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ABSTRACT

CROSS CULTURAL STUDY ON PAUSE CHARACTERISTICS

IN ON-GOING SPEECH BY

U.S.A. STUDENTS AND JAPANESE STUDENTS

By

Hirotaka Nakasone

This study was concerned with the measurement of the

pause durations in on going speech uttered by the two

language groups, U.S.A. speakers and Japanese speakers.

Comparison of the pause distribution patterns was done by

classifying the pause continuum into five categories as

follow: juncture pauses, phrasal pauses, pauses between

words, pauses between syllables, and pauses within

syllables. Two different speech modes were used: reading

of a short passage and 2 minutes spontaneous speech. 20

subjects (ten males and ten females) from each group partic-

ipated in the study. Pauses were defined in terms of the

acoustical point of view as proposed by Tosi (1974). An

electronic pause detector, pausimeter, and associated instru-

ments were applied for the detection and measurements of the

pauses. Analysis of the data provided the following findings:

(1) Japanese speakers had the longer mean pause durations

between and within syllable than U.S.A. speaker did, but no

differences were found in the longer pause categories (i.e.,



juncture, phrasal and between-words pauses). (2) In gener-

al, males had longer pauses than females within a language

group. (3) As a general trend, the difference of the pause

durations in longer speech units between Japanese males and

females was greater than the difference between U.S.A. coun-

terparts.
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I. INTRODUCTION

Pauses in on-going speech have been investigated by

many researchers from various points of view, by different

approaches, and with different definitions applied. Tiffany

and Carrel (1977) proposed a classification of types of

pauses. One type of pause was termed as "unfilled pause"

which was considered to be a genuine interval of silence.

Anohter type was called "filled pause," which was further

devided into "adventitious fills," "repetition fills," and

"steady fills." Another way of viewing types of pauses is

to look from the speaker's side, i.e., a pause can be purpose-

fully inserted by a speaker during the speech, or a pause

can be a manifestation of uncertainty about what and how to

say the next string of phonemes. The former types of pauses

are commonly given a name of "syntactic" or "grammatical"

pause; the latter is called a "hesitation"pause.

Reviewing previous literature in a studying pauses

revealed that there are primarily three types of approaches.

One approach has been taken by psycholinguists who studied

pauses as one of the significant measures in relation to

cognitive process. This approach is represented by studies

by Goldman-Eisler (1951, 1952, 1958, 1961, 1968 and 1972),

Levin, Silverman, and Ford (1967), Taylor (1969), Kowal,
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O'Connell, and Sabin (1975). and Levin and Silverman (1965).

According to this approach, pauses are related to the tempo-

ral factor in the cognitive process of an individual's

speech production. Goldman-Eisler (1951) stated that pause

distributional pattern and certain functions in various

speech situations were related to personality characters of

individuals. Further, Goldman-Eisler (1968) posed that

certain ratios of signal and pause tended to be characteris—

tic of individuals and neither were influenced by different

speech context nor changed according to different types of

listeners. Levin, Silverman, and Ford (1964) summarized

that pauses were inversely related to the automaticity of

the cognitive process. In relation to language experience

of the speaker, Kowal, O'Connell, and Sabin (1975) reported

that less language experienced children had greater frequen-

cy and duration of pauses in their speech. Taylor (1969)

stated that pause latency and hesitation reflect the amount

of time of conceptualizing for the sentences to be produced.

Levin and Silverman (1965) attempted to classify pauses into

15 types of hesitation variables and three fluency variables,

but they differentiated silent pauses from hesitation pauses.

Without specifying particular duration values, Levin and

Silverman speculated that the very brief pause, the time for

taking a breath, could serve an obvious and necessary physio-

logical function. Its increase above a normal base level

could be a sign of anxiety; and if the pause were longer, it

may indicate that some cognitive organization is taking
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place. Another type of approach is seen in linguistic

studies in which pauses were studied in relation to syntac—

tic or grammatical structure of a sentence in a spoken

language. Fodor, Bever, and Carrett (197%) implied that

some pauses may be syntactically conditioned and not reflect—

ing language formulation process. This implication is par—

tially in agreement with the preceeding study result by

Hawkins (1971), who reported that most pauses under study

were related to specific pauses occurring at syntactic struc-

tures. Rochester and Gill (1973) shared the same result

with Hawkins, i.e., pauses under study were related to spe-

cific syntactic structures. Syntactic pauses occurring at

syntactic juncture were compared to hesitation pauses from

a perceptual aspect by Boomer and Dittmann (1962). Boomer

and Dittmann found that the perceptual threshold for the

duration of pauses was higher than for duration of hesitation

pauses. In other words, a group of listeners tended to hear

more pauses of shorter duration if they occurred at unex-

pected ungrammatical speech units in a sentence than pauses

of the same duration if they occurred at expected grammatic-

al junctures in a sentence. By the use of paired comparisons—

psychophysical method these authors established the thres-

hold for hesitation pause to be about 200 msec and for junc-

ture pauses to be somewhere between 500 and 1,000 msec,

thus concluding that any arbitrary definition of speech

pauses in terms of duration alone would violate certain

under-lying linguistic and psychological realties.
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In both types of approaches, psycholinguistic and

linguistic studies, different assumptions were made with

reference to the duration of pauses in on going speech under

study. For example, Levin and Silverman (1965) timed pauses

by a stop watch and considered only those pauses lasting

longer than one second. Goldman-Eisler, by the use of a

chronograph in most of her pause studies cited previously,

set 250 msec as the minimum pause duration for her study by

stating that pauses shorter than 250 msec were related to

the normal process of speech production and not related to

the internal speech formulation process.

The third approach has been employed primarily by

acoustic phoneticians, speech scientists, or speech patho—

logists to study pauses in running speech with emphasis on

the different durational characteristics of pauses as vari-

ables and with less concern with pauses as a function of

hesitation or as to where in a running speech pauses occurred.

Love and Jeffress (1971) attempted to study brief pauses in

the fluent speech of stutterers and nonstutterers by using

a seriesof electronic equipment including a self-devised

counter, called a speech-pause counter. They concluded

that stutterers had a significantly greater number of pauses

of 150 to 250 msec in length. They discarded pauses below

88 msec on an assumption that pauses of such duration were

attributes of the movements of the vocal folds. Pauses of

10 to 25 msec long were also eliminated from the study for

a different reason: these were a function of low-energy
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fricatives and stop consonants in speech. with the advent

of an electronic pause detecting device, such as a pausimeter

(Tosi, 1965), it was made possible to detect pauses as short

as 5 msec. In reviewing the literature relating to pauses,

Tosi (1974) pointed out a chaotic status of studies of

pauses because of the lack of common agreement of definition

of pauses. Consequently, he proposed the following opera-

tional definition of pause:

Pause is flow of acoustic energy of which the relative

amplitudes remain below a predetermined value of a

parameter called "pause-maximum amplitude, Lp." provid-

ed the duration of such levels of amplitude is more

than a predetermined amount of time, indicated by

another parameter called "pause-minimum duration, Tp. "

The parameter Lp is expressed as a percentage or dB

ratio with respect to the average peak amplitudes (pres-

sure or voltage) of the rectified waves of the sample

of sound analyzed. The arameter Tp is expressed in

milliseconds (Tosi, 1974.

