. 

     After the acoustic data were analyzed, two phenomena were discovered. One is 

that the movements of beat gestures coordinate with the directions of pitch changes, 

such as in Figure 2. The other is that they do not move in parallel, such as in Figure 3.  
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Figure 2. Parallel Example of Pitch Directions and Movements of Gestural Beats 

 

 

 

 

 

 

 

 

 

     In Figure 2, there are four tracks, including four annotation types—pitch, words, 

glosses, and directions. The first three types were analyzed and performed with Praat. 

Then, the pitch analysis, speech labeling, and glosses were imported onto Anvil’s 

annotation board to further analyze the directions of gestural beats frame by frame. 

The subject’s face is covered in the upper windows to protect his/her identity. As 

Figure 2 shows, the speaker’s left hand moves upward when the pitch of the 

associated speech, the second syllable shi of keshi ‘but,’ is high. Then, the left hand 

moves downward gradually as the pitch becomes low. In other words, the movements 

of beat gestures coordinate with the directions of the changes in pitch. 
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     On the contrary, Figure 3 shows a total different example. It presents that the 

movements of pitch and beats do not move in parallel. 

 

Figure 3. Non-Parallel Example of Pitch Directions and Movements of Gestural Beats 

 

 

 

 

 

 

 

 

 

     In Figure 3, the gestural beat is an up-down movement. When the first syllable 

zhang of zhangyu ‘octopus’ is uttered, the speaker moves the right hand upward. 

However, it can be observed the pitch of the associated speech lowers. Then, the right 

hand moves downward when the pitch rises. Therefore, the movements of the beat 

gestures do not coordinate with the directions of pitch changes. 

Based on the explanations of the above two figures, the narrative data are 

analyzed by examining the relationship between pitch and gestural beats. The results 

  



55 

are shown in Table 11. As I mentioned in the previous chapter, the number of gestural 

beats in this thesis is 291 as in Table 4 (p. 19). However, in this section, the pitch and 

intensity of speech accompanying gestural beats are analyzed. Therefore, the number 

of gestural beats is 288, excluding three beats produced during pauses. The frequency 

distribution of the movements of pitch changes in the gestural beats is presented in the 

following Table 11.  

 

Table 11. Frequency Distribution of Pitch Directions in Beat Gestures 
 n % 

Parallel movement 164 56.9 

Non-parallel movement 124 43.1 

Total 288 100.0 

 

According to the statistics of the above table, the proportion of parallel to 

non-parallel movement is about equal (56.9% vs. 43.1%). In fact, gestural beats can 

be also found during pauses in the narrative data of the present thesis. As was 

mentioned earlier, it was found that three beats were produced during pauses. This 

finding does not support Bolinger’s (1983) claim where he proposed that pitch and 

manual gestures move in parallel as the statistics here evidence that the directions of 

pitch and the movements of beats do not necessarily move in parallel. This finding 

supports McClave’s (1998) study that “coordinating direction of pitch and manual 
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gesture movements is an option to speaker, but is not biologically mandated.” She 

analyzed English conversation in that study. This phenomenon may be cross 

languages and cross genres because there is also no relationship found in this study 

between pitch directions and the movements of beat gestures by analyzing Chinese 

narratives. In other words, the gestural beats do not have to coordinate with pitch 

changes. 

The factor of intensity is the main focus in what follows. This acoustic feature 

measured in decibels (dB) is studied “based on the size of the vibrations of the vocal 

cords” (Crystal 2000). In other words, the greater the amplitude of a sound wave, the 

greater the intensity of a sound. Earlier researchers have postulated that beats coincide 

with stressed syllables, for example, in Schegloff’s (1984) study. However, McClave 

(1994) found that gestural beats do not necessarily co-occur with stressed syllables. 

Previous research focuses on the study of the English language and so the factor of 

stress can be discussed. However, it can not be discussed in this thesis because of the 

language type. Therefore, the intensity of the speech accompanying the occurrence of 

a gestural beat in an IU will be analyzed in the present study because the factor of 

intensity has a close correlation with the stress of a syllable. It is predicted that the 

speaker produces a syllable with greater intensity in order to emphasize the speech. 

