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ABSTRACT

THE EFFECT OF ADDED PAUSE TIME

UPON THE COMPREHENSIBILITY

OF COMPRESSED SPEECH

By

Frank. Rocco.

At present, the medium.used most by blind children

as a means of information gathering is braille. Recently

the talking book record and tape recorded materials have

come into use as a supplementary system to braille. The

blind high school student reads braille at a rate of approx-

imately 90 words per minute. Record or tape recorded mat-

erials, when recorded by professional readers, are presented

at an average rate of approximately 175 me. In contrast,

a sighted high school reader has an average silent reading

rate of 251 me. In addition, the sighted reader has the

capability of visual scanning and overviewing, as well as

the ability to quickly and easily reverse course in order

to review or retrace the sequence of events. The printed

page by virtue of its format permits the sighted reader

'visually based organizational cues by use of varied spacing,

‘bold type and center and side headings. It is obvious that

the blind child is at a significant educational disadvantage

'because of the slow rate at which.he must listen or read.

One method of more favorably equating this disparity

.in.rate of information.acquisition.is that of presenting



   

 

 

 



Frank Rocco

recorded material at a word rate in excess of 175 me. It

is possible to raise the me.rate of recorded material amp

ploying speech compression technology to any level desired

without alteration in pitch of the original presentation.

However, comprehensibility of this compressed speech begins

to decline at approximately 275 me. Although this rate

(275 wpm) is slightly higher than the average silent read-

ing rate quoted earlier for sighted readers, the oral method

of presentation does not compensate for the visual advan-

tages listed for sighted readers. It is advantageous there-

fore to attempt to raise the me.rate of compressed speech

to speeds beyond 275 me without loss in comprehension so

that the blind listener might be permitted two "readings"

in the time originally required for one, or one "reading"

for previewing content and a second or third for mastery.

An experiment was conducted to determine if it is

the lack of information processing time in compressed pas-

sages of connected discourse that causes loss in comprehen-

sion at word rates greater than 275 me. It was assumed

that S requires time to make the associations which make

full comprehension possible and that this time is greatly

reduced by the process of compression.

A 1,319 word fictional story was tape recorded and

compressed, using a sampling method with discard intervals

of 20 milliseconds, to word rates of 250, 300, and 350 wpm.
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Frank Rocco

Pause times of l, 2, and 3 seconds duration were added at

30 fixed intervals (common to all tapes) within the story.

This resulted in four tapes at each of the three compression

rates previously listed, one with no pause time added, one

with 1 second pauses.added, etc. In all, 12 tapes were

obtained in this manner.

Three hundred and forty-eight college students were

randomly assigned to the 12 treatment conditions and asked

to complete a 38 item.mulitple—choice examination in order

that comprehension scores might be obtained for each treat-

ment. The test results were submitted to an analysis of

variance to determine if pause addition was beneficial to

comprehension. It was hypothesized that (a) the main effect

for pause time will be statistically significant, greater

comprehension being associated with the presence and the

magnitude of pause time and, (b) the interaction effect of

pause time and compression rate will be statistically sig-

nificant, greater comprehension being associated with longer

pause.times at higher rates of compression.

Results of the analysis of variance showed a signif-

icant main effect for compression. Comprehension scores of

the 250 and 350 wpm rates of compression were found to be

significantly different. The 300 and 350 me rate scores

were also significantly different. This was in keeping with

previous literature on the subject. No significant difference
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Frank;Rocco

was found for either the main effect of pause addition of

the interaction term (compression x pause addition). It

was concluded therefore, that under the conditions of the

present study, there appears to be no beneficial effect for

compression attributable to the addition of pause times of

the frequency and duration used.

An investigation was undertaken to determine if this

unexpected negative finding could in part be attributed to

any of the following variables: complexity of the stimulus

passage, test ceiling, validity of the measure of comprehen—

sion, reliability of the test, appropriateness of the comp

pression rates selected for testing, S's motivation, place-

ment of pauses within the test selection, and sex make-up

of the treatment groups. While these variables may have

had an effect under different conditions there was no inter-

nal evidence indicating that these variables could be held

responsible for the negative findings of this research.
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CHAPTER I

INTRODUCTION AND REVIEW OF THE LITERATURE

Statement 93 the Problem

The blind child has long been at a disadvantage

when compared with his normally sighted counterpart with ,

respect to the acquisition speed of printed material.

Harris (1947) reports the median silent visual reading

rate for sighted high school students at 251 words per

minute (m). For blind high school students the mean

braille reading rate is 90 wpm (Bixler, Foulke, Amster,

Nolan, 1961). Recently two methods have come under exper-

imentation that show some promise of enabling the blind

to cover material at rates comparable to print readers.

One has been the introduction of telegraphic

braille materials by Martin and Alonso (1967). In this

'method the traditional or non-telegraphic presentation of

braille material is reduced to its kernel or significant

elements by eliminating extraneous content (unnecessary

for comprehension) and restructuring the remaining mater-

181 in the manner commonly found in telegrams. This method

18 yet experimental and requires that each passage be '

l
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analysed and rewritten to be effective.

The second method, also still only in the experi-

mental stage, is that of time compression of recorded

speech. This is a listening rather than reading method

and has particular applicability to talking books and

other recordings for the blind.“ Interest in time compres-

sed speech began with a study by Miller and Licklider (1950)

who conducted research on the comprehensibility of pre-

recorded words (not connected discourse). A manual switch-

ing arrangement made the systematic off-on interruption of

the speech signal of each word possible. The investigators

found that word intelligibility did not decrease until 50

percent of the speech signal was discarded.

Garvey (1953) surmised from this research that the

time gap caused by the interruption of the speech signal

could be eliminated thereby providing the same comprehen-

sibility of signal in less time without distortion in pitch.

Re constructed such a tape (of connected discourse) by man-

ually discarding portions of the speech signal and splicing

the remaining tape together. This resulted in time-compres-

sed speech.

Since Garvey's pioneering research electromechanical

equipment has been deve10ped (Fairbanks, Everitt, & Jaeger,

1954) that compresses tapes to any desired number of words
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per minute.

The use of such a process with the blind to shorten

listening time for recorded materials was first recognized

by Foulke, Amster, Nolan, & Bixler (1962). Shortly there-

after, an effort (Orr a Friedman, 1967, 1968; Orr, Friedmsn

a: Williams, 1965) was made to extend the application to ed-

ucation in general and to the broad area of human infome-

tion processing.

The normal oral reading rate of professional read-

ers is approximately 175 m. The work of Foulke, et a1. ,

(1962) has established that in the range from 275 to 325 wpm

significant loss in comprehension of recorded time-compres-

sed speech occurs. Listening rates of approximately 250

wpm would permit comparable rates of information intake be-

tween the sighted reader and the blind listener. Yet, sig-

nificant disadvantages still present themselves. The ad-

vantages of previewing, scanning, overviewing or rapid re-

view do not lend themselves well to touch perception in

braille andare not possible with recorded materials using

present technology. However, if more rapid presentations

of cospressed speech without loss of comprehension were

possible the blind listener might be permitted a second

“reading” or time for note taking, etc., in the same space

of time that one "reading" originally required.

The problem being explored in this research is
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4

whether the decline in comprehensibility for faster rates.

of compressed speech is in part attributable to the dimin-

ished amount of time available to the listener for process—

ing the information he is receiving. According to Foulke

and Stricht (1967b, p. 19)

The perception of speech entails the registration,

encoding and storage of speech information, and

these Operations require time. When the word rate

is too high, words cannot be processed as fast as

they are received with the result that some of the

words and their associated meanings are lost.

It may be useful to conceive of at least two fac-

tors in the comprehension of connected discourse: the in-

telligibility of individual words, and the meaningfulness

of groups of words; that is, of phrases, sentences, and

larger units in a passage. The serious loss in comprehen-

sion at compression rates exceeding approximately 275 wnm

.may be due, not so much to the loss in intelligibility

of individual words, but to the failure of the listener to

.relate the larger semantic units of the material.

It is perhaps of relevance in this connection that

:in the electromechanical devices used for compressing speech,

'the normal pause times between phrases and sentences are

:ilso reduced. In addition, such "semantic processing" time

is further reduced by the time eliminated by the speeding

up of the words. It may be that by the reintroduction of

some of the lost natural "pause" time in the form of
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5

arbitrary pause units, comprehension can be improved at the

higher compression rates. The insertion of pause times of

presumably effective length would undo only a small part of

the gain achieved by time compression.

The resolution of this problem is of practical im-

portance to work with the blind as the disparity in rate

of reading between braille and print readers places the

blind child at an educational disadvantage particularly in

an integrated classroom setting. If in fact, a major portion

of the loss of comprehension reported in studies of rapid

speech is attributable to the limiting of natural pause

time resulting from compression of recorded connected dis-

course, it may be possible to artificially replace pauses

(i.e., add time) at strategic intervals thereby reclaiming

the lost comprehension without significantly increasing the

time required for compressed presentation.

Many areas of inquiry based on this assumption sug-

gest themselves; however, the most basic of these deals with

the establishment of a cause and effect relationship between

;panse addition and the comprehension of rapid speech.
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Review of the Literature1

Spgech Compression Methods

An obvious way to produce rapid speech is to speak

faster (Calearo & Lazzaroni, 1957; Enc & Stoluran, 1960;

Fergen, 1955; Harwood, 1955; Nelson, 1948). This method is

less than satisfactory since it "introduces undesired changes

in vocal inflection and fluctuations in rate, and (has) a

relatively low upper limit ..." (Foulke & Stricht, 1967b,

P0 30)

Another method which requires little in the way of

special equipment is the "speed changing" procedure in which

the playback speed is greater than the original recording

speed. However, a rise in the pitch (frequency) is intro-

duced which is directly prOportional to the increase in

speed. Intelligibility falls off rapidly; for example, at

33% compressionz obtained by speed changing, there is a 40%

1For an exhaustive review of the literature the

reader is directed to Foulke's (1967) invaluable volume on

which the writer relied heavily in the formulation of this

review.

2Studies of compressed speech usually report either

a compression ratio or a word per minute (me) rate. Comp

pression ratio refers to the savings in time of the’original

recording; thus, a 30% ratio would indicate that 30% of the

original recording time was saved. Because the ratio is

dependent not only on compression procedures, but also on

original wpm rate, Foulke (1967b, p. 6) advocates reporting

the final wpm rate rather than a ratio. Miron and Brown

(1968) believe that syllables per minute would be an.even

Inore accurate indication of rate.
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7

loss of intelligibility (Foulke, 1968, p. 6 ). Changing

the rate of speech by the speed changing method has been

the subject of several pieces of research (Barabasz, 1968;

Foulke, 1966a; Garvey, 1953; McLain, 1962).

The sampling technique is probably the most widely

advocated method for producing rapid speech as it is free

from distortion found in the "speed changing method.” The

sampling method reduces the original recording time by re-

moving tiny (20-100 milliseconds) bits of words and/or pauses.

between words. If a computer is used, both the interval re-

moved and the frequency of these removals can be varied

within a single selection, over a wide range, thus insuring

that important components are not sampled out. However, the

computer technique is enormously expensive, involving the

use of both a digital and an analog computer (Scott, 1965).

Feasibility of the sampling method was determined

by Miller and Licklider (1950) when they demonstrated speech

redundancy by removing parts of the speech signal. Their

experiment illustrated that monosyllabic words did not drop

below 90% of intelligibility until 50% of the speech signal

was removed.

Recognizing the significance of this finding, Garvey

(1953) removed the semnts of interrupted speech signal,
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spliced the tape together again and the result was time-

compressed intelligible speech.

An electromechanical device, the Tempo-Regulator

manufactured by Telefonbau und Normalzeit, Frankfurt-am-

Main, Germany, is commonly used in the sampling method.

