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1. Introduction

Punctuation is a system by which, through the use of certain marks, the meaning of written materials can be
made clear or understood without any mistakes. In a preceding study on English punctuation marks conducted
by the author, Ichizaki (1995), where eight kinds of marks were dealt with, a focus was placed on duration
only out of various prosodic features, and the durational differences according to the usage of the marks were
given with objective data. Shaw (1963) points out that all punctuation serves one of four general purposes:
to terminate, to introduce, to separate, and to enclose. Among these four purposes it is introduction that
utilizes the smallest number of marks to express the purpose. Only three of the marks are regularly used to
introduce words or statements: commas, colons, and dashes. These three marks were made the target of the
study, so as to obtain more detailed information. On the other hand, the prosodic features to study were
expanded to pitch, pitch movement, tone, and sound pressure level in addition to duration in this research.
What prosodic differences should hearers notice and discriminate between when speakers read out the written
materials with the three marks? The answers would be the key to accomplish a successful communication and

at the same time would be the target for those learning English to recognize and master.

2. Investigation and Analysis

2.1. Sentences for Analysis

Three kinds of sentences, with each having a different punctuation mark to introduce, were adopted as the
sentences for an investigation. The sentences were as follows:

(1) Only one way is left, to succeed.

(2) She had only one pleasure: drinking.

(3) The only thing he cannot eat — carrots.

The length of the sentences was short enough for speakers not to have inhalation during their utterances. The
ratios of the number of the syllables which consist of the items preceding the mark and the items following

the mark were 6 : 3 for sentence (1), 7 : 2 for sentence (2) and 8 : 2 for sentence (3), respectively.
2.2. Subjects

A total of ten native speakers of English served as subjects. All of them taught English conversation mainly

at Japanese colleges. Their details are as follows:
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Table 1-A  Details of the Native Speakers of English

subject sex age home region register used (Hz)
J. C f 30 California, USA 108—280
"""" D.S. | £ | 30 | Califomia, USA | 142340
EO | £ 35 | Indiana, USA | 120355
"""" c.s. | f | 38 | NewYok USA |  67—271
"""" L.S. | £ | 48 | Connecticut, USA | 87340
"""" LA | m | 28 | Hawai, USA |  s83—192
"""" SB | m | 34 | Oregom USA |  77—190
"""" S'S. | m | 44 | Colorado, USA | 98216
"""" SSD. | m | 53 | NewMexico, USA |  81—197
R B | m | 50 | Somerset, England | 55—161

2.3. Procedure

The subjects were shown the above phonetic materials-and were asked to pronounce them three times for each
sentence with the speed and natural manner of their daily speech. Their utterances were recorded onto mini-
disk. After the recording their utterances were played and they were asked to choose the one utterance out of
three that sounded most natural to their ears, and then the chosen utterance was adopted for the analysis using
sound analyzing software called SUGI Speech Analyzer (Sugito, 2000). The items measured and identified
were: the highest pitch in the items preceding the mark, the greatest sound pressure level in the items preced-
ing the mark, tones of the items adjacent to the mark, the duration of pause at the mark, the highest pitch in
the items following the mark, the greatest sound pressure level in the items following the mark, and the av-
eraged duration of a syllable. Referring to Winer (1972) the investigation was a single-factor experiment hav-
ing repeated measures on the same elements. As described by Kirk (1982), analysis of variance for the
experiment and multiple comparison test, Tukey (a) procedure/the HSD (the honestly significant difference)

test, were carried out to check if there is a significant difference between the items measured.

3. Results and Remarks

The results of the measurement of the sentences (1), (2), and (3) are shown in Table 2-1, 2-2, and 2-3,
respectively, in the appendix at the end of this paper. The sound pressure level analyzed with:SUGI Speech
Analyzer was represented in the range of —60dB to 0dB on the display.. Since there was. always some noise
made by the personal computer when analyzing, the range of 10dB was reckoned for the noise. -Therefore,
not —60dB but —50dB was recognized as the minimum value of sound pressure level of every subject and
the value with minus was converted to the value with plus by adding the displayed value with minus to the
tentative maximum value 50dB for convenience. The results of the itcms identified and measured will be dis-

cussed here, starting with the subjects number, proceeding from left to right in the tables.
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3.1 The item/syllable, preceding the mark, having the highest pitch