Tosi further proposed that the above operational definition

of pause should complement rather than replace or conflict

with any linguistic, psychological, phonetic, or musical

concept of pause and should provide a standard definition

of pause to make comparisons possible between different

studies of pauses. Indeed, this operational definition of

pause from a speech acoustic view allowed an experimental

design to measure the lowest perceptual threshold for hear—

ing pauses, which is about 5 msec as suggested by Licklider

(1962). Along with this fact, another important aspect of

utilization of the operational definition of pauses in the

study of speech lies in the fact that it may extend the

study of pauses to include so-called voice onset time (VOT),
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which is associated with plosive cognates and defined as the

time from which the point of the pressure trace begins its

greatest drop to the point of the first glottal pulse. VOT

is known to be one of major cues which distinguish the

voiced-unvoiced plosive cognates and is commonly referred

to as the time lag between the moment of peak pressure for

plosive consonant and onset of glottal vibration associated

with the following vowel (Agnello and McGlone, 1970). The

acoustical energy during this time interval can be analogous

to "pause," or "articulatory pause," if Tosi's definition of

pauses is applied. Studies dealing with VOT from both per-

ceptual and productive aspects are numerous with human sub-

jects (Zlatin, 1974, Lisker, 1975. Lisker and Abramson, 1964.

1967, 1970, and William, 1977) as well as with animal sub—

jects (Kuhl and Miller, 1978). A general agreement among

these investigators relating to VOT values is that minimum

duration value for VOT (or pause) is somewhere around 5-10

msec; the lowest range was 15-20 msec, and the highest was

100-120 msec. Lisker and Abramson (1964) studied 11 differ-

ent languages to compare VOT values and found that VOT values

varied from language to language. Since the detectable range

of pauses is as short as 5 msec if electronic equipment is

used, any pauses of this range should be given attention too.

Study of pauses by use of such an instrument was coined as

"Pausometry.” Several pausometric studies were then conduct-

ed. Black, Tosi, Singh and Takefuta (1966) studied pause

duration characteristics of four different language groups



7

of native American English, Indian, Hindi, and Japanese

speakers. This study resulted in similar distributions

across four different language groups when each language

group was speaking in its own native language as well as in

English. Significant difference was found in the median

duration of pauses between two levels of proficiency in

English as rated by aural comprehension of English. Tosi

and Lashbrook (1969) investigated pauses of 12 male subjects

at two significant moments of their circadian rhythm: early

in the morning and late afternoon. They reported no statis-

tical differences among pauses. The average median duration

of pauses in this study was 200 msec. Physiological status

change in the individual induced by the administration of

a drug (philocybin) was also studied by Tosi, Fischer, and

Rocky (1968). This study yielded statistically significant

differences in the median duration values of pauses from a

group of subjects with average median duration of 50 msec,

which is almost four times as short as pause durations in

normal speech condition. However, in their study, all

pauses were lumped in the measurement; the nature or types

of pauses was not considered. In addition, it was noted by

Tosi (1974) that previous studies using a pausimeter describ—

ed above were concerned with obtaining pause measures as a

function of "articulatory" pauses.



Statemgnt of Problgm

In spite of vigorous attempts to study the nature of

pauses in a speech, there is much confusion about the defi—

nition of pauses, especially relating to the duration of

pauses or the minimum duration of pauses to be established

for investigation. There has been an attempt to provide a

uniform definition of pauses from a speech acoustic point of

view with primary intention to make comparisons possible

across existing study fields of study (Tosi, 1974). To date,

however, pausometric studies which applied Tosi's definition

did not reflect types of pauses with reference to the nature,

function, or locations of pauses in a running speech (Black,

Tosi, Singh, and Takefuta, 1966, Tosi, Fischer, and Rocky,

1968, Tosi and Lashbrook, 1969, Love and Jeffress. 1971).

A recent study (Deputy, 1978) was concerned with hesitation

and articulatory pauses in two groups of children, one with

normal speech production and the other with two or more

consistent misarticulations; types of pauses were inferred

by the different duration of pauses, by arbitrarily setting

10-50 msec for articulatory pauses, 51-25— msec for articu-

latory and hesitation pauses mixed, and 251-3000 msec for

hesitation pauses only. Deputy noted that there was possi-

bly overlapping of articulatory and hesitation pauses in

the 51-250 msec category. In deed, the distinction between

pauses caused by speaker's hesitation and pauses occurring

at syntactic juncture appeared to be practically impossible.

Kowal, O'Connell, and Sabin (1975) implied that it is
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possible that pauses for linguistic processing and cognitive

processing would overlap. From a perceptual point of view,

it has also been shown by Boomer and Dittmann (1965) that

shorter hesitation pauses were more readily detectable than

juncture pauses by a group of listeners. Both researchers

cited above concluded that arbitrarily classifying pauses

into either hesitation pauses or juncture pauses solely

based upon the duration may not be acceptable.

Purpose of_th§ Study

The general purpose of the present study was to measure

the duration of pauses distributed in the speech of U.S.A.

speakers and Japanese speakers and to compare the pause

distributional patterns by breaking down the pause distribu-

tional continuum into five speech categories. The operation-

al definition of pauses suggested by Tosi (1974) was used.

A designation of "hesitation factor" to any pauses was

avoided and filled pauses were not considered to be "pauses"

in this study. It was a logical choice when applying Tosi's

operational definition of pause along with an electronic

pause detector, a pausimeter. The primary reason for employ-

ing this design was that the author of this study was par-

ticularly interested in the rather brief durations of pauses

in U.S.A. speakers and Japanese speakers, as well as in

overall pause distributional characteristics across the two

different languages, English and Japanese.

Classification of pauses in on-going speech into five
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speech categories was not free from problems. The nature of

this problem is clearly stated by Goldman—Eisler (1972), who

expressed doubt as to whether the stream of spontaneous

speech can meaningfully be divided in accordance with gram-

matical structures. Hawkins (1971) also addressed problems

to be overcome in describing the location of pauses in gram-

matical terms.

This five categories of pauses according to positions

where they occurred in reading and in spontaneous speech

were as follows:

(1) Juncture pauses (JNP): any pauses occurring at

the juncture of syntactic clauses and pauses

between sentences.

(2) Phrasal pauses (PHP): any pauses occurring within

a clause or sentence, but occurring in a phrasal

unit. Phrase was defined as a group of two or

more words, yet without constituting a sentence,

i.e., not including a verb.

(3) Between-word pauses (BWP): any pauses occurring

between two words. or between a word and the

following phrase. Word was defined as a minimum

unit of spoken language which was bearing gram-

matical rules and function. The compound word

was treated as a single word in this study.

(4) Between-syllable pauses (BSP): all pauses occurr-

ing between syllables but within a word except for

pauses equivalent to VOT (voice onset time; the
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time lag between the moment of peak pressure for

plosive consonant and onset of glottal vibration

associated with the following vowel).

(5) Within-syllable pauses (WSP): any pauses occurr-

ing within a syllable (equivalent to VOT). Pauses

categorized in (4) and (5) were later considered

as Articulatory pauses.

The specific purposes of the present study were to

answer the following questions:

(1)

(2)

(3)

Is there any difference between the native American

English speakers (Us) and the native Japanese speakers

(Js) in terms of duration of pauses;

a. when Js are speaking in English?

b. when Js are speaking in Japanese?