Although the equipment is quite expensive, it is less ex-

pensive than the process using computers. The device makes

use of recording heads mounted on a cylinder, which rotates

as the tape passes over it. Consequently, the recording

heads make contact with the tape only at preselected inter-

vals and for preselected durations. Once selected, the

sampling frequency and intervals remain constant, resulting

in random deletions. Because the sampling technique does

not change the frequency of the playback speed, there is

no distortion in pitch. Detailed explanation of a similar

device is found in Fairbanks, Everitt, and Jaeger (1954).

One other method, according to Foulke (1968), is

that of "harmonic compression." The speech signal is fed

through a filter, which reduces it to half its original

frequency. The signal can then be played back at twice

its original rate, without a change in pitch and without

any loss of original signal content. The device is appar-

ently under construction, as no studies have been reported

1181113 the technique .
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9

Intelligibility of Time-Compressed Speech

Intelligibility, one method of evaluating time-com-

pressed speech, may be defined as the recognition of short,

discrete passages (usually isolated words). A number of

tests have been devised to test intelligibility, the most

widely used is the "articulation test" (Foulke, 1967, p. 7)

in which the listener is asked to write down the words or

phrases he hears as they are presented.

Other intelligibility measures are more psycholog-

ically oriented. Foulke and Stricht, (1967b, p. 7-8) re-

port two such measures: one, disjunctive reaction time in

which reduced intelligibility resulted in increased reaction

time required on the part of the listener for making correct

identification (Foulke, 1965); and two, threshold intensity

in which the relationship between compression and the min-

imum threshold intensity needed for comprehension is ex-

Plored (Calearo d: Iazzaroni, 1957). More specifically, the

investigators established a minimum intensity required for

Words to be intelligible when recorded at various levels

0f compression. Changes in threshold intensity, " that in-

tensity at which some percent of a list of words (e.g.,

50%) are correctly identified," (Foulke 8c Stricht, 1967b,

p. 7) would indicate an alteration of intelligibility.

A number of studies (Garvey, 1953; Kurtzrock, 1957)

have demonstrated that there is little intelligibility loss
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even at high word rates (when the sampling technique has

been used). Unfortunately, there appears to be little or

no correlation between intelligibility of single words and

comprehension of compressed connected discourse other than

the obvious statement that some minimum intelligibility

level would be required for any comprehension to occur.

To explore the relation between word intelligibility

and comprehension of larger units, Foulke (1966b) deliber-

ately introduced degrees of distortion (by using a combin-

ation of speed changing and sampling techniques), and found

no significant relationships between the amount of distor-

tion introduced and the actual comprehension. In another

study which.explored the distortion of word intelligibility

by speeding the rate of playback presentation, Foulke (1966a)

found no significant differences in comprehension between

material presented by sampling technique and the same mat-

erial presented by the speed changing technique (which is

accomplished by changing the rate of playback speed of a

recording). In both studies, it was found that the only

variable which exerted influence on comprehension was the

wpm.rate.

Comprehension'gg Time-Compressed Speech

The.measurement of comprehension is usually accomP

plished by a short-answer or multiple-choice objective
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11

test. Selection of listening passages and construction of

tests must consider a number of factors such as: reading

and interest levels; contamination (where variations in

previous knowledge account for differences in "comprehen-

sion" scores); validity and reliability. Most standardized

reading tests are unquestionably contaminated or are of

doubtful reliability when used as tests of listening. One

of the often used published tests is the listening sub-test

of the Sequential Tests of Educational Progress (STEP).

Many researchers, however, have develOped their own tests

(Foulke, 1964; Foulke, et al., 1962; McLain, 1962).

figfig,-Perhaps the most widely quoted study in

regard to rate and comprehension is Foulke's (1966b) rate

study using 360 college students. A selection was presented

at 12 rates, in increments of 25 wpm from 125 to 400 me.

The results indicate that the relationship between rate and

comprehension is not a linear one; specifically, comprehen-

sion was reasonably good until 250 me, where it began to

fall off rapidly. At 275 wpm the comprehension loss was

significant. These findings are in accord with other

studies (Bixler, et 81., 1961; Fairbanks, Guttman, & Miran,

1957a) which demonstrate good comprehension up to about

275-300 wpm, at which.point comprehensibility begins to

decline rapidly. The me.rate at which there is no loss
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12

in comprehension varies from S to S aa a function of

variables relating to the listener and to the type

of material used (i.e., literary or scientific).

Listener Variables

_S_e_gc_.--No sex differences in comprehension for com-

pression rates up to 475 m have been found (Foulke &

Stricht, 1967b; Orr, et 81., 1965).

$59 and Educational Experience.-Fergen (1954) and

Wood (1965) have found a positive relationship between

school grade and comprehension of compressed speech. Wood-

cock and Clark (1968) also found a relationship between lis-

tener age and comprehension in elementary school children.

Their data suggest it may not be advantageous to introduce

accelerated speech in elementary grades.

Foulke and Stricht (1967b, p. 15) note that while

high school and college students have been used in compre-

hension studies, the relationships between age and other

variables and comprehension have not been explored. They

further suggest that studies of intelligibility (Calearo

8: Lazzaroni, 1957) with aged Ss lead one to suspect that

comprehension is affected by changes. in the central ner-

vous system which accompany old age.

Intelligence.-Foulke and Stricht (1967b, p. 15-16)

state that there is not sufficient evidence in regard to
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children's 1.0. and listening comprehension to suggest a

relationship. However, studies with adults (Fairbanks,

et al., 1957a, 1957b; Nelson, 1948) have demonstrated a

positive correlation between intelligence and ability to

comprehend time-compressed speech.

Stricht (1968) found a highly significant relation-

ship between mental aptitude (as measured by the Armed

Forces Qualification Test) and the ability to comprehend

compressed speech although he did not find an interaction

between rate and intelligence. That is, aptitude did not

appear to play a greater role in comprehension of compres-

sed speech than it did in comprehension of normal speech.

Visual Status.-Because the blind use their hearing

far'more than do the sighted, one might expect that their

listening comprehension would be superior to that of the

sighted. In addition to this‘“use hypothesis," it might

also be assumed that lack of visual distractions should

serve to increase listening attention and comprehension

(Foulke & Stricht, 1967b, p. 16). Foulke (1964) found evi-

dence that blind Se were superior in listening comprehen-

sion.

However, conflicting evidence has been reported,

both in regard to comprehension of compressed speech

(Bellamy, 1966) and in comprehension of speech presented at

normal rates (Hartlage, 1963). Bellamr, in a study
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utilizing blind and sighted Ss who were exposed to a

passage of compressed material on which they were tested

using a multiple-choice examination, found no difference

in the comprehension abilities of the blind and sighted.

Hartlage's study was similar to Bellamy's except that he

used only uncompressed material. "It was concluded that

with the age, sex and intelligence variables controlled,

no differences in listening comprehension existed between

the blind and sighted groups." (Hartlage, 1963 p. 4)

Present Reading M.—Orr, et al., (1965) tested

the hypothesis that fast readers would be able to compre-

hend time-compressed speech better than slow readers and

found a significant positive correlation between reading

rate and comprehension of compressed speech. Both experi-

ments also determined that training in use of compressed

speech improved reading rate. On the other hand, Nelson

(1948) found no correlation between reading rate and comp

prehension of accelerated speech.

"Coggitive.§3113"‘gg'Ability Patterns.-—Two studies

have attempted to discover individual differences in comp

prehension of compressed speech as a function of 88' char-

acteristic cognitive approaches or abilities. Friedman and

Orr (in Foulke, 1967, p. 73-74) noted that better listeners

tended to hear phrases or sentences rather than individual
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words. A battery of aptitude and information tests showed

a surprising inverse relationship between specific memory

skills and listening ability, "suggesting that excessive

attention to detail is probably antithetical to good lis-

tening in these conditions" (p. 74).

Friedman and Johnson (1968) ran a factor analysis

on a battery of 10 reading and listening tests to discover

which (if any) could be used as predictors of success in

comprehending compressed speech. The @353W _I:J_a_m_e_ M,

which required Ss to infer a class relationship in a set of

objects, showed increasing correlation with comprehension

as wpm increased. The authors concluded that this test

defined an ability important to comprehension of compressed

speech which is the ability to make "rapid comparison of

alternative responses to find one which is most similar to

a stimulus" (p. 213). This ability could account for dif-

ferences between individuals in comprehending compressed

speech.

Stimulus Variables

The first class of stimulus variables has to do

with the technical aspect of producing the auditory signal.

This class would include the method of compression, frequency

and intervals of sampling, and final me.rate-- all of which

have been discussed in previous sections. It would also
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include such considerations as signal/noise ratio. Miron

and Brown (1968) write of the high level of background

noise in comparison with the signal strength in the Fair-

banks device. This is technically referred to as the S/N

(signal/noise) ratio. It should be noted that factors such

as this are seldom.tctally accounted for in studies on comp

pressed speech, and.many studies (especially the early ones)

used recordings which were poor in quality.

A second set of variables deals with the message

itself--its content and readability. In regard to read-

ability, most studies at least consider the relationship

to comprehension with phrases like "the material was judged

suitable for the grade levels tested." Many studies use

either the Flesch (1948) or the Dale-Chall (1948) formulas

for estimating the difficulty of reading passages. However,

Miran and Brown (1968) observed that readability levels can

be measured throughout any message and can be seen to vary.

Hence, a total readability index may not reflect the actual

readability of individual portions of a selection. Another

speculation would be that readability levels of test pas-

sages might best be kept well below Ss' ceiling readhmg

level in order to control for variance attributable to

complexity of the material.

Bixler, et a1., (1961) clearly demonstrated that

the content of a selection affects comprehension, both at
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normal and at accelerated rates. The study compared comp

prehension of a literary selection and a scientific selec-

tion, presented at several wpm rates. Comprehension of

literary material was found to be higher throughout, and

there was a significant interaction with respect to compre-

hension between complexity of material and compression rate.

Improvigg Listenigg Comprehension Through Training

From the preceding discussion, it will be noted

that comprehension declines sharply with only moderate accel-

eration in word rate after attaining about 275 me, and that

informational or explanatory type reading seems to be more

seriously affected than literary material. Several studies

have attempted to reduce this comprehension loss through

training of listening skills. Foulke (1964) tested several

training procedures for increasing comprehension of time-

compressed speech. He compared training using a gradual

increase in rate with training using a constant high rate;

he also tested whether frequent question—and-answer periods

could enhance comprehension. No evidence was found to sup-

port the superiority of one training method over the other

or to support the superiority in comprehension of trained

Ss over naive Ss. In fact, no evidence was found for a

"practice effect" commonly noticed among naive listeners

upon their first exposure to compressed speech. There are,
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however, serious limitations to Foulke's study. He used

very small groups (7-11 members). In addition, he noted

that the selection on which Ss were trained may have been

too short to accomplish its purpose, and he acknowledged

that motivation had not been considered.

In a recent study Friedman and Orr (in Foulke, 1967,

p. 69-75) report results that appear Optimistic with regard

to training. These researchers used college students as

paid Se, and further motivated them through bonuses for in-

creased comprehension scores. This procedure resulted in

significant gains for the experimental group. One group

obtained almost 80% comprehension (based on ccmprehension

at normal rate) of material presented at 425 m.

Results of an unpublished study by Nolan and Morris

(1968) show that the deleterious effects of compression on

comprehension may appear at wpm rates as low as 225 wpm when

control Ss at 175 wpm are highly motivated. Blind Ss were

rewarded with a box of candy for doing well. The findings

of the study indicate that high 3 motivation produces better

comprehension for 175 and 225 wpm rates, having a particular-

1y beneficial effect upon the comprehension of moonpressed

material (175 wpm).

One may conclude then, that training for improving

the comprehensibility of rapid speech is feasible. The

studies just reviewed suggest that simple exposure to accel-

erated speech is not sufficient for improvement however, and
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that.motivaticn:must be considered an important aspect of

the training program.