Figures 4 and 5 present the occurrence of gestural beats with the greater or 
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lower intensity of the associated speech. Figure 4 shows the phenomenon where a 

beat is produced with greater intensity. 

 

Figure 4. The Occurrence of Gestural Beats with Greater Intensity 

 

 

 

 

 

 

 

 

 

 

 

In Figure 4, the beat occurs on the first syllable yao of the verb yaodao ‘to bite.’ 

As is shown, the speaker utters it with greater intensity (66.69dB). On the contrary, 

Figure 5 presents that a beat accompanies speech with lower intensity. 
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Figure 5. The Occurrence of Gestural Beats with Lower Intensity 

 

 

 

 

 

 

 

 

 

 

As is shown in Figure 5, the beat occurs on the first syllable shui of the noun 

shuiwen ‘water temperature.’ The speaker utters it with lower intensity (51.74 dB) 

which can be compared to the greater intensity in the utterance of the first syllable 

yuan (60.32 dB) of the adverb yuanben ‘originally.’ 288 gestural beats were analyzed 

and the statistics are presented in the following Table 12. 
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Table 12. Frequency Distribution of Intensity in Beat Gestures 
 n % 

Greater intensity 156 54.2 

Lower intensity 132 45.8 

Total 288 100.0 

 

As shown in Table 12, it is found that the degree of the intensity of an utterance 

can not be used to distinguish the occurrence of beat gestures. The proportion of 

greater to lower intensity is about equal (54.2 %, 156 instances out of 288 for greater 

intensity vs. 45.8 %, 132 instances out of 288 for lower intensity). As it has been 

mentioned earlier, the intensity of a sound has a close correlation with the stress of a 

syllable. In this study, it is found that the intensity of the associated speech does not 

affect the use of a beat gesture. This finding supports McClave’s (1994) claim where 

she proposes that gestural beats do not necessarily co-occur with stressed syllables as 

previously assumed, although different languages are examined with different genres, 

i.e., English conversation in McClave’s study and Chinese narratives in the present 

study.  

     In sum, the data so far reveal that speakers are not affected by pitch and 

intensity of speech in narratives when producing beat gestures. Therefore, it is 

necessary to use other ways to analyze if there is any acoustic pattern accompanying 

the occurrence of gestural beats. McClave (1994) proposes a rhythm hypothesis for 
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gestural beats. She claims that a rhythmic group of gestural beats occurs around the 

tone-unit nucleus on which a beat occurs. Such beats are found at even intervals from 

the nucleus whether they fall on unstressed syllables or pauses. Based on this concept, 

I analyze if any rhythmic pattern can be found which accompanies the occurrence of 

beat gestures in Chinese narrative discourse. 

 

4.2 Gestural Beats and Rhythmic Patterns 

Section 4.1 has reviewed the relationship among pitch, intensity, and the 

occurrence of gestural beats in Chinese narrative discourse. However, the results 

revealed that there does not seem to be any acoustic pattern in the speech 

accompanying gestural beats. Therefore, continuous gestural beats, i.e., more than one 

beat gesture, within an IU or across different IUs are examined in this thesis, based on 

previous studies (McClave 1994, McNeill 1992) in which a connection between 

rhythm and gestural beats was proposed. 

How can continuous beats be distinguished? Several gestural beats are defined 

as continuous gestural beats when speakers produced beat gestures in a clause. These 

gestural beats consist of the hand making contact with a surface on the stroke which is 

considered as a reference point. Continuous gestural beats are divided into four 

categories. They are produced: (a) within an IU and within a clause, (b) within an IU 
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but beyond a clause, (c) across different IUs but within a clause, and (d) across 

different IUs and beyond a clause. Table 13 presents the frequency distribution of 

continuous beats in these four different categories.  