If there is, what category of pause is different from

the other

a. in larger units of a speech structure, such as at

sentence or clause juncture (JNP) or in phrasal unit

(PHP).

b. in a smaller unit of speech structure as in a word

unit (BWP), or

c. in rather brief segments of speech, such as in

between-syllable (BSP) or in within-syllable (WSP).

Is there any difference between male speakers and

female speakers in terms of duration of pauses in each

category:
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a. within the same language group?

b. across the two language groups?



II. EXPERIMENTAL PROCEDURE

Subjects

20 native U.S.A. students (10 males and 10 females) and

20 Japanese students (10 males and 10 females) enrolled at

Michigan State University participated as subjects, ages

ranging from 18 to 31 years for both language groups. All

the subjects were free from pathological conditions of speech

and from speech defects. All the subjects were volunteers

firtMsshMm

Originally, prior to the measurement of pauses, the Js

group was divided into two proficiency levels rated in terms

of overall Englishness in the reading of a short passage in

English by a panel of seven judges consisting of graduate

students in speech pathology. The result of this rating

was a clear out line between male and female speakers; nine

males fell in the lower ranks, nine females in the upper

ranks, and two in the marginal ranks. Because of this

result, and in terms of equalizing the number of subjects

in sub-groups (by sex), it was believed to be appropriate

that the classification was changed from the proficiency

level to the two different sexes.

13
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Recording

Speech samples of the subjects were recorded in a sound

isolated room (IAC: Industrial Acoustics Company, Inc.) by

a high—sensitive dynamic microphone (Unidyne III, model 545)

with the average microphone-to-mouth distance of about 15 cm

into a high fidelity tape recorder (Voice Identification,

Inc., model 700). The input level of each speaker was con—

trolled in order to be equal for each speaker by monitoring

a VU meter attached to the tape recorder. Communication

between the speaker and the experimenter was conducted

through the microphone used for the recording, from speaker

to the experimenter, and through a pair of headphones at-

tached throughout the speech production. This circuit served

two purposes: one for communication between the speaker and

the experimenter and the other for the speaker to monitor

his own intensity level of speech production while engaged

in reading and in spontaneous speech production. Prior to

the production of the speech samples, each speaker had an

opportunity to get acquainted with the reading materials,

and each was asked to rehearse in the recording booth while

the intensity level was being checked. The speaker was in-

formed of the proper speech intensity level and advised to

monitor it by listening to his or her own voices through

the headphones. The intensity level of the feedback source

through the headphones was adjusted to the most comfortable

level for each speaker. Spontaneous speech was timed by a

stop watch; and as two minutes passed, the recording was
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stopped by the experimenter.

Materials

For both U.S.A. and Japanese language group, a passage

"If you throw a stone" was prepared (Appendix A). A trans-

lated version of the passage was prepared by the author of

this study for the Japanese language group only (Appendix B).

Speakers of both language groups were given an opportunity

to get acquainted with the passage. The Japanese group read

the original English passage for about five to ten minutes

before entering the booth. U.S.A. subjects read the mate-

rial at least once before entering the recording booth. The

Japanese group also read the Japanese version aloud once

before entering the recording booth. A topic to be used for

spontaneous speech was left to the speakers, both for Japa-

nese speakers in English and in Japanese and for U.S.A.

speakers in English. The speakers were told that they had

to maintain the speech for two minutes with as little inter-

ruption as possible. For those speakers who could not pick

up the topic for spontaneous speech, several choices of

pictures were given. After two to three minutes were allow-

ed for the speaker to form an idea to talk about, the sub—

ject began speaking. When two minutes had passed recording

was stopped. Recordings were made of one speaker at a time;

each language group took about a week, totaling about two

weeks for the entire recording sessions. The instructions

given as to the rate of reading and the level of speech
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production were as follows:

When you read the passage in English (or in Japanese

only for Japanese speakers). please keep the following

two things in your mind. (1) Read the passage at your

most comfortable reading rate and loudness level. (2)

Imagine that you have to pass informations in the

passage as accurately as possible to your listener.

For your two minutes speech, the topic is left to you.

You will talk in such that you are talking to your

friends, to a group of classmates, or to your members

of family. Should you see a difficulty to select a

topic you want to talk, you may look at picture cards

prepared in the folder placed in front of you to start

with your speech. You do not have to describe the

picture, but use these pictures in aiding you to form

an idea of your speech. I will give you a sign to

start your speech after you have decided what to talk

about.

In the course of recording the speaker, recording conditions

were monitored by the author through the headphones attached

to the main tape recorder. When the speaker was stuck in

the middle of reading or spontaneous speech because of

nervousness or when the speaker made excessive noise by

gestures around the microphone, he was informed of such

activity and the recording was repeated.

Instrumentation

Figure 1 is a block diagram of instrumental design with

a pausimeter and associated equipment for detection and

measurement of pauses in speech. Since the explanation of

the circuitory designs and functions of this pausimeter has

been made elsewhere (Tosi, 1974, Deputy, 1978), only a brief

description referring to this equipment will be made.

This equipment is composed of three major circuits,

referred to as Block I, Block II, and Block III. Block I

consists of an amplifier, an attenuater, and a rectifier.
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Speech samples under study are fed into Block I. Block II

consists of three Schmitt triggers, and Block III is an

electronic switch. Three outputs can be made simultaneously

from the pausimeter. One is rectified speech waves from

Block I, which is used for monitoring the output voltage

level from Block I going into Block II. This output level

has been experimentally established to be 14 volts. The

other two outputs can be obtained from Block III. Of the

two, one is 10v DC used for triggering a timer-counter which

is externally connected with the pausimeter. The other out-

put from Block III is the residual sound of low energy detect-

ed as a pause. In addition to these three major outputs

from the pausimeter, there is another useful output, an 8

KHz pure tone, generated by a built—in pure tone generator.

The pausimeter can be adjusted so that Block III emits this

tone which lasts the same duration as a detected pause.

Two parameters which define the pause, "pause-maximum

amplitude, Lp" and "pause-minimum duration, Tp." were set

at Lp=90 % and Tp=15 msec respectively. These two values

for LP and Tp were identical with those used in most of the

previous pausometric studies cited earlier.

The speech samples recorded onto the magnetic tapes

were played back by a tape recorder (Ampex, model AG 600),

designated as Tape Recorder 1, which was connected to the

pausimeter. The speech waves fed into the pausimeter were

monitored by an oscilloscope connected with the outlet of

rectified waves from the pausimeter. Adjustments of the
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attenuator and amplifier were made for each individual speech

samples so that the average output voltage level from recti—

fier remained at 14 volts. When pauses were detected, the

pausemeter triggered a timer-counter (Hewlett-Packard. model

5326 B) for digital displays of pause durations in msec.

These displays were simultaneously printed by a high—speed

printer (Mohawk Data Sciences Corporation, model 1200). A

level recorder (Bruel & Kjar, model 2305) was fed 5v signals

from the event marker on the rear panel of a timer-counter.

