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CHAPTER I 

NATURE OF THE PROBLEM 

Introduction 

Perhaps no aspect of the human experience is more clearly requi-

site to survival than relationships with other people. Man learns 
i. :: -~ "'. 

early in his existence that others can help satisfy his needs and wants 

~ ' ~ ~ 

if he can only make them known. The child discovers that certain 

sounds or actions will result in subsequent actions or reactions from 

others. Eventually, through the imitative and educational proces-s, the 

child learns that he can make his ideas readily known, and thus more 

accurately control or predict the reactions of others if he uses cer-

tain symbols in particular patterns. It is certainly here, if not be-

fore, that the advantages and importance of communication becomes 

apparent to the communicator. 

In its broadest interpretation, interpersonal communication is 

'· - ~ 

the sharing of ideas and feelings. This transfer takes place through 

a system of symbols which may range all the way from spoken and written 

words to musical sounds, colors, designs, and motions. Most agree that 

the'objective of the communicative act is to elicit a desired response 
• ~" t- _ ... 

from a recipient. The degree of success derived fr~m the communication 

act depends upon the extent of the agreement between expresser and re-

ceptor as to the meaning of the symbols used. Effective communication, 

1 



then, seeks to promote a commonunderstanding which is a prerequisite 

to success in most endeavors. 

Verbal communication is generally perceived as involving four 

primary activities: reading, writing, speaking, and listening. A 

study~by Paul T. Rankin (1926) points out that the average individual 

devotes approximately 70 percent of his waking hours in communication. 

Specifically, Rankin (1926) discovered that nine percent is spent 

2 

_writing, 16 percent is spent reading, 30 percent is spent talking, and 

45 percent is spent listening. This study has been replicated by 

Breiter (1957) who conducted the study among housewives and Bird (1954) 

. who conducted the same study of 110 dieticians and achieved the same 

basic results. Thus, it is evident from these studies that almost half 

of our communicative time is devoted to the act of listening. 

In elementary, secondary, and higher education, the proportion 

of student time spent in listening provides an impressive justifica

tion for the increasing efforts, through research, to develop techni

ques for improving listening skills. In a study for the National 

Educational Association, Taylor (1964) found that over 50 percent of 

the class time in high schools and colleges was spent in listening. 

Listening is a fundamental precept of our lives and, as such, is basic 

in school and business alike. 

Since such a great amount of time is devoted to the act of listen

ing, it is no wonder that the nature o.f the listening process has be

come of increasing interest· and importance to those working in the 

fields of education and mass communication. Ralph Nichols (1957) has 

been expounding for almost twenty years the theory that the listener 1 s 

thought processes are able to operate much more rapidly than the speech 



3 

produced by the human vocal chords, Only in recent years has it be· 

come possible to subject his theory to empirical research and evalua-

tion. Recent technological advances have made it possible to shorten 

the time required for presentation of recorded messages without signi-

ficantly affecting comprehension or seriously distorting pitch quality. 

The technique is known as "time-compressed speech". The process is 

accomplished by playing a tape recording of the material to be compres~ 

sed through a compression device at a pre-selected rate of speed which 

is faster than the original recording rate of the tape. 

The significance of compressed speech was clearly stated by Orr 

(1968) in the statement, 

Basically, the significance of compressed speech lies pri
marily in two directions, one related to applied areas, and 
one related to basic research areas. Both of these avenues 
are of importance. • •• the use of compressed speech as a 
tool to study the basic nature of human information conununi
cation hitherto determined exclusively by natural conditions • 
. . • The applied dimension lies most clearly in the realm 
of education. Today 1 s pressures on education, created by 
the burgeoning knowledge and culture to be transmitted to 
the next generation demand an efficient educational process, 
.•• It is clear that auditory educational methods are as-

·suming a larger and larger role in our educational process 
since some children learn better auditorially; since the 
use of audio-visuals is growing; and since the new educa
tional technologies such as computer-assisted instruction, 
dial-access tape lectures, telelectures, .etc., involve 
auditory presentations (p. 6). 

Statement of the Problem 

The research problem of this study is directly related to the edu-

cational application dimension of compressed speech. Briefly, the 

' problem of this study is the comprehension of time-compressed speech. 
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Statement of Purpose 

The purpose of this study is to determine the effects of compress-

ed speech upon the listening comprehension of fast and slow readers. 

The investigation is concerned with (1) the effects of varying rates 

of compression upon the comprehension of audio tape material and (2) 

the interactive effects of rate of compression and reading ability 

upon the comprehension of audio tape material. 