Retention

Foulke (1966c) apparently believed that retention

of the material in a passage of compressed speech.may vary

as a function of compression rate. Perhaps comprehension

as measured by a test immediately following presentation of

the material may be a better indicator of retention over

long time intervals for some compression rates than for

others. To examine the effect compression had on the reten-

tion of rapid speech Foulke (1966c) compared retention among

four experimental wpm.rates (175, 225, 275, and 325 wpm) at

intervals of 0 days (immediate recall), 7 days and 30 days.

Foulke found that lower retention over time was a function

of lower immediate recall (comprehension) and concluded that

retention of accelerated material is.not a special case.

That is, retention is dependent upon original comprehension

and therefore only indirectly effected over time by compres-

sion rate.

Other studies add support to this conclusion. Bars-

basz (1968) studied retention among college students and

found.nc interaction between word rates and retention.

These studies support the conclusion of McGoech and Irion

(1952) that retention is generally a function of initial
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learning and as such can be fostered by improving the learn-

ing aspects of S's first encounter with the subject matter.

sin-Lari

The sampling method appears best for the comprehen-

sion of pre-recorded speech as no distortion in pitch of

original recording results in playback at faster wpm rates.

COanrehension of compressed speech begins to decline

sharply at approximately 275 Win. This decline is due in

part to both listener and stimulus related variables. Lis-

tener related variables which correlate with comprehension

are: age and educational experience, reading ability, "cog-

nitive listening style“ and intelligence of the listener.

Sex and visual status of the listener are not shown to be

clearly related to comprehension. Stimulus related variables

to be considered in comprehension are: rate of presentation

(compression), method of compression, readability level of

the passage used in compression and type of material used

(i.e., scientific or literary style).

Improvement of comprehension through training of

Ss' listening skills appears feasible. Retention of com-

pressed material would be helped by such training as good

retention over time appears to be a function of good initial

comprehension.
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CHAPTER II

METHODOLOGY

W

The basic aim of this research was to determine

whether the introduction of pauses in compressed connected

discourse would reduce the loss in comprehension that usually

occurs at high compression rates. It was hypothesized that

this would occur. It also seemed reasonable to assume that

long pauses, as opposed to short ones, would be more help-

ful to Ss exposed to high compression rates.than to

those exposed to lower compression rates. Pause times of

O, l, 2, and 3 seconds were used at compression rates of

250, 300, and 350 me. Thus, it was assumed that at the

slower rate of 250 me a 1 second pause would facilitate

comprehension as effectively as a 3 second pause, whereas

at 350 wpm a 3 second pause would be more helpful to a lis-

tener than a 1 second pause.

An analysis of variance (ANOVA) design was utilized.

In.terms of this design the following hypotheses were tested.

21



 

 .fi yr”
Mr. 1

  



22

Hypothesis'I.-The main effect for pause time will

be statistically significant, greater comprehension being

associated with the presence and the magnitude of pause

time.

Hypothesis.;I.-The interaction effect of pause

time and compression rate will be statistically significant,

greater comprehension being associated with longer pause

times at higher rates of compression.

Common sense would suggest, perhaps, that the

greater the pause time, within reasonable limits, the bet-

ter the comprehension. ‘However, exploratory pre-testing

suggested that the length of the pauses would not be a

crucial variable; that comprehension would vary only accord-

ing to the presence or absence of some pause time. In pre-

testing, the 3 second interval seemed to be perceived by

SELas.a_long delay, particularly at high compression.

rates. It seemed plausible to speculate that relatively

long pauses might encourage irrelevant ideaticn which would

represent a distraction from.the task at hand. The ANOVA

design permitted exploration of whether or not these assump-

tions may be tenable.

Desigg

A twoaway fixed effect ANOVA design utilizing comp

pression rates of 250, 300, and 350 wpm and pause time
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additions of O, 1, 2, and 3 seconds were used to test the

hypotheses. Ss were randomly assigned to the 12

treatments represented in Table 1.

TABLE 1

DESIGN OF THE STUDY

 

 

 

 

Compression Pause Times

Rate

0 sec. 1 sec. 2 sec. 3 sec.

250 wpm N829 29 . 29 29

300 wpm 29 29' 29 29

350 wpm 29 29 29 29

 

Total N=3¢8

The compression rates were chosen to span those

rates where, according to past research, comprehension

drape off most rapidly as a function of increased rate.

Selection of these rates would serve to maximize the pos-

sibility of observing an interaction effect.

The selection of pause time intervals of l, 2, and

3 seconds duration was somewhat arbitrary as no evidence

could be found in the literature as to optimal pause length

for listening behavior. Some attempt at reducing the ar-

bitrary nature of this decision was made, however.
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Preliminary exploratory testing showed that pauses greater

than 3 seconds in duration, when added to recorded material

compressed at a rate of 350 wpm were perceived as being too

long a delay in material presentation. Pause intervals of

less than 1 second duration, on the other hand, were diffi-

cult to perceive at the slowest rate used (250 wpm).

Subjects

Three hundred and fortybeight students enrolled in

Education 200, The Individual and the School, spring quar-

ter, 1969, at Michigan State University were used as Ss.

Ss were drawn from.14 discussion sections of the course

and were given credit toward their final grade for partic-

ipation. Participation was somewhat voluntary in that Ss,

could choose from.a number of alternatives (i.e., one page

book or article critique, 10 minute class presentation,

<etc.) all yielding the same point-credit value toward the

final grade.

The decision to use sighted rather than blind

Ss was based.upon several considerations. First, the

evidence found in the literature (Bellamy, 1966; Foulke,

1964; Hartlage, 1963) does not clearly establish a listen-

ing superiority for either group. Secondly, a hypothesis

concerned with the nature of listening with respect to

°0mpressed speech was being investigated. Results of a
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study of this type while having application to work with

the blind are not specific to blindness. The third consid-

eration was one of the availability of Se. Three hundred

and forty-eight Ss were required to complete the study.

The problems concerned with locating, transporting and test-

ing of blind Ss in this large. a. number were considered

too great a burden upon the time and funds available for

completion of this research.

Ss were randomly assigned to treatments in order

of their arrival at the testing site. Some attempt was

made however to balance the number of male and female Ss

assigned to each treatment. This was thought desirable as

the number of males and females volunteering to be Ss.

for the study (141 males and 207 females) was somewhat

disproportionate. Although no listening differences among

sexes were reported in the previous chapter it was thought

that the nature of the test passage used (i.e., action

oriented story about warring tribes) might hold more appeal

for boys than for girls.‘ It seemed prudent therefore, to

have an equal or near equal representation of males within

each treatment group. For a detailed explanation of how

this was accomplished, consult the Procedure section of

this chapter.

Group characteristics of 33 by treatment condi-

tion are summarized in Table 2. For a listing of individual

38 by treatment condition see Appendix A.
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TABLE 2

SEX; MEAN AGE AND GRADE OF PARTICIPATING

SUBJECTS BI TREATMENT

 

 

  

    

Treatment Sex

~ I Age" X Grade"

wpm JPause ‘ M F

250; O 20 3 10 19

250 1 20 3 13 16

250 2 2O 3 13 16

250 3 21 3 13 16

300 0 20 2 6 23

300 l 20 3 12 17

300 2 20 3, 13 16

300 3 20 3 12 17

350 0 2O 3 13 16

350 1 20 3 13 16

350 2 20 3. 13 16

3.50 3 20 3 IO 19

‘.All means rounded to nearest year.

1”3 signifies college junior, 2 signifies college

sophomore.

Materials

A fictional story about warring tribes in Africa

was adapted with permission of the authors (nurtin &
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Alonso, 1967) to serve as the test selection. The passage

contained 1,319 words and had a readability level as mea-

sured by the Dale-Chall Readability Formula (1948) of from

7th to 8th grade (Martin & Alonso, 1967). Some modifica-

tion of the story was required as several of the important

names used in the original version were considered to be

inappropriate as names of African localities, the specified

setting of the story. (i.e., King Lester of Yam was mod-

ified to King Matumba of Rozique and King Koko of Mambo

was modified to King Koko of Kuwari.) The story remained

essentially the same however, with respect to sequence of

events, outcomes, etc. The complete text is found in

Appendix B.

Using services provided by the Center for Rate Con-

trolled Recordings in Louisville, Kentucky, the story was

recorded on tape at 7 1/2 ips by a female professional

reader at a rate of 156 m. The story was then compres-

sed employing the sampling method on The Tempo Regulator

utilizing a discard interval of 20 milliseconds to rates

of 250, 300, and 350 wpm respectively. Directions for

testing were also recorded on each tape by the same pro-

fessional reader at a rate of 156 m. Directions were

given first at this rate. In order to permit Ss to ex-

perience rapid speech prior to the actual test passage, the

directions were repeated at the same compression rate
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assigned to the story. (i.e., If the test passage was to

be compressed at the 300 wpm rate, the directions were

repeated at the 300 wpm rate.) It was hoped that this ex-

posure to compressed material previously heard at the rate

of 156 wpm would have a positive motivating effect upon 85

as they would in all likelihood find it highly comprehensible,

thereby establishing the set that the remaining materials

would be easily understood. Directions for testing are

presented in Appendix B.

Pause times. of l, 2, and 3 seconds' duration were

added at previously determined fixed intervals (common to

all tapes) within the story by a manual out and splice pro-

cedure. This process required a tape recorder that had

been modified to permit the tape to remain engaged to the

playback head when the recorder was in the stop mode. The

playback head cover was removed to permit exposure of the

tape path and playback head. This was necessary since

finding the exact point at which pause time was to be added

required a manual movement of the tape back and forth over

the playback head until no sound was audible. At that

precise point the tape was apprcpriately marked using a

grease pencil, removed from the machine, cut, and the ap-

propriate amount of clean tape was then added by splicing

(7 1/2 inches of clean tape constitutes one second in time

at the recording speed of 7 1/2 ips). Once returned to the
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machine the splice was tested for accuracy of placement.

Thirty cuts were made for each of the nine tapes assigned

to the processing time treatments (See Table l). ‘

As no guidelines could be found in the literature

governing pause time interval placement, a formula for

placement of pauses had to be devised. Too frequent a

placement of pauses might render them useless in integrat-

ing several different ideas that are best heard uninter-

rupted. On the other hand, a long interval between pauses

might span many different ideas making integration of them

difficult. By an inspection of the test story to observe

the rapidity of the introduction of new ideas, it was fin-

ally decided that 30 pauses would represent a reasonable

number. This meant that there would be approximately 44

words between each pause.

The actual location of a pause was determined by

use of the following rules. If the 4A- wcrd unit terminated

in the middle or first half of a sentence, (determined by

total word count of the sentence in question) the pause

time was placed at the end of the preceeding sentence. If

the count terminated in the second half of the sentence the

pause was added to the end of that sentence. Thirty pause

points were thus located.

Pauses were placed between sentences in part to

facilitate their placement since pause boundaries between
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words are extremely difficult to locate using the manual

method described earlier, and in part, because the end of

a sentence would appear to be a logical place to provide

extra time for information processing. Pause time place-

ment points are presented in.Appendix B.

The final taped materials consisted of 12 tapes,

each tape containing the uncompressed directions for test-

ing, immediately followed by the same directions compressed

to the me.rate assigned to that treatment condition, fol-

lowed, after a 30 second pause, by the compressed test

selection containing no pauses or 30 pauses varying in

length according to the treatment condition (Refer to

Table l). Pause time was not added to the compressed direc-

tions for any of the 12 treatment conditions.

The total time required to present the instructions

and test selections is recorded in Table 3.

The 38 item, four-alternative multiple-choice test

was used to derive a comprehension score for each S. The

comprehension score was determined as being the total num-

ber of correct answers each S obtained on the test. The

test was based on the important events, setting and maple

in the story and was designed by its authors (Martin &

Alonso, 1967) to be an index of the comprehension and re-

tention of factual type material.
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TABLE3

 

 

 

 

    

Treatment Time Required *

Compression,Pause Time [Uncompressed Compressed Test

Rate Interval Directions Directions Selection

in Seconds.