 

Table 13. Frequency Distribution of Continuous Beats in Four Categories 

Category Group % 

Within an IU and within a clause 28 40.6 

Within an IU but beyond a clause 0 0 

Across different IUs but within a clause 28 40.6 

Across different IUs and beyond a clause 13 18.8 

Total 69 100.0 

 

     As shown in Table 13, it is found that 69 groups have continuous beat gestures. 

Continuous gestural beats are produced in an equal number in both categories (40.6%, 

28 groups out of 69), i.e., within an IU and within a clause and across different IUs 

but within a clause. In fact, the majority of the beats produced on this data are 

produced in these two categories. Moreover, it should also be noted that continuous 

beats are not produced within an IU but beyond a clause, as Table 13 shows. However, 

it is possible for speakers to produce utterances within an IU but beyond a clause. In 

this situation, the second clause in one IU is usually incomplete. But it happened that 

this category was not found in the corpus of this study.  
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In addition, the distribution of the number of continuous beats is also 

investigated in the present data as presented in the following Table 14. 

 

Table 14. Frequency Distribution of Continuous Gestural Beats  
Number of continuous beats Group % 

2 41 59.4 

3 18 26.1 

4 6 8.7 

5 4 5.8 

Total 69 100.0 

      

As the statistics in the above table show, speakers usually produce two 

continuous beats in one group (59.4%, 41 groups out of 69). Table 15 presents more a 

specific distribution when we combine the results from Tables 13 and 14 by 

considering the number of continuous beats and the category to which it belongs. 

 

Table 15. Frequency Distribution of Continuous Gestural Beats in Three Categories 

Within an IU and within a clause

Number of continuous beats Group % 

2 16 57.2 

3 9 32.1 

4 2 7.1 

5 1 3.6 

Total 28 100.0 
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Across different IUs but within a clause

Number of continuous beats Group % 

2 17 60.7 

3 5 17.9 

4 4 14.3 

5 2 7.1 

Total 28 100.0 

 

Across different IUs but beyond a clause

Number of continuous beats Group % 

2 8 61.5 

3 4 30.8 

4 0 0 

5 1 7.7 

Total 13 100.0 

 

According to the statistics of Table 15, the maximum number of continuous 

beats can be up to five for each category. In addtion, it is common for speakers to 

produce two continuous gestural beats within an IU (57.2%, 16 groups out of 28). In 

fact, two continuous beats are also commonly produced within a clause (58.9%, 33 

groups out of 56). The issue of whether these continuous gestural beats are produced 

regularly or not is now further examined based on the information in this table. 

69 groups consisting of 180 continuous beats were further analyzed by the two 
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programs, Anvil and Ulead VideoStudio 10, frame by frame which is down to 1/30 

second. The intervals between the strokes of gestural beats are analyzed since this 

phase is obligatory for producing gestures as mentioned earlier in Chapter 1.  

In order to study the patterns further, the video recordings of the associated 

speech where continuous beat gestures are produced were particularly selected to do 

the analysis by using Anvil to annotate the movements of gestural beats. Therefore, 

these video frames are re-arranged. The range of regularity for rhythmic groups is 

defined and illustrated in the following several examples.  

Examples (19) and (20) illustrate that two continuous gestural beats are 

produced within a clause. However, Example (19) is produced with an IU; Example 

(20) is across different IUs. 

 

(19) A: …mao      de     houmian  haiyou,\  
anchor    POSS  back     still has 

 
A: ‘(It) still has something in back of the anchor.’ 
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In Example (19), there are two gestural beats with an in-out movement within 

an IU. One beat gesture starts at Frame 0.00.01 which means it starts at 1/30 second. 

The beat ends at 0.00.08. It lasts for seven frames. Then, there is no change for one 

frame (0.00.08-0.00.09) and the second beat gesture occurs from Frame 0.00.09 to 

Frame 0.00.15. This gestural beat ends exactly with the first syllable hou of houmian 

‘back.’  A rhythmic pattern is observed from the result: Both intervals of the two 

beats last for seven frames. 
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Example (20) is produced by a different speaker. Two gestural beats occur 

across two IUs but within a clause. 