Significance of the Study 

The use of compressed speech has been frequently advocated be-

cause of its capacity to conserve time. In light of the growing de-

mands on individuals listening to increasing oral communications, the 

conservation of time justifies the us.e of compressed speech. A large 

proportion of current research has addressed the problem of determin-

ing if, to what extent, and at what maximum rate learners can listen 

to compressed speech without major loss of comprehension. Few studies 

of compressed speech have been directed toward the reading ability of 

the learner. The perceptual and cognitive factors that are responsi-

ble for individual differences in reading rate may also be responsible 

for ~ndividual differences in the ability to comprehend compressed 

speech. This study will attempt to contribute additional information 

to this less developed area of time-compressed speech. 

Statement of Hypotheses 

The basic hypotheses of this study are: 

1. There will be no significant e.ffE!cts of varying rates of compres-

sion upon the comprehension of audio tape material, 



2. There wilt be no significant interactive effects of rate of com

pression and reading ability upon the comprehension of audio tape 

material. 

Definition of Terms 

Compressed Speech. Recorded speech which is reproduced in less 

than the original delivery time. 

Zero Percent Compression, An audio tape message recorded at a 

speaking rate bf 165 words per minute requiring 11.4 minutes for pre

sentation. 

Twenty Percent Compression. , .An audio tape message recorded at a 

rate of 208 words per minute requiring 9.1 minutes or 80 percent of, 

the_original time for presentation. 

Forty Percent Compressio~. An audio tape message recorded at'a 

rate of 266 words per minute requiring 7.1 minutes or 60 percent of 

the original time for presentation. 

Selective Deletion. The process of speech compression whereby 

pauses are removed from a recorded discourse. 

5 

Systematic Deletion. The technique of speech compression which 

discards extremely small fragments of a recording at regular intervals. 

VOCOM I. An electro-mechanical speech compression device which 

utilizes the technique of selective deletion to accomplish compression. 

Varispeech !· An' electronic .. speech compression device which 

utilizes the-technique of systematic deletion to accomplish compres-

sion. ·,_t 

Fast Reader. An individual with a reading rate in the upper one

third of the population sampled with a 70 percent level of comprehension 
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OMcGraw-Hill Reading Test). 

Slow Reader. An individual with a reading rate in the lower one

third of the population sampled with a 70 percent level of comprehen

sion (McGraw-Hill Reading Test). 

Assumptions of the Study 

To complete this study, the following assumptions were made: 

1. The subjects participating in the study did not have any previous 

experience listening to time-compressed speech. 

2. The subjects responded to the reading test and the listening com

prehension test to the best of their ability. _ 

Other aspects relevant to the execution of this study were coord

inated by the investigator to ensure maximum effectiveness. Great care 

was taken to see that the subjects were not aware of their role in the 

experiment in an attempt to negate the "Hawthorne" effect. Each moni= 

tor was thoroughly briefed on the use of equipment necessary for data 

collection. 

Limitations of the Study 

This research was conducted with a test population composed of 

students enrolled in Utilization of Instructional Media classes during 

the spring semester of the 1976 academic year •. The course is a pre

dominantly junior level course required of all secondary and elemen

tary education majors for teacher certification at Oklahoma State Uni

versity. It also meets the Oklahoma State Department of Education 

requirement for media proficiency. Therefore, the course enrollment 

includes students from many different disciplines on the campus of 

~.~: Oklahoma State University. 



The test subjects will be limited to fast and slow readers (pre

viously defined, p. 5-6) from the Utilization of Instructional Media 

classes of the spring semester 1976. Generalizations from this study 

should, therefore, be limited to pop~lations which have similar char

acteristics; 

7 



CHAPrER II 

REVIEW OF SELECTED LITERATURE 

Numerous attempts have been made during the past thirty years to 

reduce the time required for listening to r~corded communication. It 

is only during the past few years, however, that intensive focus has 

been given to compressed speech, a technique for shortening the time 

re_quired for presentation of recorded communications witho.ut signifi

cant distortion in pitch and quality. 

The relatively slow initial -impetus of the concept of compressed 

speech requires that a historical perspective be synthesized prior to 

an examination of research more closely related to the present study. 

The initial segment of this chapter, the historical perspective, was 

developed_through a three-phase organization structure as follows: 

(1) research prior to 1951, (2) research from 1951 to 1960, (3) re

search from 1961 to the present. 