Six subjects out of ten made one the highest, one subject made Only and one equally the highest, and another
subject made Only, another made way, and the other made /eft the highest in material (1). In material (2),
She and one respectively became the highest in the utterance of four speakers and the first and the second
syllable of only respectively became the highest in the utterance of one speaker. A comparatively high pitch
was noticed at the beginning Ske, although she is a function word that is not usually given prominence. It
might substantiate the claim, which has been long indicated by phoneticians, that Americans tend to start their
speech with a relatively high pitch. In material (3) eight subjects made only their highest item but there was
divergence about which syllable they made the peak. Five subjects out of the eight made the second syllable
of only the highest, two made the first syllable of the item the highest, and the other subject made the gliding
part of the first and the second syllable the highest. The remaining two subjects out of ten made eaf their peak
item. The distance between the item and the punctuation mark seems to have nothing to do with which item
becomes the highest. Rather than the position of the item, semantic value of the item would be the key to
decide its pitch. There was the collocation of only + one + (noun) in material (1) and (2) and a relatively
higher pitch at one was noticed in both materials. The analysis of variance of a single-factor experiment
having repeated measures on the same elements, in the difference between the highest pitches of the preceding
words in each material, showed a significant difference both between the context conditions and between the
subjects (F=5.21, df=2/18, p<.05; F=20.44, df=9/18, p<.001, respectively). Multiple comparison resulted in
a significant difference between material (2), the sentence having a semicolon, and material (3), the sentence

having a dash (p<.05).

3.2 The item/syllable, preceding the mark, having the greatest sound pressure level

In material (1) a pressure priority at one was noticed as was mentioned in the previous section. Four subjects
put their greatest values on one, two subjects put them on Only, one subject put it on way and left respectively
and another put the greatest value evenly on Only and one, and the other put the even value on Only one way.
In material (2), however, there was no priority at all in the placement of sound pressure. Two subjects gave
She, had, one, and pleasure their greatest values respectively, one subject had a combined greatest pressure
at She and had, and the other subject also had a combined greatest value at Ske and pleasure. In material (3)
some priority was found at only and thing. Three subjects put their greatest pressure at the former while four
subjects did it at the latter. The remaining three subjects had a combined greatest pressure: one had it at only
and thing, another at only and cannot, and the other at thing and eat. In the difference between the maximum
sound pressure levels of the preceding words in each material, the analysis of variance showed no significant
difference either between the context conditions or between the subjects (F=1.44, df=2/18, ns; F=1.03,

df=9/18, ns, respectively).
3.3 Tones of the syllable preceding and following each punctuation mark

Looking at tone patterns used for the syllable preceding each punctuation mark, falling tone was

overwhelmingly preferred in each of the sentences: nine subjects used it in material (1), all ten subjects did
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it in (2), and seven subjects did it in (3). The exceptional one subject in (1) used a rise-fall tone and the
remaining three subjects in (3) used two rising tones and a level tone. The overwhelming preference of
falling was found at the syllable following each punctuation mark, too. This seems to be a natural result,
since all materials were affirmative sentences and the syllable following the mark was the last item or a
syllable belonging to the last tone unit of the sentence. All subjects used it in material (1) and (3) and eight

subjects used it in (2). The exceptional two subjects in (2) used a rise-fall tone.

3.4 Duration of pause at the comma, the semicolon, and the dash

As the result of statistical analysis concerning the duration of pause, a significant difference was recognized
both between the context conditions and between the subjects by the analysis of variance (F=10.22, df=2/18,
p<01; F=2.88, df=9/18, p<.05, respectively). Multiple comparison resulted in a significant difference
between material (1), the sentence having a comma, and material (2), the sentence having a semicolon, and
between material (1), the sentence having a comma, and material (3), the sentence having a dash (p<.05;
p<.01, respectively). As each sentence had a different duration, the ratio of the duration of pause to the
duration of whole sentence was taken for each material and the same statistical procedure was conducted, just
to be sure. Although the values obtained were different, similar results appeared. A significant difference was
recognized between the context conditions and there was a tendency of difference between the subjects by the
analysis of variance (F=11.58, df=2/18, p<.01; F=2.23, df=9/18, p<.10, respectively). Multiple comparison
resulted in a significant difference between material (1) and material (2) and between material (1) and

material (3) (p<.01; p<.01, respectively).