 

(20) A: …jiushengquan,_      
                  life buoy 
                ..diugei    ta,_ 
                 throw to  3SG 
 
             A: ‘(Mickey) throws a life buoy to her (the cow).’ 

 

 

The two gestural beats are an in-out movement. The first one starts at Frame 

0.00.01 (1/30 second) during a pause and ends at 0.00.15. Then, there is no change for 
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five frames (0.00.15-0.00.20). The speaker moves out his hand and produces the 

second beat from Frame 0.00.20 to 0.00.29. As the example shows, the two intervals 

are even (14 frames for each). Thus, a rhythmic pattern emerges. 

In addition to the regularity of two continuous gestural beats in a rhythmic 

group, there are three beats to a group found in the data. Two examples illustrate the 

regularity as follows. Three continuous beats of Example (21) are produced within an 

IU. 

 

(21) A: ..ranhou <A miqi   gen   mini    han   na   zhi  niu A>,_ 
                 then     Mickey and   Minnie  and   that  CL  cow 
 

A: ‘Then, Mickey, Minnie and that cow (fight against the big octopus 
together).’ 
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In Example (21), there are three gestural beats with an up-down movement 

within an IU. One beat gesture starts at Frame 0.00.04, which means it starts at 4/30 

(2/15) second. The beat ends at 0.00.15. It lasts for 11 frames. Then, the second beat is 

produced immediately at the beginning of the second syllable qi of the noun miqi 

‘Mickey.’ The interval between two strokes is also 11 frames. The last gestural beat is 

from 0.00.26 to 0.01.07 (1 7/30 seconds) which also lasts for 11 frames. This group, 

therefore, is considered to have a regular rhythmic pattern from the result. 

The other example is similar to the pattern of the following Example (22). The 

intervals are not exactly the same; however, the deviation for these intervals is less 

than three frames8 which means it is less than 1/10 second when compared to the 

intervals. 

 

(22) A: …jiu     quanbu  jiezhu  la.\   
                  then    all     catch  PRT 
 

 A: ‘Then (the octopus) catches all (plates).’ 

 

                                                 
8 According to McClave’s (1994) study, a regular rhythmic pattern for continuous beats is when the 
intervals are even and/or the deviation for each interval is less than three frames or when the intervals 
have a mathematical periodicity. 
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In Example (22), the speaker produces three left-right beat gestures. The first 

beat is produced from Frame 0.00.01 to Frame 0.00.06. The first interval lasts for five 

frames. The second one starts immediately at Frame 0.00.06 and lasts for three frames. 

Then, it is completed at Frame 0.00.09. The last gestural beat is from Frame 0.00.09 

to Frame 0.00.14. The interval is also of five frames. These three beats demonstrate a 

rhythmic pattern. 

Moreover, it is also possible for speakers to produce four continuous beats. The 

regularity of four continuous gestural beats in a rhythmic group is shown in the 
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following two examples. 

 

(23) A: …pai  de     nage,\   
                  hit  ASSC  that 
 
             A: ‘(The cow) hits that (beans in the glass bottle as bullets).’ 

 

 

Example (23) consists of four gestural beats within an IU with a left-right 

movement. Two of them are produced during a pause. The first one starts exactly at 

Frame 0.00.06 and is completed at the end of the first syllable na of nage ‘that’ 

(0.00.17). The second one starts at the beginning of the second syllable ge of nage 
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‘that’ (0.00.17) to Frame 0.00.28 during a pause. The third one is from Frame 0.00.28 

to Frame 0.01.09 (11 frames). Then, there is no change for three frames. The fourth 

beat is produced from Frame 0.01.12 to Frame 0.01.20. The four continuous gestural 

beats all last for 11 frames. As the example shows, there is a regularity to this gesture. 