Historical Perspective Research Prior to 1951 

Fletcher (1929) conducted research dealing with time and frequen

cy distortion at the Bell Telephone Laboratories. His work with the 

transmission of speech led .him to the discovery that when a phonograph 

record was speeded up or slowed down, the frequency formants of the re

corded speech would retain their original octave intervals. The fre~ 

quency, in the case of an increase of speed, would be multiplied in 

8 



direct relation to the increase in speed. If the record was slowed 

down, the frequency formants would subsequently be reduced. This was 

found to be true of all frequency formants of the speech signal, in

cluding the harmonics. 

9 

Fletcher (1929) next recorded articulation lists which were 

played through a telephone circuit at various speeds. He found that 

changes of speed less than ten percent produced very little effect, 

For greater changes the articulation fell off rapidly. For example, a 

compression in time of approximately 33 percent resulted in a loss in 

articulation (intelligibility) of 40 percent or more. 

· · Two· Italian psychologists, Gemelli and Pas tori, (1934) conducted 

a series of research projects to determine the minimum duration of a 

tone necessary for the perception of its pitch. It was found that only 

two complete vibrations were necessary for the sensation of tonality. 

Steinberg (1936a) reported the results of speeding up recorded 

speech on recorded discs and sound film. In this study, the technique 

employed to speed up the recorded speech was to increase the speed of 

the sound film_or disc above that used during the recording. He found 

that when all component frequencies of speech were multiplied by a 

common·· factor, such as is obtained when the rate of rotation of phono

graphic recordings is increased or decreased, intelligibility of speech 

did not drop below 80 percent until component frequencies were multi

plied by a factor of less than 0.8 or more than 1.4 •. 

Also, Steinberg (1936b) reported an experiment in which fractions 

of nonsense syllables were removed before their presentation to the 

listener. If the first half of the consonant of the nonsense syllable 

was removed, the subjects were still able to understand the syllable 
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correctly better than 50 percent of the time. If meaningful material 

was used, and the whole consonant was removed, the subjects were able 

to fill in the missing element and understand the speeds with approxi

mately 90 percent efficiency. 

Ina.study on~the minimum duration required for vowel recognition, 

Peterson (1939) presented to a group of subjects several series of 

short vowel sounds of varying periods of duration for identification. 

The subjects were asked to identify the sounds and the duration of the 

sounds were reduced until recognition became exceedingly difficult. 

It was then assumed that the minimum duration necessary for the recog

nition of the given vowel had been approximately lo·cated. Peterson 

found the value of the minimum duration required for vowel recognition 

to be as low as five milliseconds, It hardly seems necessary to point 

out the importance of such a study in relationship to the intelligibi

lity and comprehension of compressed speech. Certainly, knowledge of 

the minimum duration of any speec~ component set the limits ·to the de-

. gree of compression that would be possible without destroying intelli

. gibi lity. 

Goldstein (1940) was primarily concerned with a comparison of the 

efficacy of written and oral material. He postulated that one of the 

ways of reaching the best possible judgment concerning the relative 

effort on comprehension of visual and aural presentations would be to 

vary the rate, Such experimentation consisted of adjusting the rate of 

visual materials by varying the rate of projection on a screen; the 

rate of aural material by means of a combination of rapid speaking and 

playback at a rate more rapid than the recording rate. Among 

Goldstein 1 s findings were the following: (1) listening comprehension 
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is superior in general to reading comprehension; (2) the relative 

superiority of listening comprehension is in inverse proportion to the 

intelligence and reading speed of the groups; (3) the relative superior

ity of listening declines with increased rate of presentation; (4) 

there is a decline of comprehension with increased rate in both reading 

and listening; (5) the decline of comprehension is progressive as 

faster rates are reached; and (6) the superiority of listening compre~ 

hension is greater for easy material than for difficult material. 

An investigation conducted at the Howard Psycho-Acoustic Labora

tory in which continuous speech was chopped by means of cutting the 

speech on and off with an electronic switch was reported by -Miller 

(1946). It was found, with a chop rate of nine segments per second, 

that as much as 50 percent of the original speech could be removed with 

a loss of only 15 percent intelligibility. This finding suggested that 

if some means could be devised for chopping segments from the speech 

recorded, removing the unrecorded portions? then splicing together the 

remaining segments, the effect of speeding up the speech could be ob-

, tained without the usual frequency distortion. 