The durations of DC signals from this marker were in syn-

chrony with the durations of pauses as displayed on the timer-

counter and also with the printed output from high-speed

printer. Another tape recorder (Magnecord, model 1022),

designated as Tape Recorder 2, was prepared to record speech

samples directly coming out from Tape Recorder 1 and to re-

cord the 8 KHz pure tone signals generated by a built—in

pure tone generator in the pausimeter. The pausimeter was

adjusted so that it generated 8 KHz pure tones when pauses

were detected. The tone lasted the same duration as that

of the detected pause. The original speech sample was re-

corded on channel 1, and the 8 KHz tenes were recorded on

channel 2 of the Tape Recorder 2. This recording of the

original speech samples with 8 KHz tones superimposed was

later used for determining exact locations of pauses ocurr-

ing in running speech. The level recorder was operated at

10 cm/sec paper speed and cue words from on going speech as

played back were written on the running graphic paper by
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another experimenter, a native American English speaker

having experiences in phonetics and majoring in Speech

Sciences. When the speech samples under process were

spoken in Japanese, the author wrote the cue words.

Through the set of instrumentation described above,

three outputs for each speech sample were produced: (1)

graphic displays on the level recorder on which X-axis was

time scale, and on Y-axis 5v DC for existing signal and 0v

DC for pauses; (2) digital outputs in msec by a high-speed

printer: and (3) the speech samples re-recorded with 8 KHz

pure tone superimposed.

Reliability of Instruments

Reliability of the pausimeter and connected instru-

ments was checked prior to the operation. One of the re-

corded speech samples was played back five times repeatedly

through the set of instruments with the specifications of

two parameters (Lp=90 %; Tp=15 msec). The average error

rate was computed on the basis of the average deviation of

duration of pauses in per cent between the first and the

second, the third, the fourth, and the fifth run. It was

found that the average error rate of durations of pauses in

msec was less than five per cent. The same procedure was

repeated every 30 minutes during the operation of the in-

struments to check the error rate. The error rate through-

out the entire operation remained quite constant.
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Determination of Location of Pauses

In order to determine the location of pauses within

the speech sample analyzed and to assign correctly the

measured duration of pauses, based on the three outputs

described above, the following steps were followed.

Step

Step

Step

1. Phonetic transcripts were made for all sponta-

neous speech samples (Example, see Figure 2. c), but

only one transcript was made for reading samples, one

in English (Appendix C) and one in Japanese (Appendix

D). The phonetic transcripts for English were pre—

pared by a native English speaker who had experience in

phonetic transcription and who was majoring in Speech

Sciences. Transcripts for Japanese speech samples were

prepared by this author.

2. Digital outputs indicating durations of pauses

printed on a strip of a printer paper (Figure 2. b)

were matched and transferred to the zero signal

regions on the leVel recorder graphic output (Figure 2.

a).

3. The re-recorded speech samples with the 8 KHz

pure tone superimposed were played back at a reduced

rate of tape speed, four times slower than the origi-

nal recording rate. While listening to the recorded

speech sample at the reduced rate, the experimenter

read through the transcript of the speech samples.

When an 8 KHz tone was heard, a check (indicated by a

horizontal line drawn above the transcript in Figure 2.
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c) was made in the corresponding segment of the tran-

script. This checking was made carefully, by first

listening to the tape at original rate of speed then

at the rate of half of the original and, finally, at

the slowest rate -— one-fourth rate of the original.

4. Each digit indicating the duration of a pause

which had been transferred to the level recorder graph-

ic output prepared in Step 2 was then transferred to

the transcripts prepared in Step 3. Cue words written

on the graphic paper approsimately every five or six

words during the operation of the instruments served

to locate either the ending or the beginning of a sen—

tence or a group of words in the transcript.

Figure 2(a-c) is a diagram showing the procedure with

three outputs from a spontaneous speech sample.
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(The graphic output from the level recorder

with cue words written. The base line or

dipped regions indicate the pauses detected

The digits on this graph were transfered from

output b in the sequence.

loé 6'7 62323--.- 500° 20 us 20 SR .35 u:

‘ ‘ 1" (arm's; OCWK’SI Sf’ant. :‘th‘nkm: .

b. (The printer output. Each number indicates

the duration of pause in msec.

 
wt! atv bin aeskt u: 311/ um Kama 9v 3

stun-£11535 svitf .SacmPl 22nd arm 619mg

Ir. akd‘Z...

 
about hW/ttfatman:kJnSISt av

 
(The pausimeter output consisted of 8 KHz tones super-

When the tones were .imposed onto speech samples

heard during the playback, they were marked by horizen-

tal lines on top of speech sound transcribed indicating

the position of the pause occurred.

Figure 2(a-c). Pause outputs from the Level Recorder(a),

the Printer(b), and the Pausimeter(c).
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Categorization of Pauses

The pause and its duration entered in the transcript

were classified into five categories: (1) Juncture pause

(JNP). (2) Phrasal pause (PHP), (3) Between-word pause (BWP),

(4) Between-syllable pause (ESP), and (5) Within-syllable

pause (WSP).

1. Juncture pauses (JNP) were determined in the following

cases (Goldman-Eisler, 1968):

(a)

(b)

(C)

(d)

(e)

At "natural" punctuation times, such as the end of

a sentence.

Immediately preceeding a conjunction whether co—

ordinating (e.g., "and," "but," "neither," "there—

fore") or subordinating (e.g., "if," "when,"

"While," "as," "because").

Before relative and interrogative pronouns (e.g.,

"who," "which," "what," "why," "whose").

Before all adverbial clauses of time (when), manner

(how) and place (where).

When complete parenthetical references are made

(e.g., "You can tell that the words --- this is the

phonetician speaking --- the words are not sincere").

Phrasal pauses (PHP) were determined in the following

cases:

(a) When a pause occurred at the end of a phrase and

the smallest unit of a phrase consisted of two

words. For example, pauses in "I will go / to the

meeting" or "The house / was yellow" are considered
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to be PHP.

(b) When the repetition of pauses in two or more words

units occurred.

3. Between-word pauses (BWP) were determined in the follow-

ing cases:

(a) When pauses occurred after a single word, or a sin-

gle compound word.

(b) When pauses occurred in the middle of a phrase.

4. Between—syllable pauses (BSP) were determined in the

following cases (This category includes all the pauses

within a word except those equivalent to so—called VOT):

(a) When pauses occurred within a word, regardless

whether a word was mono- or multisyllabic words,

or in a compound word.

(b) When pauses occurred within a consonant cluster in

a word, such as "g/ret" (great), "spar/kl" (sparcle).

5. Within-syllable pauses (WSP) were determined in the

following cases:

(a) When pauses occurred within a syllable, such as in

plosive phoneme + vowel, "p/arti" (party), "tvéIkIn"

(taking).

Analysis of the Data

The pause duration measured in msec was the dependent

variable in this study. Three independent variables were

two native speaker groups, two speech modes, and two differ-

ent sexes. Further, the pause durations in the conditions
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described above were measured in five pause categories.

The mean duration of pauses for each speaker in a

given condition in each pause category was computed. Then.

mean pause durations according to sex groups were computed

and tabulated in tables. From these tables bar graphs were

also plotted. Finally, the data were analyzed by two sets

of four three-way analysis of variance (ANOVA) . The analy-

sis was conducted by use of IBM 6500 at Michigan State

University. One set of four ANOVA was conducted for the

comparison between the group of U.S.A. English speakers (Us)

and the group of the native Japanese speakers (Js) utterring

in English, in two speech modes, reading and spontaneous

speech, and by two sexes. Another set of ANOVA was used

for the comparison between Us utterring in English and Js

in Japanese in the same conditions. Out of five categories,

JNP, PHP, BWP, and BSP were treated by ANOVA. But WSP was

discarded from the ANOVA and treated separately because of

the rare incidence of pauses of its category in Js.