250 wpm O l m 21 s- 34 s 5 m. 13 s

250 wpm 1 l m. 21 s 34 s 5 m. 43 s

250 wpm 1 2 1 m. 21 s 34 s 6 m. 13 s

250 wpm 3 1 m. 21 s 34 s 6 m 43 s

300 wpm 0 l m. 21 s 29 s; 4 m. 25 s

300 wpm l 1 m. 21 s r 29 s 4 m. 55 s

300 wpm 2 1 m. 21 s 29 s 5 m. 25 s

300 wpm 3 1 m. 21 s 29 s 5 m. 55 s

350mm 0 1m 21s 243 3111433

.350 wpm l 1 m. 21 s 24 s 4 m. 13 s

350 me 2 1 m. 21 s 24 s 4 m. 43 a

350 wpm 3 1 m. 21 s 24 s 5 m. 13 s

 

*Times are rounded out to nearest second.
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To determine if high comprehension scores could be

obtained on the basis of chance alone, E protested the test

instrument on five Ss instructing them to try answering the

questions without benefit of having heard or read the test

passage. Scores obtained in this manner ranged from 17 to

23 points. It appeared that, to a limited degree, So were

able to reconstruct some of the story utilizing information

unwittingly supplied by the test items. A major clue seem-

ed to be provided by the order of the items which parall-

eled the order of events in the story. To remedy this

situation the following changes were made. First, the

alternatives to many of the questions were rewritten in

such a manner as to suggest several possible story lines,

thus making detection of the true story line more difficult.

Second, the test items in the final printed test booklets

were ordered according to a table of random numbers. This

randomization further confused the story line.

Five new pretest Ss were then given the revised

test without benefit of having heard or read the story.

Their scores ranged from a low of 10 points to a high of

14 points, an appreciable reduction from the earlier pre-

test results. The comprehension scores of five additional

Sa; pretesting the instrument after having read. the

test selection ranged from 32 to 35 points. The selection

was read rather than listened to since the finished com-

pressed materials were not available from the Center for
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JRate Controlled Recordings until four days prior to the

beginning of the experiment. All but four of the pretest

Se were test-wise graduate teaching assistants in educa-

tional psychology. These protesting results suggest that

the final form.of the test was a valid measure of 33'

knowledge of those elements in the contents of the passage

that had been selected for inclusion in the test. The

test instrument is presented in.Appendix C.

The reliabilities of the test for each treatment

‘were determined using the Kuder Richardson formula 20.

These reliabilities are reported in Table 4. The adequacies

of these reliabilities are discussed in Chapter III.

TABLE 4

CGIPREEENSION TEST RELIABILITY;DATA

E! TREATMENT CONDITIONS

 

 

 

PausgnTime Compression Rate

Seconds

250 wpm 300 wpm 350 wpm.

O .65 .49 .75

l .74 .61 .78

2 .83 .81 .81

3 .37 .70 .74  
Across Treatment Reliability .75

 

*xuder Richardson Formula 20
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Procedure

The Wells Hall Language Laboratory at Michigan

State University which seats a maximum of 236 persons in

individual booths was used as the testing site.

A short example of compressed speech was used by

E in classes from which the sample was drawn to motivate

potential Ss to participate in the study. Ss who volun-

teered were required to sign up for one of five testing

dates which were chosen primarily on the basis of the

availability of the language laboratory. The dates chosen

were Thursday, April 24, at 4:10 P.M., Friday, April 25,

at 8:00 A.M., 3:00 P.M., and 4:10 P.M., and Monday, April

28, at 12:40 P.M. In order to control for time factor

variables with respect to different testing dates and times,

all 12 treatments of the study were administered simultan-

eously at each testing date, Ss being assigned randomly to

treatment conditions in order of their arrival at the test

site.

This control was made possible by playing the 12

treatment tapes on 12 master machines which were programmed

to play through a maximum of 19 booths each. A master

chart of tape-booth combinations permitted the ordering

of test booklets by treatment and booth numbers in consec-

utive sets of treatments one through 12 to insure that each

treatment received the same or nearly the same number of
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83 for that test period. (i.e., First arriving S to treat-

ment one,.next to treatment two, etc., through 12, then

repeat.)

It was reasoned that testing in the morning might

be a different situation than testing in the afternoon with

respect to Ss' alertness, motivation, etc. The day of test-

ing might also influence listening ability. It was there-

fore necessary to control for the variable effect of test-

ing time upon listening ability by having each test period

equally represented across all treatment conditions.

Because some Ss "dropped out" of the experiment or

rescheduled their testing date to better suit their needs,

the total number of Se being tested at any one time was

not always a.multiple of 12. This.meant that some treat-

ments contained one S more than others. The extra S was

removed by randomly selecting out one S from.that treat-

ment. The process was not totally random however, as only

females were chosen at random. This modification was nec-

essary because the already disproportionate male-female

ratio (See Table 2) would have been further increased had

males been randomly removed from treatments containing

'umequal numbers of Se at any given test date. Table 5

contains the breakdown of Se by test dates.

As 33 arrived at the laboratory they were given
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TABIE 5

SAMPLE DISTRIBUTION BY TESTING DATES“

 

 

 

 

       

Treatment Thurs. Fri. .Mon» Total

Ap. 24 Ap. 25 Ap. 28

wpm Pause 4:10 PM 8:00 AM 3:00 PM 4:10 PM 12:40 PM

Time

250 0 13 3 3 5 5 29

250 1 13 3 3 5 5 29

250 2 l3 3 3 5 5 29

250 3 l3 3 3 5 5 29

300 0 13 3 3 5 5 29

300 1 l3 3 3 5 5 29

300 2 l3 3 3 5 5 29

300 3 l3 3 3 5 5 29

350 0 l3 3 3 5 5 29

350 1 l3 3 3 5 5 29

350 2 l3 3 3 5 5 29

350 3 13 3 3 5 5 ' 29

Totals 156 36 36 so so ' 348

*

*Unequal cells were randomly reduced to equal

numbers shown above.
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a test booklet which had a booth number assignment and

corresponding number recorded on the front cover. An answer

sheet which had been previously coded to match the test

booklet boothptreatment numbers was placed in the test

booklet with one edge protruding from the cover. A scoring

pencil was also provided. Ss were directed to proceed to

the proper booth and complete the information.called for

on the cover of the booklet. They were further instructed

not to open the booklet until directed to do so. Proctors

were stationed throughout the laboratory to insure correct

seating and following of directions. After having been

seated on the basis of the chance order of their arrival

Ss were next informed via the public address system.to slip

out the answer sheet from the test booklet by pulling on

the exposed corner and complete the information requested.

Ss.were next requested to compare the coding on the answer

sheet with that of the test booklet and report any discrep-

ancies. They were next requested to compare the booth nump

ber assignment on the test booklet with that of the booth

number in which they were seated and report any discrepenp

cies. Finally, Ss were familiarized with the Operation of

the volume adjustment knob in each booth and cautioned not

to touch any other equipment as each booth had been pre-

viously cued for the test. Ss were requested to put on
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their earphones and adjust the volume rate while E counted.

Any problems were registered by a raised hand and immedi-

ately remedied.

At this point all 12 master machines were placed in

Operation and Se heard the instructions at normal and com-

pressed speeds. The 30 second pause between the directions

and the test selection permitted a time boundary in which

to step the machines as the three compression rates required

slightly different amounts of time for completion. E asked

for any equipment problems to be made known. There were

none. Ss. were informed that they would be completing the

listening selection at different intervals and therefore

need not be concerned if others had finished before they

had. The test selection was then played. At the completion

of the selection, Sa were informed by recorded message to

begin the test. The last item in the test booklet was fol-

lowed by this printed instruction, "Please place your answer

sheet in your test booklet and return it to the proctor.

This will be your record of attendance. THANK YOU FOR YOUR

COOPERATION." The proctors checked to see that all test

items and all information requested were completed. Ss were

then free to leave. In all cases the total time was less

than 50 minutes.



CHAPTER III

‘ FINDINGS AND DISCUSSION

Findiggg Regarding the Major Hypotheses

It was hypothesized (a) that the addition of pause

time to a passage of compressed speech would result in im-

proved comprehension scores, and (b) that comprehension

scores would be a joint function of compression rate and

length of pause time, the higher the compression rate the

longer the pause time required for maximal comprehension.

In the analysis of variance design utilized, the

first hypothesis was tested by the main effect for pause

time, the second by the interaction of pause time and com-

pression rate. In Table 6 are presented the means and

standard deviations for the 12 treatment conditions. It is

apparent from inspection of the means that, within each

me compression rate, the effect of added pause time is

negligible. While the trend of the means for the compres-

sion rate of 300 me is in the predicted direction, the

Opposite is true for the 350 me rate. If the trends are

accepted as depicting the true state of affairs, it could

be concluded that at the highest compression rate pauses

39
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have, not an enhancing, but a deleterious effect on perfor-

mance 0

TABLE 6

IEANS AND STANDARD DEVIATIONS FOR COMPREHENSION

SCORES BY TREATMENT CONDITIONS

 

 

Pause Time

 

Compres-

sion

Rate

0 seconds 1 second 2 seconds 3 seconds

 

Mean S.D. Mean S.D. Mean S.D. Mean S.D.

 

250 “Pm

300 wpm

350 wpm  

32.41

29.03

29.83

3.34

3.26

4.49  

30.31

31.28

27.90  

4.35

3.35

4.95 

31.28

30.03

27.83  

5.01

5.05

5.43  

32.79

32.03

28.86

2.44

3.66

4.61 
 

However, the results of the analysis of variance

presented in Table 7 indicate that these relationships are

not significant. The F ratios for both the main effect of

pause time and the interaction term (compression rate x.

pause time) are not statistically significant. Thus,

neither of the hypotheses is supported; under the conditions

of this experiment the addition of pauses failed to sig-

nificantly improve comprehension of compressed materials.

In the remainder of this chapter various explana-

tions for these negative findings will be explored.
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TABDE 7

ANALKSIS OF VARIANCE OP COHPREHENSION TEST SCORES

 

 

 

 

 

Source SS df. MS F

Compression Rate (0) 570.764 2 285.3822 15.7688*

Pause Time T (P) 126.023 3 42.0077 2.3211

Interaction PxC 215.236 6 35.8726 1.9821

Within (error) 6080.897 336 18.0979

Total 6992.920 347 ' 20.1525

*P<.01

Discussion

Relationshi to Previous Studies Relating Compression

Rate‘tg Comprafiension.

One check on the adequacy of the experimental pro-

cedures used in this study is to compare the findings on

loss ofcomprehension as a function of increasing compres—

sion rate with the findings of previous research.

The research findings reviewed in Chapter I (Bixler,

et al., 1961; Fairbanks, et al., 1957a; Foulke, 1966b;

Foulke, et al., 1962) indicate that when one systematically

increases the wpm rate of recorded material from.the aver-

age oral reading base rate of 175 me, the first significant
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loss of comprehension is found to occur at approximately

275 wpm.3 25‘wym. .A range rather than an exact wpm.rate

is stated since the exact compression rate at which the

loss occurs is dependent upon the type of material used

(i.e., scientific or literary style), Ss.with whom.it is

used (i.e., elementary school, senior high, etc.), and the

particular research quoted.

This issue is of particular relevance because

neither the passage used nor, consequently, the test emp

ployed in this study had been used in compressed speech

research. If, in this study, the usual decrement in comp

prehension.with increasing compresssion rate did not appear

some doubt would be cast on the adequacy of the experimenp

tal conditions.

A test for the significance of the effect of come

pression rate on comprehension is provided by the analysis

of variance data. In Table 7 it is apparent that this

relationship is significant. The F ratio for the main

effect of compression is significant at the .01 level.

Thus, this study replicates previous findings indicating

that comprehension is significantly reduced at wpm rates in

the range from 250 to 350.