Nelson (1948) used five newscasters to record five different mes

sages at five different rates, , A total of 250 college students listen~ 

ed to the recorded messages at rates varying from 125 to 250 words per 

minute. He found that rate was not a significant factor in recall, 

but the level of difficulty was a significant variable. 

Black (1949) reported a study of the characteristics of mean vowel 

durations of 11 vowels, as spoken by 16 speakers, which established 

significant differences among some vowels in their natural duration, 

Durations were found to vary directly with the openness of the vowel. 
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Miller and Licklider (1950) reported the effects of interrupti~g 

speech waves--turning them on and off intermittently or masking them 

with intermittent noise--upon their intelligibility. The effects were 

studied with various rates of interruption and with the speech left 

undisturbed various percentages of the time. Tests were conducted (1) 

with speech turned on and off in quiet, (2) with continuous speech 

masked by interrupted with noise, and (3) with speech and noise inter-

rupted alternately, the speech wave being turned on or the noise wave 

turned off and vise versa. The following results were reported: (1) 

When the speech wave was turned dn and off infrequently, the percen-

tage of the message that was missed was approximately the same as the 

percentage of time the speech was off. When the interruptions were 

periodic and occurred more often than 10,000 times per second, the in~ 

terruptions did not interfere with the reception of the message. In 

the quiet it was easy to understand conversational speech so long as 

the interruptions occurred more than ten times per second. ·(2) When 

continuous speech waves were masked by noise that was interrupted more 

than 200 times per second, intelligibility was dependent on the inter-

ruption frequency and on the percentage of time the noise was on, pro~ 

vided the ratio of average speech power to average noise power was held 
.. 

constant. Interrupted masking noise impaired intelligibility least if 

the frequency of interruption was about 15 per second. (3) When inter~ 

rupted speech and interrupted noise alternated at frequencies below ten 

alternations per second, the noise did not impair intelligibility, At 

higher frequencies of alternation, the temporal spread of masking be-

came appreciable. The general features of these results were approxi-

mately the same whether the interruptions occurred periodically or at 

random. 
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Research from 1951 to 1960 

Recognizing the shortcomings of available methods of speech accel= 

eration 7 Garvey (1953) sought a more efficient method of speech cJc:·· 

pression. He introduced the 11 chop-splice11 technique~ a method involving 

the removal of minute segments of tape and a reuniting of remaining 

segments with adhesive tape. He found that speech remained intelligi~ 

ble until over one-half of the tape was removed~ and concluded that 

rate of speech sounds together with the amount of the speech pattern 

removed were significant variables affecting intelligibility of com-

pressed speech.· 

Kodman (1954) reported that intelligibility of time compressed 

speech was an inverse function of the amount of time compression. He 

also reported that intelligibility of speech was possible even when 

over two-thirds of the initial signal had been eliminated. 

Fairbanks, Everitt, and Jaeger (1954) published a description of 

a device which could achieve mechanically what Garvey had achieved 

manually. The machine had the capability of presenting material in 

more.or less than the original time without significant distortion of 

pitch or phonetic sounds. 

Foulke (1971) 9 in describing the Fairbanks device, stated that the 

' 

amount of speech compression was dependent on the frequency with v.'hich 

tape segments were eliminated, which was in turn dependent upon the 

rotational speed of the cylinder.· Foulke (1971) noted that in the 

Fairbanks model, 

••• a continuous tape loop passes over a recording head 
used to place on the tape the signal that is to be compressed. 
It passes over the device used to reproduce samples of this 
signal. Finally, it passes over an erase head that removes 



the signal from the tape loop so that the tape can be re
recorded on the next cycle. The sampling device is a cylin
der with playback heads embedded in it and equally spaced 
around its circumference. The tape, in passing over the 
curved surface of this cylinder, makes contact with approx
imately one quarter of its circumference. When the cylinder 
is stationary, and one of the playback heads is contacted 
by the moving tape, the signal on the tape is reproduced as 
recorded. 

When the apparatus is adjusted for some amount of corn
pression, the cylinder bearing the four playback heads begins 
to rotate in the direction of the tape motion. Under these 
conditions, each of the four heads in turn makes and then 
loses contact with the tape. Each head reprodu~es the ma
terial on the portion of the tape with which it makes con
tact. When, as it rotates,-the cylinder has arrived at a 
position at which one head is just losing contact with the 
tape, the segments of tape that are wrapped around the cylin· 
der between these two heads never make contact with a re
producing head and are therefore not reproduced. The·segrnent 
of tape eliminated is always the same length, one quarter of 
the circumference of the cylinder (p. 79}. 