III. RESULTS

The results of this study will be discussed in three

sections. In the first section, a general view of the

results will be presented. In the second section, the

results of the pause durations in running speech when the

both speaker groups were speaking in English for each con-

dition will be presented. The third section will be relat-

ed to the results of the comparisons of pause durations of

Js performing the task in their own native language, Japa-

nese, with those of Us in English.

General Interpretation of the Result;

Figure 3 is a graphic representation of the grouped

mean pause durations of Us, Js in English, and J3 in Japa—

nese in reading speech mode, discriminated by sex, and in

the five pause categories: JNP, PHP, BWP, BSP, and.WSP.

Figure 4 illustrates the same results as Figure 3 except

speech mode was spontaneous speech. (These two figures were

prepared from the summarized tables of the grouped mean

pause durations (Appendix E). By visual inspections it was

found that the pause durations in spontaneous speech mode

were constantly longer than those in reading mode regardless

the sex and the group difference. The differences of pause

durations, however, for the categories of BSP and.WSP in

27
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respect to speech modes diminished to negligiable amount.

The mean pause duration in reading in the category of JNP

for two speaker groups ranged from 539.0 msec (Us females) to

734.1 msec (Js males in Japanese). In spontaneous speech

the pause durations in JNP were relatively longer than those

in reading mode and ranged from 682.0 msec (Js females) to

1035 msec (Js male in English). The next longest pauses

were found in the category of PHP, ranging from 120.6 msec

(Js females in English) to 244.7 msec (Js males in English),

then followed by pauses categorized as BWP, of which mean

pause durations ranged from 60.3 msec (Us males) to 180.4

msec (Js males in Japanese). Pause durations in BSP in the

reading task Us yielded relatively shorter values (48.8 msec

for females and 42.1 msec for males) than Js both in English

and in Japanese. In the last category, WSP, pauses were

totally missing in Js. whereas Us males and females produced

41.6 and 31.3 msec, respectively. The data discussed above

were then subjected to the two sets of analysis of variance.

The first analysis of variance was conducted for the purpose

of statistical analysis of the pause durations in the four

pause categories by Us and J3 both performing in English

language, and discriminated by sex (WSP was discarded from

the analysis because of absence of pauses of this category

in Js). The second analysis of variance was conducted for

same purpose except that Js were performing the tasks in

their own native language.
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Comparison Between U.S.A. and Japanese Speakinnggligh

A. JNP: Table 1 shows the summary of ANOVA of the

duration of JNP in msec by 20 Us and Js in English language,

discriminated by sex, and in two speech modes, reading and

spontaneous speech. It was found that pause durations in

JNP (pauses occurring at the end of a sentence and at syn—

tactic junctures) were not different for the Us and J3

groups. Main effects of sex and speech mode were found to

be statistically significant, (p=0.01, and p=0.01, respec-

tively). Neither two-factor interaction nor three-factor

interaction was significant.

B. PHP: Table 2 represents the summary of ANOVA of

the duration of pauses in PHP ( pauses occurring between

phrases) by Us and Js in the same experimental condition as

in JNP. Again, there was no significant difference in the

mean pause duration for the two language groups. And quite

similarly, sex and speech mode main effects were significant

(p=0.05, and p=0.001, respectively). No two or three-factor

interaction was statistically significant.

C. BWP: Table 3 shows the summary of ANOVA of dura-

tion of pauses in BWP (pauses occurring in the word unit) by

Us and Js in the same experimental conditions. The differ-

ence of the mean BWP between Us and Js. here at word level,

was not significant. In this.category of pause, only the

main effect of mode was found to be significant at the

lefel of 0.001. No interaction effect was significant.

D. BSP: Table 4 shows the summary of ANOVA of the



Table 1. Summary of analysis of variance of the mean

duration of JNP by U.S.A. and Japanese speakers

in English.

 

Source of

 

Variation SS DF MS F

Main effects

Group (A) 38874.153 1 38874.153 .531

Sex (B) 699099.528 1 699099.528 9.548 **

Mode (C) 1093880.151 1 1093880.151 14.940 ***

Two-way

Interaction

A x B 108847.635 1 108847.635 1.487

B x C 9050.385 1 9050.385 .124

C x A 74865.966 1 74865.966 1.022

Three-way

Interaction

A x B x C 19659.585 1 19659.585 .269

Residue 5271816.911 72 73219.679

 

** Significant at p=0.01

*** Significant at p=0.001
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Table 2. Summary of analysis of variance of the mean

duration of PHP by U.S.A. and Japanese speakers

in English.

Source of

Variation SS DF MS F

Main effects

Group (A) 21813.013 1 21813.013 2.267

Sex (B) 77066.113 1 77066.113 8.008 **

Mode (C) 1087644.800 1 1087644.800 113.019 ***

Two-way

Interaction

A x B 123.008 1 123.008 .013

B x C 4721.664 1 4721.664 .491

C x A 11592.112 1 11592.112 1.205

Three-way

Interaction

A x B x C 19207.602 1 19207.602 1.996

Residue 692898.818 72 9623.595

 

** Significant at p=0.01

1"!"
Significant at p=0.001
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Table 3. Summary of analysis of variance of the mean

duration of BWP by U.S.A. and Japanese speakers

in English.

Source of

Variation SS DF MS F

Main effects

Group (A) 33472.562 1 33472.562 3.003

Sex (B) 30811.250 1 30811.250 2.791

Mode (0) 1424391.938 1 1424391.938 129.045 ***

Two-way

Interaction

A x B 45849.888 1 45849.888 4.154

B x C 963.272 1 963.272 .087

C x A 207.368 1 207.368 .019

Three-way

Interaction

A x B x C 1748.450 1 1748.450 .158

Residue 794731.060 72 11037.931

*‘IHI'
Significant at p=0.001
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Table 4. Summary of analysis of variance of the mean

duration of BSP by U.S.A. and Japanese speakers

 

 

in English.

Source of

Variation SS DF MS

Main effects

Group (A) 4687.922 1 4687.922 .512 *

Sex (B) 991.232 1 991.232 .377

Mode (0) .480 1 .480 .001

Two-way

Interaction

A x B 2984.124 1 2984.124 .145

B x C 1054.152 1 1054.152 .464

C x A 357.858 1 357.858 .497

Three-way

Interaction

A x B x C 7.081 1 7.081 .010

Residue 51830.610 72 719.870

 

* Significant at p=0.05
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duration of pauses by Us and Js in BSP (pauses occurring

between syllables but within a word). In this category of

pauses, as seen in Table 4, only group effect was statis-

tically significantly different (p=0.01). No interaction

effect was significant. The duration of pauses was quite

similar for both sexes, in two speech modes, and within a

group.

E. WSP: Pauses of this category was not included in

ANOVA because its incidence with Js was rarely observed

when they are speaking or reading in English.

Comparison Between U;§3A. and Japanese Speaking Their Native

Langgage

A. JNP: Table 5 represents the results of ANOVA of

the mean durations in JNP for the two native language groups,

Us in English and Js in Japanese, discriminated by sex, and

in two speech modes, reading and spontaneous speech. Accord-

ing to the analysis, there was no significant difference in

this category between Us group in English and Js in Japanese.

The main effect of sex in this category on the mean duration

of pause was not significant, and two speech modes produced

a quite obvious statistical difference (p=0.001). Two-

factor, or three-factor interaction was not significant.