     There is a second type of regularity observed in the data as Example (24) 

illustrates.  

 

(24) A: …reng   yi    ge   mao./    
                  throw  one  CL  anchor 
                …(1.3)na,\ 
 
                  ‘(Mickey) throws an anchor and then….’ 
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As Example (24) shows, the speaker produces four gestural beats before the 

next IU. Two of them are produced during the pause. The first beat is from Frame 

0.00.05 to 0.00.15 (10 frames); the second one (11 frames) is from 0.00.17 to 0.00.26 

and there is no change for two frames. The third one is from 0.00.26 to 0.01.06 (10 

frames); the last one is also 10 frames (0.01.06 to 0.01.16). These four gestural beats 

are performed at the same intervals so they can be observed to form a rhythmic 

pattern. 

From the examples in the data, it should be noted that the intervals between 

gestural beats in the groups were not exactly the same, but that the deviation is less 

than three frames. The following Example (25) presents how speakers produce five 

continuous gestural beats.  

 

(25) A: ..jieguo     faxian    limian  you  dongxi,_ 
                 as a result  discover  inside  have  something 
 
             A: ‘As a result, (the cow) discovers it has something inside (of the 

swimming trunks).’ 
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In Example (25), the five up-down gestural beats are produced within an IU. 

The first one is from Frame 0.00.04 to 0.00.12 (eight frames). Then, the speaker 

immediately makes a gesture for the second beat at Frame 0.00.12 and completes it at 

the first syllable li of limian ‘inside’ (0.00.18). The interval is six frames. The interval 

of the third beat gesture is seven frames. It starts exactly at the second syllable mian 

of limian ‘inside’ (0.00.18) and ends at Frame 0.00.25. The fourth beat is from Frame 

0.00.25 to Frame 0.01.01 (six frames). The last beat is also produced in six frames 

from Frame 0.01.01 to Frame 0.01.07. As shown in the figure, it is noted that a regular 

rhythmic pattern revealed. 
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So far, regular rhythmic patterns, consisting of two, three, four, or five 

continuous gestural beats, have been presented from the above Example (19) to 

Example (25). However, the following Examples (26) and (27) show an irregularity of 

continuous gestural beats within one rhythmic group. Example (26) presents two 

continuous beats produced irregularly. 

 

(26) A: …nage  niu,\ 
                  that   cow 
                ..haoxiang  ye   xiangyao youyong  ba,\ 
                 seem like  also  want    swim    PRT 
 

A: ‘(It) seems like that that cow also wants to swim.’ 
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     In Example (26), the speaker produces two up-down beat gestures. The first 

beat gesture starts at Frame 0.00.12, which means it starts at 2/5 second, and ends at 

Frame 0.00.24. It lasts for 12 frames. Then, there is no change for 17 frames 

(0.00.24-0.01.11). The second gestural beat is produced at the beginning of the first 

syllable xiang of the verb xiangyao ‘to want’ from 0.01.11 to 0.02.01. The second 

interval is 37 frames. Therefore, the two intervals are irregular, and so this rhythmic 

pattern is considered as an irregular one. 

 

(27) A: …shi    milaoshu     zai  xiamian cheng  yi  zhi  san.\ 
                 ASSC  Mickey Mouse at   under  hold   one CL  umbrella 
 

A: ‘It is Mickey Mouse that holds an umbrella under (Minnie).’ 
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In Example (27), it also consists of three beats with an up-down movement. The 

first beat gesture starts at Frame 0.00.01, which means it starts at 1/30 second, and ends 

at 0.00.11. It lasts for 10 frames. Then, the second gestural beat is produced at the 

beginning of the first syllable mi of the noun miliaoshu ‘Mickey Mouse’ from 0.00.11 

to 0.00.23. The second interval is 12 frames. The last up-down beat is produced at 

Frame 0.01.23 and is completed at Frame 0.02.06. There is no change for 30 frames 

and then the last beat gesture occurs. The interval between the second stroke and the 

third one is 44 frames. Therefore, Example (27) is also considered as an irregular 

pattern. 