3.5 The item/syllable, following the mark, having the highest pitch

In material (1) three subjects gave fo their highest pitches and seven subjects gave them to succeed. There
was divergence about which syllable was made to be the highest for succeed. Two subjects made the first
syllable of succeed the highest while five made the second syllable. As there was only one item/syllable after
the semicolon in material (2), no discussion is done concerning the number of subjects here. In material (3)
all subjects made the first syllable of carrots the highest. There was no significant difference between the
context conditions but there was a significant difference between the subjects by the analysis of variance
(F=1.70, df=2/18, ns; F=34.79, df=9/18, p<.001, respectively). Multiple comparison resulted in no

significant difference between any of the sentences.

3.6 The item/syllable, following the mark, having the greatest sound pressure level

In material (1) nine subjects gave succeed their greatest pressure. Five of the nine gave the first syllable their
greatest pressure, two subjects made the second syllable maximum, and the other two made both syllables
equal. The remaining one subject out of ten gave o and the second syllable of succeed the even greatest
pressure. No discussion is done concerning the number of subjects in material (2) here for the same reason
as in the previous section. In material (3) six subjects made the first syllable of carrots maximum while four

subjects made the second syllable maximum. No significant difference was noticed between the context
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conditions but there was a significant difference between the subjects by the analysis of variance (F=2.40,
df=2/18, ns; F=5.10, df=9/18, p<.01, respectively). Multiple comparison resulted in no significant difference

between any of the sentences.

3.7 The averaged duration of a syllable

In order to check if the mark had influenced the duration of each segment, the average duration of a syllable
for each sentence was obtained and compared with each other. The duration of the mark was taken away from
the duration of the whole sentence and the value was divided by the number of syllables in the whole sentence.
Material (1) and (2) consisted of nine syllables while material (3) consisted of ten syllables. The averaged
duration of a syllable in material (1), (2), and (3) was 2b2ms, 222ms, and 220ms, respectively. In the
comparison between three averaged values for each subject, nine subjects out of ten made the value in
material (1) the longest. As the result of statistical procedure, a significant difference was recognized both
between the context conditions and between the subjects by the analysis of variance (F=18.00, df=2/18,
p<.001; F=10.84, df=9/18, p<.001, respectively). Multiple comparison resulted in a significant difference
between material (1) and material (2) and between material (1) and material (3) (p<.01; p<.01,

respectively).

4. Conclusion

On the whole, concerning pitch and sound pressure level, just a little difference was found in the pitch before
the mark and no other difference was found at all in any other analysis. The only significant difference was
noticed in the higher pitch at that position in the sentence having a dash than in the sentence having a
semicolon. Regarding the sound pressure level, nonsignificant difference both between the context condition
and between the subjects indicated that any speaker seemed to have a fixed maximum intensity in any
sentence irrespective of which mark was used. Although no statistical test was employed, the pitch of one
tended to be higher than the pitch of the other items in the collocation of only + one + (noun). For tones at
the syllable preceding the mark, falling was most preferred for any mark. As for duration of the mark, the
shortest duration was given to the comma, which produced a significant difference between the comma and
the semicolon and between the comma and the dash, while there was no significant difference between the
semicolon and the dash. Conversely, the longest duration was given to the syllables which appeared in the
sentence having the comma, which resulted in a significant difference between the sentence having the
comma and that having the semicolon and between that having the comma and that having the dash, while
no significant difference was noticed between the syllables in the sentence having the semicolon and those in
the sentence having the dash. The two opposite results found between the duration of the comma and the
syllables in the sentence having the comma might suggest that there is a temporal compensation at sentence
level. The least attention to the comma might have produced the shortest duration at the mark and have given
the longest duration to the syllables making up the sentence so as to keep a fixed duration for the whole
sentence irrespective of the mark used. More data with different conditions is necessary and inevitable to

substantiate this assumption and that is the next step to take for the present research.
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