The significant main effect for compression was

subjected to Tukey's Test for individual comparisons to

determine which of the compression rates (250, 300, and
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350 wpm) were significantly different. The results Of this

test displayed in Table 8 show that the comprehension scores

derived from.the 250 and 350 wpm rates were significantly

different from.0ne another as were the scores derived from

the 300 and 350 wpm rates. In each case the difference

favored greater comprehension of the material at the slower

 

 

 

rate.

TABLE 8

TUKEY'S METHOD FOR MULTIPLE COMPARISONS PAIR

WISE oonmsrrs BETWEEN Row ms *

250 "Pm 300 me 350 wpm

250 wpm 1.1 3.1"

300 wpm 2.0“

350 wpm .__.

*For compression rates Of 250, 300, and 350 wpm

comparisons of means Of 31.7, 30.6, and 28.6, respectively.

"P405

While it has been demonstrated that there was a

significant loss in comprehension at higher compression

rates, it is also apparent from.inspection Of mean compre-

hension scores in Table 6, that these differences were not
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large. For the usual condition in compressed speech re-

search, without pauses (the first mean column in Table 6),

the mean differences between scores at the lowest and high-

est rates is only 2.58 items on the test. It is apparent

that this small difference reduces, although certainly

does not eliminate, the possibility of interaction effects

appearing between compression rate and pause time. Perhaps

adding higher compression rates,to the experimental design

to produce more dramatic losses under the standard nO-pause

condition would permit pause time to become a significant

variable. This question will be reconsidered in the dis-

cussions Of other factors in following sections.

Test Ceily

Another plausible explanation for the failure Of

pause time to improve comprehension would be that the test

ceiling was too low. Were the comprehension scores of the

nonppause aided treatments at high compression rates Of such

magnitude that it would be difficult to get significant im-

provement by using pauses? It can be seen in Table 9 that

the distributions of scores are not truncated by the test

ceiling; That is, almost all Se in all Of the groups

could have secured higher scores. There was the possibility

that the mean scores could have improved if pauses had
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TABLE 9

COIPREHENSION TEST SCORE FREQUENCY DISTRIBUTION
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aided comprehension. Thus, this aspect Of the test instrup

ment's function cannot be held responsible for the negative

findings.

Complexity'gf‘thg Stimulus Passage

Reference has already been made to the fact that

the test instrument and the test story produced the same

compressionpcomprehension loss relationship as that gener-

ally found throughout the literature. This would suggest

perhaps that the test materials were as appropriate or as

inappropriate a measure Of comprehensibility as materials

and test instruments generally in use for this purpose.

However, it might have been advantageous to use technical,

scientific material instead Of fictional material as the

test base in order to decrease the number Of high compre-

hension scores found in the 350 wpm rate, nO-pause group.

Perhaps with such technical material the value of pauses

with respect to comprehension would increase since full

comprehension Of such material might require a greater

amount Of, or more complex, associative activity than that

required by story material.

Complexity of material is certainly a variable

influencing comprehension of compressed speech (Bixler,

et al., 1961). But, if one wishes to explore the relations

ship of pause addition to compression rate with.respect to
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comprehension the complexity of recorded material used must_

be such that if heard it can be understood. It was this,

rationale that led to the use of a fictional passage of

sufficiently low complexity (7th to 8th grade reading level)

as to be easily understood by college Ss as long as the

material was clearly heard.

Thus, while it seemed appropriate to use fictional

material for this study, this fact may be of relevance for

interpretation of the results. It may well be that pauses

would prove highly useful in material requiring more complex

information processing activity.

Validity‘gg the.Measure g; Comprehension

The test instrument used to measure comprehension

should, also, accurately measure S's comprehension under

normal conditions. That is, if S has heard and understood

the story.he should be able to correctly identify the ap-

propriate answers to questions based on that story. In-

ability to answer questions correctly should be, in the

:main, a function of the rate of compression. Retention

plays a role in S's ability to correctly identify answers

to questions but this role is a minimal one since only

short-term.memory is required and the nature of a multiple-

choice examination is such that it can aid in the recall
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of material under immediate recall conditions.

As was mentioned in Chapter II, to determine if

high scores could be gotten on the basis of chance alone,

E protested the final test instrument with five Ss instruct-

ing them.to try answering the questions without benefit of

having heard or read the test passage. The scores derived

in this manner ranged from 10 to 14 points. The maximum

score obtainable is 38 points. The comprehension scores

of five additional Ss pretesting the instrument with bene-

fit of having read the test selection ranged from 32 to

35 points. (See Chapter II for details of how determina-

tion of final test form was made.)

These data seem to support the notion that under

conditions of no compression (i.e., average oral reading

rate of approximately 175 wpm) the probability of Se.

answering all or nearly all of the test items correctly is

excellent. Thus it seems reasonable to assume that the

test was a reasonably valid measure of comprehension and

does not bear responsibility for the negative findings.

3132 Reliability 2; the 29.52.33

It is appropriate at this point to discuss the

significance of the modest reliability (.75 for the total

sample as measured by the Kuder-Richardson Formula 20)
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reported for the test scores.

It will be noted in Table 4 that the majority of

the reliability coefficients were close to this figure.

Several were quite low: for example, the 250 wpm, 3 second

pause treatment condition had the lowest reliability (.37).

It is generally accepted that for comparison of experimental

group means, reliabilities of the order of .75 are satisfac-

tory. The few low reliabilities are not satisfactory, and

their existence suggests the presence of random.error in

these scores. Low reliabilities in these few groups work

against the finding of statistically significant differences

between.groups.

However, it is doubtful if the test reliability

can be held accountable for the negative findings, because

of the generally satisfactory reliabilities; the failure

of the majority of treatment conditions with adequate re-

liabilities to generate statistically significantdiffer-

ences relating to pause time variations and the pause time

compression rate interaction; and, finally, because of the

fact that the test reliability was sufficient to produce,

as predicted, the significant compression rate result.

The Approgriatenesswgf the Compression Rates;

As explained in Chapter II, the compression rates

selected were chosen because previous research suggested
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that in the range from 250 to 350, comprehension drape

sharply. Rates of 375 and 400 were rejected because in

listening to other material at these rates, E felt that

intelligibility was so severly reduced, that the motivation

of the experimental Ss- might be seriously disturbed. How-

ever, E was not able to listen to the experimental passage

at 400 wpm leaving open the possibility that, because of

superior recording equipment, or reader clarity, this

passage might have been more intelligible at higher speeds.

The smallness of the loss in comprehension for the 350 wpm,

no -pause treatment was disappointing. However, there is

some internal evidence suggesting that extending the range

to 400 wpm would not have changed the general nature of the

finding. It is apparent in the distributions of 350 wpm

in Table 9 that, at this highest compression rate, the

introduction of pauses had little beneficial effect. What

trend there was in comprehension scores would suggest , in-

stead, that in some way the pauses became a negative factor

as compression rate increased. While these trends cannot

be regarded as significant, it is at least apparent that

there is no trend suggesting that pause times are increas-

ingly helpful as compression rates increase, and, hence no

reason to believe that adding a 400 wpm rate would have

Strengthened the study.
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£9}; 9; Subject Motivation

Another question worthy of some consideration deals.

with the role played by motivation in the comprehension of

rapid speech. Was it possible that a lack of motivation on

the part of Se assigned to the pause-added treatments was

responsible for the lack of significantly better comprehen-

sion score gains attributable to pause addition?

Results of an unpublished study by Nolan and Morris

(1968) show that the deleterious effects of compression on

comprehension may appear at wpm rates as low as 225 when

control Ss at 175 Ipm are highly motivated. Failure in past

research to find differences in comprehension between normal

speaking rates and a rate of 225 wpm is explained by Nolan

and Morris as due to needlessly low scores for both groups,

the effect of which would be to decrease differences between

groups. Conversely, they argue that high motivation should

increase the differences between groups exposed to different

compression rates.

If this effect applies also to the higher compres-

sion rates used in this study, then it could be argued that

Optimum motivation should have created the best conditions

ifor demonstrating differences between the sub-groups used

in this study.

Research by Friedman and Orr (in Foulke, 1967, p. 69-

75 .) reviewed earlier in this text, also reported a significant
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gain in comprehension attributable to high S motivation.

This fact may account for the relatively small losses in

comprehension at the higher compression rates in this study,

a factor which, as suggested earlier might work against the

appearance of significant group differences. This would

be a plausible explanation if, in fact, motivation was high

for Se used.

It was the Opinion of this investigator and his co-

workers that Ss manifested evidence of high motivation prior,

during and after testing. Several weeks previous to test-

ing, a short example of compressed speech had been used in

classes from.which the sample was drawn.to motivate poten-

tial 38 toward participation in the study. All the classes

(14) appeared very interested in the project as evidenced

by the manner of questions asked which were directed at ex—

ploring the methods and uses of compression. Ss' behavior

immediately prior to testing was characterized by extreme

inquisitiveness and general insistence on being informed

of group and individual results after completion of the ex-

periment.

Attention to directions during testing was extremely

conscientious as evidenced by every S's completion of all

test items. Indeed, Ss were so interested in their test

results that many requested feedback on particular answers

as they were returning their completed test booklets. It
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was observed that a good many requests for immediate feed-

back centered upon one particular item dealing with the

number of humans and animals that changed possession as a

result of a battle between tribes spoken of in the fiction-

al narration. It was discovered that none of the four alter-

natives assigned to the item was cwpletely accurate. The

item was subsequently removed from consideration during the

scoring Operation.

For several weeks after the experiment the graduate

assistant instructors in charge of portions of the sample

frequently inquired as to when results would be known as

many of their students who served as Ss had requested their

performance scores.

It would appear from this evidence that a condition

of high motivation on the part of Se existed during the

testing phase of the experiment. One can conclude that the

benefits for comprehension attributed to motivation by

Nolan in all probability had a positive influence upon the

measures of comprehension obtained in this research and

that pause-added treatments were not excepted from this

benefit.

Thus, the factor of high S motivation may have, by

minimizing the magnitude of differences in comprehension

for different compression rates, reduced the chance of

demonstrating the value of adding pause times.
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magnum

Another factor to be considered in the discussion

of why the addition of pauses to compressed speech did not

result in a significant gain in comprehension scores is the

training for listening factor.

In the study by Nolan and Horris (1968) reference

was made to the fact that training in the art of listening

to compressed speech.has not been given enough consideration

in studies aimed at determining or improving the comprehenp

sibility of rapid speech. The question then is, was the

fact that Ss were not exposed to training in listening techp

niques responsible for the negative results of this research?

In considering this question, two things must be

kept in mind. One is that the absence of training for lie-

tening was standard across all groups used in the research.

The possibility that some Ss may have been trained in lis-

tening techniques prior to participation in the research, at

best a highly improbable possibility, was controlled for by

random.assignment of Se to treatments. The exposure to comp

pressed speech which all Ss experienced in the form of re-

peated directions prior to the presentation of the test

selection (See Chapter II) cannot be construed as training

(Foulke, 1964). A second consideration to be kept in mind

is that the benefits of training and the methods best emp

played in training for better listening are at this time

inconclusive (Foulke, 1964; Friedman.& Orr in Foulke, 1967,
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p. 69-75).

Training of a sort not previously investigated

might have been helpful, however. That is, it might have

been beneficial to train 88 in the productive use (with

respect to comprehension) of the time breaks created by the

addition of pauses. to compressed material. This training

might have insured some uniformity in the use made of pauses

by 83.

_T_hg 11393 and Placement of Pauses

It becomes appropriate at this point to discuss

the intended use of pause time as conceived by E and to

speculate as to the uses made of such time by Be. Addition

of pause time was intended by E to be a period during which

Ss' cognitive processes would be permitted time to make mean-

ingful, by whatever process the mind requires, the infome-

tion heard at a faster than normal rate.