After the range of regularity of rhythmic patterns for gestural beats was defined 

and illustrated, 180 continuous gestural beats were further analyzed as evidence for 

this issue. Table 16 shows the frequency distribution of regularity for continuous 

gestural beats in a rhythmic group. The 180 continuous beats could be defined as 

falling within 69 rhythmic groups. As mentioned earlier (p. 68), it is also noticed that 

the deviation of the intervals in one rhythmic group is less than three frames (1/10 

second). An interval is considered as irregular if there is any interval which is more 

than three frames in length in comparison with the other interval(s). 
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Table 16. Frequency Distribution of Regularity for Continuous Gestural Beats in  
Rhythmic Groups 

Number of beats  Regularity Irregularity Total 

 Group % Group % Group % 

2 21 51.2 20 48.8 41 100.0 

3 15 83.3 3 16.7 18 100.0 

4 6 100.0 0 0 6 100.0 

5 4 100.0 0 0 4 100.0 

Total 46 66.7 23 33.3 69 100.0 

 

     Based on the statistics of Table 16, the proportion of regular patterns is more 

than two times to that of irregular ones. The results show that there is a pattern in 

most of these continuous gestural beats of a rhythmic group (66.7%, 46 groups out of 

69). This finding supports McClave’s (1994) claim of a rhythm hypothesis for beat 

gestures. In addition, the percentages of patterns for two and three continuous beats 

should also be noted. As the table shows, the proportion of regular to irregular 

rhythmic patterns for two continuous beat gestures is about equal while the percentage 

of regular rhythmic patterns for three continuous beat gestures is in the majority. In 

fact, the proportion of patterns for two beats is different from that of the other patterns 

for three, four, and five beats in one group. This needs to be further examined, though 

the finding shown as Table 16 indicates that there is a rhythmic pattern for the 

continuous gestural beats of one group. A question can thus be raised: Is the regularity 
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or irregularity to do with the IU boundary or the clause boundary in that the statistics 

for two continuous beats and three continuous beats are so different? 

Here, there is only a focus on the patterns for two and three continuous beats 

because the patterns for four and five continuous beats are all regular in this study. 

Table 17 presents the correlation between the IU boundary and regularity for two and 

three continuous beats. The frequency distribution is as follows: 

 

Table 17. IU Boundary and Regularity of Rhythmic Patterns for 2 and 3 Continuous  
Beats 

2 Continuous Beats

 Regularity Irregularity Total 

 Group % Group % Group % 

Within an IU 12 75.0 4 25.0 16 100.0 

Across IUs 9 36.0 16 64.0 25 100.0 

Total 21 51.2 20 48.8 41 100.0 

 

3 Continuous Beats

 Regularity Irregularity Total 

 Group % Group % Group % 

Within an IU 8 88.9 1 11.1 9 100.0 

Across IUs 7 77.8 2 22.2 9 100.0 

Total 15 83.3 3 16.7 18 100.0 
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As shown in Table 17, the correlation between the IU boundary and the 

regularity of patterns for two continuous beats is statistically significant.9 For two 

continuous beats of one group, the percentage of a regular pattern produced within an 

IU is 75 %; the percentage is reduced to 36% when the two beats are produced across 

different IUs. As for three continuous beats produced in one group, the correlation 

between the IU boundary and regularity of patterns is statistically insignificant.10 In 

fact, regardless of the IU boundary, regular rhythmic patterns are the majority in three 

continuous beats (83.3%, 15 out of 18). 

In addition to the relationship between the IU boundary and rhythmic patterns, 

the correlation between the clause boundary and regularity for two and three 

continuous gestural beats of a rhythmic group is investigated. The statistics are 

tabulated as Table 18. 

 

 

 

 

 

 
                                                 
9 The Chi-square test for the distribution of regularity and the IU boundary for 2 continuous beats  

is: χ2 
1, 0.05 =*5.939. 