B. PHP: Table 6 represents the result of ANOVA of the

mean duration of pauses in PHP for the two native language

groups, discriminated by sex, in two speech modes, reading

and spontaneous speech. The mean duration of PHP for Us
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was significantly different from that of Js (p=0.01). Sex

effect and speech mode effect were both significant (p=0.05,

and p=0.001, respectively). There was no interaction effect.

0. BWP: Table 7 shows the result of ANOVA of mean

duration of pause in BWP for the two native language groups,

discriminated by sex, in two speech modes, reading and spon-

taneous speech. In this category of pauses, no factor was

found to be significantly different except the main effect

of speech mode (p=0.001).

D. BSP: Table 8 is the result of ANOVA of the mean

duration of BSP in msec for the two native language groups,

discriminated by sex, in two speech modes, reading and spon-

taneous speech. In this category of pauses there was only

one main effect of the native language group (significant

at p=0.001). Language group-sex interaction was signifi-

cant (p=0.05).
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Table 5. Summary of analysis of variance of the mean

duration of JNP by U.S.A. speakers in English

and Japanese speakers in Japanese.

 

Source of

Variation SS DF MS F

Main effects

Group (A) 73041.741 1 73041.741 1.007

Sex (B) 231243.265 1 231243.265 3.187

Mode (C) 870925.980 1 870925.980 12.002 ***

Two-way

Interaction

A x B 641.278 1 641.278 .009

B x C 43175.278 1 43175.278 .595

C x A 7459.453 1 7459.453 .103

Three-way

Interaction

A x B x C 2212.356 1 2212.356 .30

Residue 5224777.643 72 72566.356

 

*** significant at p=0.001



Table 6. Summary of analysis of variance of the mean

duration of PHP by U.S.A. speakers in English

and Japanese speakers in Japanese.

 

Source of

 

 

Variation SS DF MS F

Main effects

Group (A) 137116.800 1 137116.800 9.913 **

Sex (B) 79279.232 1 79279-232 5-732 *

Mode (C) 820935.200 1 820935.200 59.352

Two-way

Interaction

A x B 50.881 1 50.881 .004

B x C 4642.104 1 4642.104 .336

C x A 45668.124 1 45668.124 3.302

Three-way

Interaction

A x B x C 1059-968 1 1059.968 .077

Residue 995881.378 72 13831.686

* Significant at p=0.05

** Significant at p=0.01

*** Significant at p=0.001



Table 7. Summary of analysis of variance of the mean

duration of BWP by U.S.A. speakers in English

and Japanese speakers in Japanese.

 

Source of

 

Variation SS DF MS F

Main effects

Group (A) 22271.138 1 22271.138 2.161

Sex CB) 10769.440 1. 10769.440 1J045

Mode (C) 1240020.000 1 1240020.000 120.300 ***

Two-way .

Interaction

A x B 20269.345 1 20269.345 1.966

B x C 12310.722 1 12310.722 1.194

C x A 6643.012 1 6643.012 .644

Three-way

Interaction

A x B x C 2925.781 1 2925.781 .284

Residue 72 10307.704742154.622

 

*** Significant at p=0.001
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Table 8. Summary of analysis of variance of the mean

duration of BSP by U.S.A. speakers in English

and Japanese speakers in Japanese.

 

Source of

Variation SS DF MS F

 

Main effects

Group (A) 7091.378 1 7091.378 14.052 ***

Sex (B) 304.981 1 304.981 .604

Mode (0) 590.785 1 590.785 1.171

Two-way

Interaction

A x B 4712.450 1 4712.450 9.338 **

B x C 55.778 1 55.778 .111

C x A 1416.245 1 1416.245 2.806

Three-way

Interaction

A x B x C 456.968 1 456.968 .906

Residue 36333-892 72 504.637

 

** Significant at p=0.01

{HI-I- Significant at p=0.001



IV. DISCUSSION AND CONCLUSION

General Diappssion of Resulpg

The purpose of this study was to measure the duration

of pauses distributed in different speech units and to com-

pare the measured pauses between the two different native

language groups by applying the operational definition of

pauses suggested by Tosi (1974). 20 native American English

speakers (Us) and 20 native Japanese speakers (Js) partici-

pated in this study as subjects. Further, the pause dura-

tion was measured and compared as dependent variable of

three different factors. The first factor was related to

two different native language groups, Us and Js. The second

factor was associated with sex. The third factor was two

different speech modes, reading and spontaneous speech.

Although the Us groups were measured of their pauses

only in their native language, American English, the Js

group performed the tasks in English as well as in their

native language, Japanese. Therefore, there were actually

three groups of subjects. The first group consisted of Js

speaking in English, the second group consisted of Us in

English, and the third group, Js speaking in their own na-

tive language, thus creating two comparison sets. The first

set of comparisons was made between two groups, Us and Js

42
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both speaking in English language; and the second set of

comparisons was made between Us speaking in English and Js

speaking in Japanese. Male speakers and female speakers in

each group were treated separately. Each speaker made two

types of speech samples: reading a passage lasting on the

average of 45 seconds and speaking for two-minutes sponta-

neous topic. Reading was included for the purpose of estab-

lishing a base line to be compared with actual on-going

speech. Then measurements of pauses produced by each speak-

er in the conditions stated above were made according to

where they actually occurred.

In general, this study revealed that Us and Js as

groups did not differ in terms of the mean durations of JNP

and PHP as long as both groups were performing in their own

native language. When Js were performing in English, how-

ever, they produced relatively longer mean pause durations

in PHP than Us did. An indication of this result is that

Us and J3 shared the same pause durational values in great-

er speech units when they spoke in their own mother language.

In view of the duration of pauses in this category, the study

by Boomer and Dittmann (1962) is worth of mentioning. In

their study it was reported that the juncture pauses were

around 500 to 1000 msec, the range which the pause durations

in JNP in the present study fell in.

As to pauses in a smaller unit of speech structure as

in a word unit, BWP, both speaker groups were not signifi-

cantly different, whether Js were performing the task in
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English or in Japanese. Differences in pause durations for

two groups became somewhat distinct in brief segments of

speech as in BSP and.WSP. Duration values of pauses cate-

gorized as BSP (pauses occurring between syllables but with-

in a word except for pauses equivalent to VOT) were constant-

ly longer than those of Us's whether in English or in Japa-

nese and whether in reading or in spontaneous speech.

Although the differences of pause durations of this cate-

gory between two groups were relatively small, the average

difference in the order of 10 msec, the statistical analysis

showed a significant difference. Js had greater BSP values.

at the level of 0.05 for the comparison between Js in En-

glish and Us, and of 0.001 for the comparison between Js in

Japanese and Us. A special notion about the pauses of this

category is that neither a factor of speech modes, reading

or spontaneous speech, nor a factor of sex had significant

effect upon the pause duration while the rest of the cate-

gories, JNP, PHP, and BWP did. To explain what possibly

accounted for this difference of BSP values for Js and Us

requires more research. The best assumption, however, is

that it could be attributable to a certain phonological

system present in the Japanese language and was carried

over into the articulatory activity in English. Among many

possible unknown accounts, one candidate is a phonetic phe-

nomenon associated with so-called "soku-on" (Fukui, 1978).

This phenomenon "soku-on" is defined as an extended duration

of silent interval inserted by Japanese speakers between
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the vowel and the following plosive consonant in CVC context.