The uses made of pause time by Ss. may have been

entirely different, however. Rather than having been util-

ized for information processing, the pause time may have

been a period which permitted anxiety about the testing

situation to develop or as a period during which irrelevant

ideation could have intruded. Indeed, as no specific task

was formally required of Se by E during pause time an in-

finite range of possible uses may have been made of such
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time by 38.

It is conceivable, therefore, that some type of

training or instruction in the use of pause time may have

resulted in better gains in comprehension scores for the

pause added treatments of this research.

A question which appears to be an adjunct to this.

discussion of pauses and their use is whether the placement.

'of pauses within the compressed material was a factor con-

tributing to the negative results of the research.

A post hoc investigation of the placement of pauses

within the story was made by the writer to determine if

proximity of pauses to information required by a particu-

lar test item had any effect upon the frequency of correct

or incorrect responses recorded for that item.across pause-

time treatment conditions thereby increasing or decreasing

comprehension scores. This investigation had to be aban-

doned when it became apparent that isolation of specific

content required to answer a particular test item could

not always be made, since events transpiring early in the

story were necessary, in some cases, to the understanding

and recall of subsequent events. A categorization of pause

placement (e.g., immediate pause, near pause, etc.) for

purposes of examining the effect of pauses upon frequency

of correct item response seemed impossible.
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Research by Friedman and Orr, (in Foulke, 1967,

p. 73-74) which indicates that better listeners tend to

hear phrases or sentences rather than words, gives rise to

an interesting speculation with regard to the number of

pauses used in this research. It is conceivable that the

number of pauses used (30 pauses in a 1,319 word passage)

might have fostered interruption of the comprehension of

larger units of information and directed the listener's

attention to specific phrases and words that were in immed-

iate proximity to the pauses. This interruption.might have

been greatest at the fastest compression rate tested (350

me) as the pause time additions of l, 2, and 3 seconds

would psychologically appear as longer periods of time at

this speed encouraging greater interruption of developing

thoughts.

The Sex Makedup g: the Sub—groups

As discussed in Chapter II, some attempt was made

to keep the groups roughly even in sex. An analysis of

mean scores for each treatment by sex was made by'E to

determine if any trend could be identified relating mean

scores to sex. No such trend was found to occur. This

is consistent with the literature on this subject reviewed

in Chapter I.
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The 300 wpm, O pause treatment was the only sub-

group with a highly disproportionate number of males to

females (see Table 2). The mean.number of correct answers

for males across all treatments was 30.78 as compared with

29.64 for females. This being the case, the inclusion of

a greater number of females in this no-pause treatment

should have helped lower the mean score making pauses.

more helpful to comprehension. Instead of minimizing the

effect of pause addition across the 300 wpm treatments, the

number of females in the group served to maximize this

effect making a significant main effect for pause addition

more likely. Therefore, sex differences cannot be held

responsible for the negative findings of this research.



CHAPTER IV

SUMMARY AND CONCLUSIONS

Lug-£1

At present, the medium used most by blind children

as a means of information gathering is braille. Recently

the talking book record and tape recorded materials have

come into use as a supplementary system to braille. The

blind high school student reads braille at a rate of approx-

imately 90 words per minute. Record or tape recorded mat-

erials, when recorded by professional readers, are presented

at an average rate of approximately 175 me. In contrast,

a sighted high school reader has an average silent reading

rate of 251 wpm. In addition, the sighted reader has the

capability of visual scanning and overviewing, as well as

the ability to quickly and easily reverse course in order

to.review or retrace the sequence of events. The printed

page by virtue of its format permits the sighted reader

visually based organizational cues by use of varied spacing,

bold type and center and side headings. It is obvious that

the blind child is at a significant educational disadvanp

tage because of the slow rate at which he must listen or

59
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read.

One method of more favorably-equating this dispar-

ity in rate of information acquisition is that of presenting

recorded.material at a word rate in excess of 175 wpm. It

is possible to raise the me rate of recorded material amp

playing speech.compression technology to any level desired

without alteration in pitch of the original presentation.

However, comprehensibility of this compressed speech begins

to decline at approximately 275 wpm. Although this rate

(275 wpm) is slightly higher than the average silent read-

ing rate quoted earlier for sighted readers, the oral method

of presentation does not compensate for the visual advan-

tages listed for sighted readers. It is advantageous there-

fore to attempt to raise the wpm.rate of compressed speech

to speeds beyond 275 wpm without loss in comprehension so

that the blind listener might be permitted two "readings"

in the time originally required for one, or one "reading"

for previewing content and a second or third for mastery.

An experiment was conducted to determine if it is

the lack of information processing time in compressed pas-A

sages of connected discourse that causes less in comprehen-

sion at word rates greater than 275 wpm. It was assumed

that S requires time to make the associations which make

full comprehension possible and that this time is greatly
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reduced by the process of compression.

A l,319 word fictional story was tape recorded and

compressed, using a sampling method with discard intervals

of 20 milliseconds, to word rates of 250, 300, and 350 wpm.

Pause times of l, 2, and 3 seconds duration were added at

30 fixed intervals (common to all tapes) within the story.

This resulted in four tapes at each of the three compression

m
u
b
fl
p
fl
w

rates previously listed, one with no pause time added, one

W

with 1 second pauses added, etc. In all, 12 tapes were

obtained in this manner.

Three hundred and fortybeight college students were

randomly assigned to the 12 treatment conditions and asked

to complete a 38 item.multiple-choice examination in order

that comprehension scores might be obtained for each treat-

ment. The test results were submitted to an analysis of

variance to determine if pause addition was beneficial to

comprehension. It was hypothesized that (a) the main effect

for pause time will be statistically significant, greater

comprehension being associated with the presence and the

magnitude of pause time and, (b) the interaction effect of

pause time and compression rate will be statistically sig-

nificant, greater comprehension being associated with longer

pause times at higher rates of compression.

Results of the analysis of variance showed a signif-

icant main effect for compressiont Comprehension scores of
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the 250 and 350 wpm rates. of compression were found to be

significantly different. The 300 and 350 wpm rate scores.

were also significantly different. This was in keeping with

previous literature on the subject. No significant differ-

once was found for either the main effect of pause addition

of the interaction term (compression x pause addition). It

was concluded therefore, that under the conditions of the

present study, there appears to be no beneficial effect for

compression attributable to the addition of pause times of

the frequency and duration used.

An investigation was undertaken to determine if this

unexpected negative finding could in part be attributed to

any of the following variables: complexity of the stinmlua

passage, test ceiling, validity of the measure of comprehen-

sion, reliability of the test, apprOpriateness of the com-

pression rates selected for testing, S's motivation, place-

ment of pauses within the test selection, and sex make-up

of the treatment groups. While these variables may have

had an effect under different conditions there was no inter-

nal evidence indicating that these variables could be held

responsible for the negative findings of this research.

C'onclusions

Implications for Educational Practice.-—It would be
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over generalizing to conclude that pause times are of no

value as an aid in comprehension of compressed speech.

Conditions within the present study such as the use

of fictional rather than scientific material, the lack of

training of Se for listening, the compression rates chosen,

and the frequency and placement of pauses within the story

all limit the ability to generalize about the role played

by pause time with respect to comprehension of rapid speech.

It is prudent, therefore, to withhold statements regarding

implications for educational practice until more is known

about the relationship of added pause time to comprehension

of rapid speech.

Implications for Future Research.--The following

possibilities for future research are suggested as methods

for examining the pause time-comprehension relationship.

First, it would be of interest to determine if pause

time under S's control with respect to duration and place-

ment might be of value in comprehension of rapid speech.

This could be accomplished by a playback machine that would

permit 8 to introduce pauses as required. For experimental

purposes the placement and duration of pauses for a variety

of subjects, materials, and me rates could be recorded.

Such information would provide empirical data for the even-

tual development of a rationale for the addition of pauses.
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A second study might involve the use of pauses with

faster wpm rates than were used in the present study. Pause

frequency, duration and placement might be altered to deter-

mine the effect various pause conbinations had upon compre-

hension of rapid speech.

A third study of interest with respect to the comp

prehension of pause added compressed speech would involve

holding the pauses and wpm rates constant and varying the

task Ss are assigned to perform during pause breaks. Ss

might be asked to take brief notes, answer test questions

or mentally review the passage during the pause. This would

allow E to exercise some control over the use made of pause

times by Ss. Pauses of long duration and of infrequent

placement would therefore be required for a study of this

type.

A fourth suggested research problem might be the

determination of what constitutes an adequate training

program for improving 3's listening skills.

Finally, the area of individual differences in com?

prehension of compressed speech requires investigation.

Table 9 shows extreme individual differences in listening

ability. Some Ss did very well at the fastest rates while

others did poorly at the slowest rates. Since a passage

of very low complexity was used, these differences are of
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great interest. Research should seek to explain the ways

high achievers achieve and low achievers fail. This will

help to discover the important variables that affect lis-

tening under compression and non-compression conditions.
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APPENDIX A l

CHARACTERISTICS OF SUBJECTS

250 WPM, O PAUSE ADDITION

 

$3332? Age Class" Sex

505920 19 1 I

454794 19 2 M

479172 20 2 F

454297 23 3 F

455711 19 2 M

455045 19 2 F

434039 21 3 F

451240 19 2 F

515442 21 3 M

455982 19 2 F

467212 20 2 M

414451 2.3 4 M

492884 19 3 F

460268 19 2 F

51454-5 20 2 F

408524 22 3 F

 

*1, freshman; 2, saphomore: 3, Junior: 4, senior
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Appendix A 1, Continued

 

Egggggt Age Class Sex

461988 19 2 F

420289 21 4 M

404563 21 4 M

493294 20 3 F

433403 21 3 F

504678 18 2 F

414356 22 4 M

516464 20 3 F

478433 19 2 F

494061 22 2 M

443865 20 3 F

462116 19 2 F

451475 20 3 F
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APPENDIX A 2

CHARACTERISTICS OF SUBJECTS

250 WEM, 1 SECOND PAUSE ADDITIONS

 

Student

Number Age Class Sex

440077 20 3 M

469099 20 2 M

477830 19 2 F

435840 20 3 M

485212 19 2 M

486424 21 3 F

516329 20 3 p

470233 21 4 M

493170 19 2 F

466736 20 2 F

493706 20 3 M

401241 21 4 M

485161 18 2 F

428943 20 3 F

464587 19 2 F

479244 19 2 M
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Appendix A 2, Continued

  

 

$33331; Age Class Sex

465.097 20 2 P

4.69069 20 2 F

494240 20 2 F

493946 20 3 F

464426 20 2 , F

411420 21 4 M

492971 19 2 F

459940 20 3 F

461931 20 2 M

387051 22 4 m

462884 19 2 M

444602 20 3 M

479710 19. 2 F
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APPENDIX A 3.

CHARACTERISTICS OF SUBJECTS

250 wan, 2 SECONDS PAUSE ADDITIONS

 

Student

Number Age Class Sex.

493562 19 2 F

439046 21 3 M

480944. 20 2 M

469601 22 3 F

436235 20 3 M

463579 19 2 F

492509 20 2 F

468823 20 2 M

465589 19 2 F

461921 20 2 M

460523 20‘ 2 F

479712 20 2 F

462041 19 2 F

465930 19 2 M

492975 20 3

461638 19 2
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Appendix A 3, Continued

 

Student

Number Age Class Sex

408067 22 3 M

413261 21 4 M

403483 21 4 F

414790 22 3. F

414656 21 3 F

435538 21 3 M

439433 20 3 M

413017 22 3 F

469394 21 4 M

435767 20 3 M

404212 21 4 M

469139 19 2 F

465785 19 2 F
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APPENDIX.A 4

CHARACTERISTICS OF SUBJECTS

250.WPM, 3 SECONDS PAUSE ADDITION

 

 

Student

Number Age Class Sex.

411411 22 3 M.