10 The Chi-square test for the distribution of regularity and the IU boundary for 3 continuous beats  
is: χ2 

1, 0.05 = 0.400. 
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Table 18. Clause Boundary and Regularity of Rhythmic Patterns for 2 and 3  
Continuous Beats 

2 Continuous Beats

 Regularity Irregularity Total 

 Group % Group % Group % 

Within a clause 20 60.6 13 39.4 33 100.0 

Beyond a clause 1 12.5 7 87.5 8 100.0 

Total 21 51.2 20 48.8 41 100.0 

 

3 Continuous Beats

 Regularity Irregularity Total 

 Group % Group % Group % 

Within a clause 13 92.9 1 7.1 14 100.0 

Beyond a clause 2 50.0 2 50.0 4 100.0 

Total 15 83.3 3 16.7 18 100.0 

 

     In Table 18, for two continuous gestural beats of one group, the significant χ2 

value11 shows that the rhythmic patterns correlate with the clause boundary. 60.6% of 

rhythmic patterns are regular when continuous beats are within a clause; however, the 

percentage is reduced to 12.5% when these beats are produced beyond a clause. As for 

three continuous beats in one group, the correlation between the clause boundary and 

                                                 
11 The Chi-square test for the distribution of regularity and the clause boundary for 2 continuous beats 
   is: χ2 

1, 0.05 = *5.964. 
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the regularity of patterns is also statistically significant.12 As the statistics show, 

regular patterns for three continuous beat gestures are the majority (92.9%) when they 

are produced within a clause. However, the percentage is reduced to 50.0% when 

these continuous beats are produced beyond a clause. 

Combining the findings in Tables 17 and 18, the regularity or irregularity for 

two continuous gestural beats correlates with both the IU and clause boundaries. In 

contrast, three continuous beat gestures correlate with the clause boundary, not the IU 

boundary. Therefore, it is suggested that the clause boundary has a correlation with 

the regularity or irregularity of rhythmic patterns for continuous beat gestures. Based 

on this finding, rhythmic patterns consisting of four or five continuous gestural beats 

should also be examined for their relationship with the clause boundary. Table 19 

presents the correlation between the clause boundary and regularity for four and five 

continuous gestural beats of a rhythmic group. 

 

 

 

 

 

                                                 
12 The Chi-square test for the distribution of regularity and the clause boundary for 3 continuous beats 
   is: χ2 

1, 0.05 = *4.114. 
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Table 19. Clause Boundary and Regularity of Rhythmic Patterns for 4 and 5 
Continuous Beats 

4 Continuous Beats

 Regularity Irregularity Total 

 Group % Group % Group % 

Within a clause 5 83.3 0 0 5 100.0 

Beyond a clause 1 16.7 0 0 1 100.0 

Total 6 100.0 0 0 6 100.0 

 

 

      

5 Continuous Beats

 Regularity Irregularity Total 

 Group % Group % Group % 

Within a clause 4 100.0 0 0 4 100.0 

Beyond a clause 0 0 0 0 0 100.0 

Total 4 100.0 0 0 4 100.0 

 

     In the statistics shown in Table 19, most of the four or five continuous beat 

gestures of rhythmic patterns are produced regularly. In this study, it seems that the 

correlation between the clause boundary and four or five continuous beats can not be 

examined. However, regardless of irregularity, it still can be observed that most of 

these continuous gestural beats are produced regularly within a clause. The proportion 

of four continuous beats produced regularly is 83.3% (5 groups out of 6) and that of 
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five continuous beats produced regularly is 100.0%. Therefore, in combinations of the 

findings in Tables 17, 18 and 19, it is further evidenced that the regularity of rhythmic 

patterns for continuous beats of one group is affected by the clause boundary of the 

speech.  