According to the author's informal observation, this type of

silent interval, "soku-on," occurred in Js's speech samples

frequently and detected as pauses by the pausimeter. Since

they occurred between syllables and within a word, they

were all categorized as BSP.

Pauses categorized as WSP yielded a contrasting result

between the two speaker groups. WSP was defined for the

purpose of this study to be a pause detected pausometrically

within a syllable. Specifically, the pauses of this category

were considered to be equivalent to so-called VOT. The pausi-

meter rarely detected.WSP in Js's speech productions neither

in English nor in Japanese. The overall average WSP values

for Us in the present study were 36.7 msec and 38.4 msec in

reading and in spontaneous speech, respectively. The above

figures, when considered to be equivalent to VOT, roughly

agreed with various studies (Zlatin, 1974, Lisker, 1975,

Lisker and Abramson, 1964, 1967, 1970 and.William, 1977).

From the fact that Japanese phonology contains plosive

cognates such as /p/'and./b/, /t/ and /d/, and./k/ and /g/

and from the previous research evidences that VOT value is

one of the important cues in discrimination of the voiced

plosives from the unvoiced plosives, it would be reasonable

to assume that VOT of some duration must be accompanied in

the production of plosives by Japanese speakers. Therefore,

the absence of pauses categorized as WSP, or equivalently

voice onset time in Japanese speakers were probably caused
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by too high setting of the parameter, Tp (the pause-minimum

duration), thus escaping the detection by the pausimeter.

This parameter was kept constant with Tp=15 msec for all the

speech samples processed. If this parameter, Tp. had been

set lower value for Js, then WSP might have been detected

but in the duration range shorter than 15 msec.

Sex Effects on Pause Duration

When the pause duration was viewed from the point of

the sex effect, it was found that the mean durations of

pauses by males were longer than females in JNP and PHP for

both speech modes when Js were performing in English. In

addition, comparing native languages, males had longer PHP

during spontaneous speech. Again, as in the case of the

mode, sex difference had no influence upon the pause dura-

tions in the categories of ESP and WSP. Although it was not

revealed by statistical analysis, a general trend of pause

durations as a function of sex in the two speaker groups was

that the differences of the mean pause durations between Js

males and females in the categories of JNP, PHP, and BWP

both in English and in the native language were greater than

the difference between Us males and females in the same

pause categories. An indication drawn from the above result

is that when the pauses are to be investigated in the longer

speech units, such as juncture pauses and phrasal pauses

used in this study, care should be exercized about treatment

of sex differences with Japanese subjects, but not so with
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the case of U.S.A. subjects. In order to see whether the

reading rate of speech samples were in any way associated

with the effects of sex difference, a table of the average

reading time required for the subjects to complete the read-

ing task was prepared (Appendix F). The average reading

time for each pair of sexes in each group was treated by

two-tailed t-tests. None of pairs of comparisons resulted

in significant difference at 0.05 level. Nevertheless, the

different trend for two language groups was clear. The

average reading rate of Us males was slightly shorter than

that of Us females, though Js females had the shorter

average reading rate than Js males did.

Speech Moda_§ffect on PauaapDuration

The subjects were constantly producing the greater

mean pause durations during spontaneous speech as compared

to reading in the pause categories of JNP, PHP, and BWP for

Us and for Js performing both in Japanese and in English.

The mode effect, however, disappeared in the pause category

of BSP and WSP. Other factors held constant, the sole

difference the mode effect produced was dividing line be-

tween three longer speech units, JNP, PHP, and.BWP and two

brief units, BWP and BSP. In other words, the mean pause

durations in BSP and.WSP in reading and in spontaneous

speech were identical within Us and Js (both in English and

in Japanese), regardless of the sex difference. Since the

pauses in BSP and.WSP were measured within the word in this
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study, the above finding can be related to the remark by

Hawkins (1971) who considered that the word was the smallest

unit where a hesitation pause can occur, not within the word.

Further, if the well-established notion about hesitation

pauses are related to the cognitive process in speech formu-

lation, then it leads to a conclusion that the pauses cate-

gorized as BSP and.WSP in this study are not related to

hesitation phenomena in speech process but rather limited

to articulatory levels of speech production.

Implication for Further Reaearch

Implicit in the results of this study is that within a

language group there is a dividing line among the five cate-

gories of pause, viz., pauses in brief segments of speech

and those in longer segments such as juncture pauses, phrasal

pauses, and the pauses occurring in the word unit. Since

that dividing line was found to be somewhere around 40 to

65 msec (general mean pause durations in BSP), it would be

worth lowering the minimum pause duration to the values

stated above, provided an adequate instrument is available.

With.reference to the pause category of WSP (equivalent

to VOT), it would be a wise exercise to study the VOT values

by a certain language speaker group under study prior to

the establishment of the parameter, pause-minimum duration,

to prevent brief pauses from escaping the detection by the

pausimeter.

Although no attention was given to hesitation phenomena
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associated with pause durations in the present study, there

is a suggestive notion on the phenomena which emerged from

the measurement design applied in this study.

With an assumption that the reading task involves only

articulatory and syntactic pauses but does not require as

much pause duration for cognitive process as spontaneous

speech does, then the extra amount of the pause duration

values in the spontaneous speech may be considered as pause

duration due to hesitation. By subtraction, then, the pause

durations due to hesitation occurring in a particular speech

unit in spontaneous speech can be separated from the those

in the same speech unit in reading. If the separations of

the pauses into syntactic, hesitation, and articulatory

pauses according to where in running speech they occur, the

research would be more fruitful inasmuch as the purpose is

to study pauses as a measure of cognitive process involved

in speech formulation.

Conclusion

The present study showed that the mean pause durations

in ESP and WSP, i.e., pauses occurring between and within-

syllables, differed for the two speaker groups, U.S.A. speak-

ers ( in English) and Japanese speakers (both in English and

in Japanese). The Japanese speakers had longer mean pause

durations than U.S.A. speakers did in the former category

while they produced no pauses in the latter category.

Further, the pause durations of these two categories were

found to be homogeneous between the sexes and in the two



5O

speech modes, reading and spontaneous speech, within each

language group.

In contrast, the mean pause duration in longer speech

units (i.e., juncture, phrasal, and between-word) did not

differ significantly between the two groups. However, in

these three longer speech units, spontaneous speech mode

yielded the greater mean pause durations than reading mode

did across the two groups, whereas the different sexes in

each group produced the pause durations in different degrees.

In other words, the difference of pause durations between

Japanese males and females utterring in English and in Japa-

nese was greater than the difference between the U.S.A.

males and females.

A conclusion implied by the results stated above is

that the difference of the pause durations between the two

language groups was associated with articulatory process of

speech production and that the variability of the mean pause

durations within the language group emerges in speech units

as short as the word unit.
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APPENDIX A

A READING PASSAGE IN ENGLISH

If you throw a stone into a quiet pond, you see small

waves start out from the place where the stone fell into

the water. These waves spread steadily outward in circles.

A chip of wood floating on the water will bob up and down

as the waves pass. This happens because motion is handed

on from the stone to the chip by means of the waves. After

the set of waves has gone by, the surface of the water is

again quiet and the chip is still.