437290. 21 4 M

465965 19 2 F

461395 20 2 F

355276 24. 3 M

494055 24 3 F

415313 21 4 F

433342 20 2 F

466975 20 2 F

462075 20 2 M

431698. 20 3 F

481046 19 2 M

504088 19 1 F

415387 22 4 M

479866 19 2 F

465532 20 3 F
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Appendix A 4, Continued

 

Student

Number Age Class Sex

432912 21 4 p

442368 21 3

480443 19 2 F

462668 20 2 F

484529 27 3 M

462710 19 2 F

492168 21 2 M

478145 20 2 M

460355 19 3 M

516609 20 3 M

493826 20, 2 M

434613 20 3 M

462718 20 2 F



 

 

 
Studen

Number

 

 

46473-

46259

49382

4644,

3745

4633

4931

460

489

434

415

46;

46,

48<

46;

36c
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APPENDIX A 5

CHARACTERISTICS OF SUBJECTS

300 WPM, O SECONDS PAUSE ADDITION

 

 

Student

Number Age Class Sex

464734 20 3 F

462599 20 2 F

493811 19 2 M

464431 19 2 F

374543 24 4 M

463348 19 2 F

493832 19 2 F

460401 19 2 M

489213 19 2 F

434035 21 3 F

415857 22 2 F

463037 19 2 F

463018 19 2 F

480444 20 2 F

463137 19 2 F

360448 23 2 M
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Appendix A 5, Continued

Student

 

 

Number Age Class Sex

436999 20 3 F

461641 20 2 F

464191 19 2 F

513022 18 2 F

433513 21 3 M

415923 22 4 F

492508 20 4 F

516533 21 3 F

465053 19 2 F

434776 20 3 F

479810 19 2 M

398756 24 2 F

462488 19 2 F

 



  

 

 

 
Studer

Numbei

 

46202

46847

4647:

4921;

4602

485C

5145

4415

478

479

466

462

46;

46:

43;
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APPENDIX A 6

CHARACTERISTICS OF SUBJECTS

300 WPM, 1 SECOND PAUSE ADDITION

 

 

Student

Number Age Class Sex

462021 20 2 F

468474 20 2 F

464745 19 2 F

492131 21 3 M

460245 20 3 M

485057 19 2 F

514543 20 2 F

441519 21 3 M

478312 20 2 F

479744 20 2 M

466537 19 2 F

462478 19 2 F

463774 20 2 F

468227 19 2 M

438880 21 3 M
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Appendix.A 6, Continued

 

Student

Number Age Class Sex

429238 21 4 M

433781 21 3 F

469841 21 4 F

514714 19 2 F

445221 21 3 M

408650, 21 3 M

465136 19 3 M

494187 19 2 F

404237 21 4 F

514679 20 3 M

492336 22 4 p

481311 19 2 F

469140 19 2 F

409875 21 3 M



CHARACTERISTICS OF SUBJECTS

300 WPM, 2 SECONDS PAUSE ADDITION

84.

APPENDIX A 7

 

Student

Number Age Class. Sex

462436 20 2 M

480591 19 1 F

465089 19 2 F

455726 20 2 F

492529 22 3 M

438020 20 3 F

463156 20 2 F

431617 20 3 F

464674 19 2 M

435525 21 3 F

478019 20 3 M

468037 19 2 F

408330 22 4 M

462399 19 2 M

493657 24 3 M

437134 21 3 F
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Appendix A 7, Continued

 

 

Student

Number Age Class Sex

514707 20 3 M

457357 20 3 F

463005 19 2 F

457213 19 1 M

469515 21 4 F

406283 21 4 F

466909 19 2 F

516482 22 4 F

464682 20 2 M

493118 23 2 M

492762 19 2 F

464750 19 3 M

467060 19 2 M
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APPENDIX A 8

CHARACTERISTICS OF SUBJECTS

300 WPM, 3 SECONDS PAUSE ADDITION

 

Student

Number ' Age Classes Sex

492313 20 3 M

431713 20 3 F

516359 22 3 F

408869 21 4 F

433527 20 3 F

494101 20 3 F

436034 21 3 M

416855 22 4 M

428872 20 3 F

492082 22 3 F

463336 19 2 F

466475 19 2 M

462815 19 2 F

463515 20 2 M

436642 20 3 F

464784 19 [
\
3

’
1
1
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Appendix A 8, Continued

 

 

Student

Number Age Class Sex

514625 21 3 F

465279 19 2 F

490978 21 3 M

468036 19 2 F

479052 19 2 F

468083 20 2 F

442230 21 3 M

437687 21 3 M

470319 22 4 M

409060 22 4 M

468321 19 2 F

467730 20 2 M

438915 21 3 M
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APPENDIX A 9

CHARACTERISTICS OF SUBJECTS

350 WPM, O SECONDS PAUSE ADDITION

 

 

Student

Number Age Class Sex

461274 20 2 F

492527 20 3 M

465978 20 2 F

412530 21 4 M

465755 20 2 F

411499 22 4 M

462919 19 3 F

493324 19 3 F

461361 20 2

466050 19 2 M

542164 20 2

480671 20 2

422822 20 2 F

494170 20 3 F

514366 23 3 M

464516 20 2 M
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Appendix A 9, Continued

 

Student

Number Age Class Sex

463482 19 2 F

432574 20 3 M

462073 20 2

497374 25 4 F

463006 18 2 F

462620 19 2 F

390026 22 4 m

437838 20 3 F

428447 21 3 M

514446 20 2 M

464685 20 2 M

466718 19 2 F

464881 19 2 M
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APPENDIX A 10

CHARACTERISTICS OF SUBJECTS

350 WPM, 1 SECOND PAUSE ADDITION

 

 

Student

Number Age Class Sex

467974 19 2 M

412001 21 2 M

466202 19 2 F

441046 21 3 M

415473 27 4 M

479293 19 2 F

516370 20 3 F

426038 21 4 M

404350 21 4 F

466139 20 3 M

466793 19 2 M

458133 22 3 M

494536 22 3 F

479954 19 2 F

461077 20 2 F

492887 19 2 F
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Appendix A 10, Continued

 

Student

Number Age Class Sex

514350 20 3

468081 20 2 F

440662 20 3 M

437473 20 2 F

444064 21 3 M

493287 20 3 M

439647 20 3 F

433702 20 3 M

466262 19 2 F

445200 21 3 F

466957 19 2 F

438183 21 2 M

462608 19 2 F

 



 

 

 
 

 



 

92

APPENDIX.A ll

CHARACTERISTICS OF SUBJECTS

 

 

350 WPM, 2 SECONDS PAUSE ADDITION r

Student §

Number Age Class Sex E

463610 19 2 m 4'"

467629 20 2

463650 19 2

493395 21 3

465673 19 2

468945 20 2 F

466523 19 2 F

465523 20 3

480370 19 2 F

479912 20 2

402907 21 4 M

464379 19 2 M

480943 19 2 .M

492016 20 3 m

516570 20 3 F

408977 21 3 m



Appendix A 11, Continued

 

Student

Number Age Class Sex

514352 21 3 M

457268 19 2 F

406639 21 4 M

406525 22 2 F

432131 21 3 M

465775 19 2 F

483070 19 2 F

492132 20 3 M

431172 21 3 M

468479 19 2 F

467018 20 2 F

409489 22 4 M

463843 19 2 F

fl
:

 

:
3
.
»
a
.

-
1
5
.
—

y

 



APPENDIX A 12

CHARACTERISTICS OF SUBJECTS

350 WPM, 3 SECONDS PAUSE ADDITION

 

 

Student

Number Age. Class Sex;

478459 19 2 F

466941 19 2 F

192134 27 4 F

461203 19 2 F

465050 19 2 F

469141 19 2 F

444310 21 4 F

459720 21 3 M

466749 20 2 F

463009 19 2 F

462293 19 2 F

432501 20 3 M

454315 22 3 M

411828 22 4 M

435294 20 3 F
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Student

Number Age Class; Sex

461620 19 3 F

409488 22 4 M

412012 22 4 M

444023 23 3 F

404440 21 4 M

468544 19 2 F

481124 20 2 M

436799 20 3 F

446980 20 3 F

480778 19 2 F

464866 20 2 M.

493770 21 3 M

467305 19 2 F

479064 19 2 F
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DIRECTIONS FOR TESTING

Please listen carefully to the following selection.

It is important that you pay particular attention to the

story as you will be asked to answer questions concerning

it.

You will notice that the selection will be played

at a more rapid speed than the normal listening rate. You

will quickly accmmodate to this high speed speech however,

as the human ear is rarely pushed to the limits of its

listening capacity.

After listening to the selection, please complete

the short quiz provided you by the proctors. Be certain to

:mark one answer for each question leaving no unanswered

items; and record all your answers on the answer sheet pro-

'vided. Do not write on the quiz booklet.

The results of this test will provide listening

data that will add measurably to our understanding of the

role that can be played by high speed speech in the educa-

tion of blind students, so please do your very best.
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The following rapid speech passage will be a re-

peat of the directions you have just heard. This is done

to provide you with both an Opportunity to hear rapid speed

speech and to adjust your volume control to a comfortable

level before the test selection begins. We will pause

before beginning the test selection to correct any equip-

ment problems you may be having and to answer questions.

This is only an example.
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APPENDIX B 2

TEST STORY AND PAUSE PLACEMENT POINTS

In the year 1800 on the continent of Africa, two 1

unfriendly nations existed, the nations of Kuwari and

 Rozique. The Nile River separated these two hostile na-

tions. They often fought wars over business with Rozique

being the richer of the two. --1 Rozique was rich in wood,

ivory, leopard skins, cattle and goats. By trading with

friendly tribes, Rozique had become very wealthy.

King Koko, the leader of the military minded na-

tion of Kuwari, began to make plans for the defeat of

Rozique. - Koko was a military man and most of his sub-

jects were brave, strong, expert warriors; no Kuwari

tribesmen were merchants. They liked war so:much.that

they often would fight another tribe's battles for money

and glory. They never lost.

Kbko was aging, however, and his body ached from

numerous war wounds. -- If he defeated Rozique, he would

 

1Dashes indicate placement at which pauses of

l, 2, and 3 seconds duration were added.



 

 

 



99

Appendix.B 2 Continued

become very rich and would control thousands of people.

Koko could then live a life of luxury, enjoying great

personal wealth and power; he would in fact be the most

powerful tribal ruler on the continent. -

Koko felt the time for war was right as his

Kuwari warriors hated King Matumba of Rozique. Matumba

was a popular ruler, loved by all his subjects; he was

also an excellent hunter and warrior. Koko knew that

his warriors would welcome the chance to defeat Matumba.

- Their dislike and jealousy of matumba plus their greed

for the wealth of Rozique was more than enough reason for

them to go to war.

However, there was a small band of expert Kuwari

warriors who knew about Koko's plans and did not agree

with their king. - These warriors compared Koko to Ma-

tumba and decided Matumba was the kind of king they would

like to serve and welcomed the chance to be traitors. --

Ae a result, they were secretly meeting with a small

group of Rozique merchants who agreed to pay them.wages

and supply them with weapons so they might defend Rozique

from.attack. The merchants also wanted to be trained as

warriors. This group came to be known as the Pro-Matumba

Union. - It was a rather odd looking group with a small
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number of strong, fierce looking warriors trying to teach

weak, fat merchants how to throw spears, shoot arrows and

handle the battle axe. The training periods never lasted

more than twenty minutes as the merchants would become very F

tired and in need of rest. -- Nevertheless, these men were _

serious about becoming warriors and vowed to fight to the

last man for their noble ruler Matumba. %

 
Until this time the life for most of the people of

Rozique was peaceful and happy. - Being merchants, Matump

ba's followers thought little about war. ”heir business

successes made them wealthy and unconcerned. ‘

Thus the stage was set. King Koko prepared his

army for war by worshipping the sun-god. A witch doctor,

robed in white, looked directly into the sun at high noon

and began a ritualistic chant. -— All warriors had to per-

form.the same actions and those who fainted from.the heat

or could not look directly into the sun were killed. The

'witch doctor, acting by divine directive, would kill all

‘warriors deemed unworthy by the sunpgod. -- This was to

spare them.death at the hands of the enemy as no unworthy

*warrior could receive divine assistance in battle and would

surely die. Fifty warriors were executed.
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For courage the Kuwari warriors painted their faces

with the blood of goats. - Some historians believe that

this procedure was of great value as a blood streaked

warrior, screaming and charging for the kill doubtless

would create terror in the enemy.