In this section, several examples have shown that there is a pattern to the 

continuous gestural beats of a rhythmic group. Most of these gestural beats in 

rhythmic groups are found at almost even intervals or intervals with regularity. The 

result supports McClave’s (1994) claim that “gestural beats are organized in rhythmic 

patterns and this pattern is not dependent on speech” although she only examined the 

up-down movement sequence. Table 20 presents the frequency distribution of 

regularity for three movement sequences in the data for this thesis in order to make a 

comparison with the finding which McClave (1994) proposes. Here, only the same 

directional movement of continuous beats in a rhythmic group is considered, for 

example, all up-down beats in one group, all in-out beats in one group, or all left-right 

beats in one group, while a mixture of different directional movements is excluded, 

such as up-down beats and in-out beats in one group, up-down beats and left-right 

beats in one group, or in-out beats and left-right beats in one group. Because it is 

impossible to distinguish the types of sequences to which different movements of 

continuous beats in one rhythmic group belong. Therefore, only 58 groups out of 69 
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can be analyzed; the other 11 groups are excluded because each of them consists of 

different directional movements of beat gestures. 

 

Table 20. Frequency Distribution of Regularity for Continuous Gestural Beats in  
Rhythmic Groups with 3 Movement Sequences 

 Up-Down Sequence In-Out Sequence Left-Right Sequence

 Group % Group % Group % 

Regularity 19 61.3 13 81.3 7 63.6 

Irregularity 12 38.7 3 18.7 4 36.4 

Total 31 100.0 16 100.0 11 100.0 

 

As shown in Table 20, it is found that continuous beats with the same 

directional movement in a group are produced regularly. Whether they are up-down 

sequences, in-out sequences, or left-right sequences, regular patterns are the majority. 

In addition, the up-down sequence is particularly focused in order to make a 

comparison with the finding which McClave (1994) proposes. As mentioned earlier, 

she only focused on the up-down sequence in her study. In Table 20, there are 31 

rhythmic groups with the up-down sequence in the corpus of the study. According to 

the statistics, 19 groups have a rhythmic pattern (61.3%) while 12 groups are irregular 

(38.7%). This result conforms to McClave’s (1994) claim again. 
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     In short, this section examines and evidences that there is a rhythmic pattern in 

the continuous gestural beats of one group. The results also suggest that the regularity 

or irregularity of the patterns correlates with the clause boundary. In addition, because 

speakers may produce different directions of gestural beats accompanying speech in 

one rhythmic group, it would be better to investigate the intervals between strokes of 

this gestural type. Although the findings support McClave’s (1994) rhythm hypothesis 

for gestural beats, the patterns are speaker-dependent and context-dependent. The 

reason is that it is not necessary for speakers to gesture when they talks. In addition, 

speakers use a gestural beat in the context of speech for its pragmatic functions to 

meet the needs of communication. Therefore, the patterns are related to different 

speakers and contexts of speech. 

 

4.3 Summary 

     This chapter has investigated if there is any acoustic pattern co-occurring with 

gestural beats in Chinese narratives. Although two factors, pitch and intensity, were 

analyzed, the results show that there is no correlation among pitch, intensity, and 

gestural beats. Therefore, another method was adopted to examine if there is a 

rhythmic pattern for the continuous beats of a group. 

Previous researchers (McClave 1994, McNeill 1992) have proposed that there 
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is a relationship between rhythm and gestural beats. Therefore, I further examined the 

narrative data frame by frame to see if there is a pattern to this gestural type. The 

finding reveals that continuous beats also form a rhythmic pattern in Chinese narrative 

discourse. As presented in the results, speakers produce continuous beats of a 

rhythmic group with even and/or almost even intervals. As the data shows, whether 

these beats are produced within an IU, across different IUs, or during a pause, the 

regularity or irregularity of the patterns correlates with the clause boundary.  

     This chapter has also investigated and discussed the second research question of 

the thesis, i.e., if there is any acoustic pattern in gestural beats. The results support 

McClave’s (1994:45) study where she claims that “gestural beats are organized in 

rhythmic patterns and do not necessarily co-occur with stressed syllables,” as there is 

also a similar finding in Chinese narrative discourse. 

  