The waves on the pond give you a picture in slow

motion of what happens when you hear a sudden noise. An

exploding firecracker disturbs the air around it, just as

the stone disturbed the water. Waves move out through the

air in all directions. When these waves hit your ear,

they pass some of the motion on to your eardrum, and you

hear the sudden sound.
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APPENDIX B

A READING PASSAGE IN JAPANESE

AVE 2 fix» ruuqr 1:19.731 “martiarchrzyma ~1<760

/l\ 5 run...“ 711211.461 .z/qu .wmavfi, 5:111). i)? (MRI;

146% 77;?”"71198719. 7K@ 1:. 53»113~"/)&Ifl1l1.61 2% fl\“fij‘ta’

2"5;EP/$n1:1<1; 52’: 4152139. to 11m (wk/1312.178 if. L"

.2 11371 ,vv fiuxy/{mpuo tihtyémw‘erirnZ’I. 2’ L6

71?. 2117151276”) t, Nuke 141%?»er r:r:3t"1u::),?u).1£<

Umwu twain”.

: osto;/,zui,r1r:w?{z£%1)%‘l< 23.1.4112 Au—

=8 —-“/3 y (42161911; mésazwoozm 7E ~1< mfg}, 253%11 i 21:.

AVE 17)“)K i it. 1 SH '3) lflm’ifsl. Kilt. ’{a‘i’fiabé‘fi’b

I834 1: 517' (IBM? 3 H. :oZEfLoy‘liw‘fJ) rimeu/fbdé.

91111111811242.1921, thfix‘fi‘i‘kLZFfl 2.1.5023.

l‘
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APPENDIX C

PHONETIC TRANSCRIPT FROM ENGLISH PASSAGE

If ju Bro a stun tntu a kwmxat pond, in si snot vntvz start out

from be plots hunt ba ston fol tntu ba wnta. ,biz wervz spred‘stcdlt

autwud 1n saklz. ,a tftp av wmd flottn an ba watt Wll bob 1p and daun

a2 ba wetvz pas. ,bts hapnz btkaz melon I2 handtd on from ba ston

tn ba tftp bat ndnz av ba wetvz. .afta be set av wetvz haz gon bar,

ba safrs av ba wnta 12 agexn kwnxat and be tIIp xz stxl.

ba vervz on ba pond gtv ju a ptkfo tn sIo moIan av hwnt hapnz

hwcn ju htr a SAdn natz. ,mm tksplodtn fetrkraka dtstabz ba or around

It, d3A8t az ba ston distsbd ba wnta. wetvz nmv out Gru be er in

01 dxrekfanz. ,husn biz wetvz hxt jur It, be: pas saniav ba unfan

an tu jur trdrAm and ju hxr ba sAdn saund.
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APPENDIX D

PHONETIC TRANSCRIPT FROM JAPANESE PASSAGE

kotfxum sxzukcno [keno nokont nogeruto, sorego otfxta otcrx kara

Ikutsunwno tersono nanngu sotogowunt muko'te holt'te rkunogo nature

mnsu. ,nonnun tIckusxtsuno sokudode htrogart tsuzukemnsu. suxnmn n1

uknbu xtogrreun nonlgn tar: sugxru tendon: dsjagenx jurcru defa. sono

rtjuun koxftnt jo'tc Iadstto undaga nonnn: jorx ttaktrz eto ten't.

sorerukcro nonodssu. ,softts nonegn kteso'te Itnuuto, tkeno nnzumo

untono Itzukono tatczumnrnt modort, ttogtrcmo pttoto ugokrwm tonsmnsu.

kono tkeno nanlvn cnotogo totsuzen otowo ktkutoktno jasuup sla

moIonre senmsrnr monogoto'te trunodesu. ,honablno bokuhatsuonun unseat

kojtftga nuzuwm nerasugotoku jurno kukan undoft, sopo nakowo arojuru

hakaeto tfrroba'te jukxnnsu. ,kono kuktno nonngn anatano Hanan: todoku

tokt nonnvn konnkunt tsutaerare, sorega ototo Irtc ktkoerunodesu.
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APPENDIX E

TABLES OF THE GROUPED MEAN AND S.D. OF THE DURATION OF

PAUSES IN MSEC BY U.S.A. SPEAKERS AND JAPANESE SPEAKERS

IN ENGLISH. AND JAPANESE SPEAKERS IN JAPANESE.

 

 

 

   
 

 

 

 

U.S.A. apeakers in.English

female male. female and male

mean S.D. mean S.D. mean S.D.

JNP Read. 539.0 126.0 622.4 91.1 580.7 115.3

Spon. 764.3 235.5 907.4 308.1 835.8 276.3

PHP Read. 146.1 69.7 141.0 67.9 143.4 66.8

Spon. 294.3 103.6 413.9 126.8 354.1 128.3

BWP Read. 69.7 28.3 60.3 18.5 64.7 23.4

Spon. 342.7 155.0 327.9 144.6 335.3 146.1

BSP Read. 48.8 33.9 42.1 17.0 42.9 30.9

Spon. 47.4 24.8 39.8 12.3 44.0 20.1

WSp Read. 41.6 21.0 31.3 4.6 36.7 11.4

Spon. 40.1 15.7 36.3 12.3 38.4 13.7

Japanese speakers in English

female male female and male

mean S.D. mean S.D. mean S.D.

JNP Read. 561.9 140.4 730.1 242.3 646.1 211.5

Spon. 682.0 327.2 1035.3 474.8 748.6 346.5

PHP Read. 120.6 31.0 187.2 ' 54.5 153.9 55.0

Spon. 376.1 165.6 579.5 235.6 382.5 156.6

BWP Read. 72.1 26.1 146.6 31.8 109.4 47.6

Spon. 319.4 95.2 419.1 176.3 369.3 147.1

BSP Read. 54.9 27.7 55.3 28.4 55.1 27.3

Spon. 47.4 19.2 52.7 27.1 50.2 23.2

WSP Read. 0.0 0.0 0.0 0.0 0.0 0.0

Spon. 0.0 0.0 0.0 0.0 0.0 0.0   
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APPENDIX E (continued)

 

Japanese speakers in Japanese
 

 

female male female and male

mean S.D. mean S.D. mean S.D.

JNP Read. 647.9 182.1 734.1 189.5 687.6 182.9

Spon. 794.5 426.1 905.1 398.2 849.8 405.4

PHP Read. 223.8 76.8 244.7 94.1 234.3 84.3

Spon. 370.7 170.2 472.6 170.5 421.6 173.8

BWP Read. 96.3 42.7 180.4 89.2 140.8 81.5

- Spon. 331.5 103.0 356.2 109.5 343.9 104.2

BSP Read. 23.9 15.7 52.1 9.9 53.0 12.8

Spon. 4.5 10.8 69.1 25.9 56.8 23.1

WSP Read. 0.0 0.0 0.0 0.0 0.0 0.0

Spon. 0.0 0.0 0.0 0.0 0.0 0.0    
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APPENDIX F

A TABLE OF THE GROUPED MEAN AND S.D. OF THE READING TIME IN

SECONDS FOR A SHORT PASSAGE IN ENGIISH BY U.S.A. SPEAKERS

AND JAPANESE SPEAKERS AND IN JAPANESE BY JAPANESE SPEAKERS.

U.S.A. speakers Japanese speakers Japanese speakers

in English in English in Japanese

male female male female male female

Mean 45.98 50.27 64.29 54.68 60.86 53.47

S.D. 3.14 5.11 7.00 6.09 5.41 4.88
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