Being thus readied for battle, the warriors embarked

by canoe across the Nile to Rozique. - It is interesting

to point out that the canoe paddles were also the Spears of

the warriors. These spears were medium length, well bal-

anced poles with wide iron tips that came to a point. -

Being sharp on both edges and being heavy in weight the

‘weapon was at once a paddle, a spear, a club, an axe and a

sword.

The Rozique tribesmen meanwhile prepared for battle

by doing native tribal dances that were said to chase away

any evil spirits lurking about who might harm King Matumba

during battle. - These dances were religious in nature

performed to the unusual sound of musicians blowing ram

horns, beating drums and shaking snake rattles.

As the war canoes came near, the lookouts of King

Matumba shouted the alarm. - After a period of confusion,

the traitor Kuwari warriors and the Rozique merchants went

:running to.meet the enemy. Matumba entered the battle on a
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zebra previously used to haul trade goods. his army wielded

sharp-edged heavy pieces of iron that could cut off an en-

emy's head with a single stroke. --

Matumba's tribesmen were losing the battle. One

reason was that the fat Rozique merchants were no match for

the tough expert warriors of Kuwari. Matumba’s army was

also very small; they were outnumbered five to one. - Their

heavy iron pieces were no match for the versatile, effective

weapons of King Koko's men.

The battlefield quickly became a mass of men, spears,

swords, and blood. Matumba decided that the only way he

could win would be to fight.Koko in personal combat and

kill him. - Before he could strike, however, Koko sent his

spear through Matumba's chest. The spear was thrown with

such force that it came out through.Matumba's back. Seeing

this, the Rozique tribesmen fled in terror; they became

helpless cowards without their leader, thereby enabling Koko

to easily win the battle. --

Proud of his victory, King Koko's toothless mouth

‘widened into a big grin. He was new master of seven thou—

sand prisoners, two hundred thousand cattle and sheep, and

all the business wealth of Rozique. - .MOreover, the orig-

inal social structure of Kuwari remained the same with the

largest number of tribesmen still being expert warriors.
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This was necessary because Koko needed a large military

force to keep the conquered Rozique inhabitants under con-

trol and to protect his new found wealth. -

After its defeat the social structure of Rozique

changed; all the peeple and the traitor Kuwari warriors be-

came slaves. They no longer performed the duties that the

trading society they once knew demanded.

However, there was an interesting legend which came

out of all this. -.After King Koko killed Matumba, some of

Matumba's faithful subjects succeeded in rescuing his dead

body and secretly burying it, to prevent the traditional

burning of killed enemy leaders that the Kuwari warriors.

liked to perform. -— These Rozique subjects never revealed

their deed but instead claimed that some friendly spirits

had taken the seriously wounded Matumba away to safety so

he could recover and return to free his people. This be-

came known as the Matumba Legend. It was no comfort to

LKbkb that a rather sizable number of Rozique slaves believed

the legend. - In time, he too began to wonder about it.

Koko felt certain he killed hatumba but the dead body was

never found.

If Koko had known about the Freedom Group, he would

have been less concerned about mere legend. - The Freedom
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Group was made up of some Legend Believers and the traitor

Kuwari warriors who fought for Matumba. This group was se—

cretly hiding caches of weapons, kept the Matumba Legend

alive, and planned for the overthrow of Koko. They were p

very active. -- From time to time Kbko would find a skull

or a dead Kuwari warrior in front of his hut. Shipments to

 other tribes often never reached their destination. Koko'a

food often contained poison. In one week alone five food

tasters died. -- The constant harrassment left Koko irritable

and suspicious and his relationship with his warriors became

unfriendly. He was certain they were plotting with the

slaves to overthrow him. Koko looked upon the future with

uncertainty. -- His victory was not as sweet as he had pre~

viously imagined it would be.
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PLEASE DO NOT OPEN BOOKLET UNTIL REQUESTED TO DO SO

QUIZ BOOKLET

Education 200 Compressed Speech Laboratory

NAME AGE SEX

STUDENT NUMBER DATE

 

CLASS (please circle) Freshman. Sophomore Junior Senior

DISCUSSION INSTRUCTOR (please circle)

Beavers Bailey Ford Hoogstra

Klein. Nicholas Wood

SECTION (please circle)

10:20 AM 12:40 PM 8:00 AM 8:00 AM

Tue. & Thurs. Tue. & Thurs. Tuesday Thursday

GENBRAL INSTRUCTIONS

1. Select the one best answer to each item. Blacken.the

number Of your choice on the answer sheet.

2. If you wish to change your answer, be sure to carefully

erase your original selection.

(Do not write below this line)

Subject number Tape number
 

Condition.number Booth number
 

 

 

 

 



1.

3.

4.
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Some historians believe that the Kuwari warriors fright-

ened their enemies because of:

a) their goat-blood painted faces

b) their terrible war cries.

0) their hideous war masks

d) the long period of drum beating before the attack '

KOkp and his followers earned money from.cther tribes by:

 a) trading with them I
N
T

b) fighting their battles.

c) selling them slaves

d) protecting their villages

Matumba's plan to get rid of Koko was to:

a) bribe one of Koko's warriors to kill him

b) bribe one of Koko's servants to poison his food

c) fight KOkO in personal combat and kill him.

d) say religious prayers for spirits to harm Koko

The Kuwari warriors had spears that were also:

a) canoe paddles

b) swords

c) all of the above

d) none of the above

 

‘Indicates correct answer.



5.
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Matumba's dead body was buried by:

a) Kbko's warriors

b) Matumba's subjects

c) Matumba's family

d) Koko's merchants

Koko was getting old and tired so he planned:

a) to have an heir

b) to defeat Rozique

c) to step down in favor of a younger warrior

d) to sign a treaty with Rozique

The proportion of Koko's warriors to Matumba's warriors

was:

a) one to two

b) five to one

0) one to one

d) one to five

The Kuwari witch doctor killed fifty Kuwari warriors

because:

a) they were unworthy

b) they were weak

0) they were cowards

d) they were traitors



9.

10.

ll.
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The Rozique musicians danced and played music:

a)

b)

c)

d)

The Kuwari warriors did not like King Matumba of Rozique

because:

a)

he)

0)

d)

to encourage Matumba's warriors in battle

to welcome the coming of the warriors

to chase away any evil spirits that might harm

Matumba during the battle

to show power and to frighten the enemy

"
"
"
F
'
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JMatumba was popular among his subjects

matumba was an excellent hunter

Matumba was rich

all of the above

At the end of the battle Kbkb was:

a)

b)

c)

d)

unsatisfied.with his victory and his new wealth

unsatisfied with his new found wealth

unsatisfied.with.his victory, but proud of his new

found wealth

proud of his victory and his new found wealth

Kbko would become very rich if he:

a)

b)

c)

d)

agreed to a:mutual trade pact with Rozique

defeated Rozique

sold slaves to Rozique

fought a war for Rozique



13.

14.

l5.

l6.
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Matumba rode into battle on a:

a) water buffalo

b) war platform carried by his warriors

c) elephant

d) zebra

The attitude of King Koko about the rumor of matumba's

return was that he:

a) felt indifferent since few tribesmen believed it

b) discouraged the rumor to avoid the annoyment of his

slaves

c) felt uneasy about the increasing number of believers

of this rumor

d) was unconcerned as he would soon step down as chief

The Kuwari warriors were willing to fight Rozique because:

a) they wanted the wealth of Rozique

b) they wanted the trade routes of Rozique

0) they wanted to live in Rozique

d) they wanted the water supply and the strategic

military position of Rozique

King Koko of Kuwari was basically a:

a) military minded man

b) peace loving man

0) generous man

d) businessman



17.

18.

19.

20.
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The Rozique merchants of the Pro-Matumba‘Union were

learning:

a) to become warriors

b) to become spies

c) to make weapons

d) all of the above

The unusual sounds of the Rozique musicians as the can-

oes approached were:

a) ram horns blowing, drums beating, and rattles shaking

b) whistles blowing and drums beating

c) drums beating

d) ram horns blowing

The setting of this story is:

a) Soutthmerica

b) Africa

c) Australia

d) Samoa

Most of Matumba's followers were:

a)

b)

c)

d)

merchants

warriors

union members

musicians and witch doctors



21.

22.

23.

24.
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After the battle the people of Rozique were:

i a)

b)

c)

d)

slaves for their new ruler

more prosperous than ever

merchant warriors

none of the above

King KOko's weapons were:

*a)

b)

c)

d)

simple and effective

good for use only as clubs

not as effective as enemy weapons

none Of the above

Among Koko's subjects, there were many:

a)

b)

*c)

d)

The

10)

*0)

d)

priests

merchants

warriors

musicians and witch doctors

behavior of the Freedom Group was characterized by:

negotiating with other tribes to battle KOko

inactivity and lack of leadership

planning the overthrow of KOko

helping slaves escape to other countries



 

25.

26.

27.

28.
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The Kuwari warriors had an advantage in the war because:

* a)

b)

e)

d)

they had a versatile weapon

the Rozique citizens were cowards

Matumba was not a good warrior

all of the above

The Pro-Matumba Union consisted of a small group of

Rozique merchants and:

a)

* b)

c)

d)

Matumba's warriors

some traitor Kuwari warriors

some Kuwari.merchants

all of the above

A small band of Kuwari warriors decided:

*a)

b)

e)

d)

to help Matumba in case of war

to kill Matumba

to establish a trade agreement with.Matumba

to work for peace

The relationship between Koko and his warriors after

Matumba's death was:

a)

b)

*C)

d)

respect and loyalty

friendly

unfriendly

Open rebellion



29.

30.

31.

32.

The

a)

b)

c)
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two nations in the story often fought were over:

a border dispute

political viewPoints

business

religion

rumor about matumba after his death was that:

King KOko's witch doctor treated him

he was treated by some friendly spirits and would

return

he was alive and being treated by a neighboring

tribe

he was secretly burned by King Koko's warriors

rumor of.Matumba's return was kept alive by:

Matumba Legend Believers

Koko's witch doctor

a neighboring tribe

Koko's warriors,

Matumba's followers upon seeing his death:

a)

b)

e)

d)

became more fierce and determined to win

became more courageous

became hopeless cowards

retreated to plan the revenge of their leader



33.

34.

36.
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Matumba's weapons were:

a)

b)

e)

d)

Who

sharp-pointed heavy daggers

sharp-edged light knives

sharp-pointed light spears

sharp-edged heavy pieces of iron

was losing the battle?

King Matumba and his followers.

Matumba's advanced force of spear carriers

King Koko and his followers

Koko's warriors who used the swords

Kuwari warriors prepared for war by:

dancing and shaking rattles

painting their faces with goat's blood for courage

beating drums and singing

resting for three days

King Matumba's lookouts announced the beginning of the

war

a)

b)

c)

d)

by:

sending mirror signals

shouting the alarm

setting a fire

waving signal flags
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37. Matumba was killed:

by Koko's warriors

by Koko's spear

by his own followers

by evil spirits

38. Matumba's tribesmen differed from.King Koko's tribes-

men because most were:

a)

b)

e)

*d)

expert warriors

younger than Koko's warriors

disloyal warriors

none Of the above

Please place your answer sheet in your test booklet and

return it to the proctor. This will be your record of

attendance.

THANK YOU VERY MUCH FOR YOUR COOPERATION



 

 



 



 
 