14 

The speech compression process as described above results in the 

production of recorded communications free from the distortion and 

frequency change normally accompanying other types of accelerated re-

cordings. 

A definition of the relationship between speed of delivery and 
. 

intensity necessary for intelligibility was sought by Calearo and 

Lazzaroni (1957). They concluded that the redundancy of information 

contained in a speech message allows a complete neutralization of the 

negative effect due to the increased speed of delivery when such in-

c·rease is contained within modest limits. 

Fairbanks, Guttman, and Miron (1957) found little difference in 

the compression of listening selections presented at 141, 201, arid 282 

words per minute. It was found that good intelligibility was possible 

when speech was compressed to 50 percent of its original time length, 

but intelligibility rapidly declined after that point. 
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Enc and Stolurow (1960) reported the effect of two listening 

rates on blind school children tested for learning and comprehension. 

They found that practice increased listening efficiency and that the 

level of comprehension was acceptable at either speed. 

Research from 1961 to Present 

With the advent of the 1960's, there was burgeoning of resedrch 

in the field of compressed speech, with some of the experimentation 

utilizing the "speed-changing" method of compression and some utiliz-

ing the "sampling" method of compression. The former method differs 

from the latter in that the speed--changing ~ethod changes word 'rate by 

the simple reproduction of recordings at different speeds, while the 

sampling method excludes small portions of a tape through a mechanical 

process such as the one described by Foulke (1971), (See p. 13.) 

Utilizing the speed-changing method, Klump and Webster (1961) 

made the follmv-ing observations: 

These studies suggest that it is not the brain of the listen
er that is overloaded by the speech speed up. The limit is 
apparently set by the ability of the ear ~o decode the fre
quency shifted patterns and not by the speed up, per se. 
Even ~ith the frequency shift plus speed up, a listener can 
be pushed 50 percent faster than normal in comprehending 
messages with a relativelT small sacrifice of intelligibi~ 
lity (p. 267). 

The concept "intelligibility" can be differentiated from the concept 

"comprehension". The former requires only identification of a word or 
::.' 

phrase while the latter requires an understanding of content or con-

cepts. 

Foulke and Sticht (1967a) noted that "when speech is accelerated 

in this (speed-changing) manner, there is a shift in the frequency 
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components of the voice signal that is proportional to the change in 

the tape or record speed" (p. 4). 

Still another method of compression was reported by Scott (1967), 

Using a computer, he was able to discard certain segments of speech 

transduced to electrical form. · The use of the computer has also been 

studied by Chapman (1967), Seo (1967), Reddy (1968), Foulke (1969), 

and Qureski (1974). 

Little effort had been directed toward the ·special educational 

implications of rapid speech until Emerson Fo~lke began his work in 

the mid 1960's. One of the major contributions of Foulke (1967b) was 

made when he and Robert Bray organ-ized t;:he First Loui'!ville Conference 

on Time Compressed Speech for the purpose to 

•.• determine the present status of research and develop~ 
ment with respect to the production and use of rate control
led speech, inform interested people of its current status, 
and formulate plans relating to the future development of 
the area (p. 7). 

Also under the leadership of Emerson Foulke, the Second Louisville 

Conference on Time Compressed Speech was held in October~ 1969. 

The American Institute for Research at Silver Spring, Maryland, 

gas been ari extraordinarily productive center for investigation and 

dissemination of information concerning time-compressed speech. The 

work there was begun under the leadership of David B. Orr and continued 

by Herbert L. Friedman. Other centers are located at a. number of unl-

versities including: University ofillinois, Syracuse University, 

University of Utah, and Massachusetts Institute of Technology.· 

In 1969, the Whirling Dervish was introduced by Discerned Sound 

of California. This is an electro-mechanical compressor of the-

Fairbanks type that uses a rotating cylinder with four playback heads 
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to obtain samples from a continuous tape loop upofl which the signa 1 to 

be compressed or expanded is temporarily stored. 

In the early 1970's, the VOCOM I was introduced. This compressor 

contains the samples that are represented in the compressed reproduc

tion by~tarting and.stopping a tape as the signal is being recorded 

on it. The decisions to stop the tape are based upon information ob= 

tained from the signal that is being copied. In one mode of operation, 

co_mpression is achieved by stopping the tape recorder during the un

filled intervals that are distributed throughout fluent speech produca 

tion. To obtain additional compression, the copying tape recorder may 

bE_! ·set to sample vowel sound by stopping and starting repeatedly while 

they are occurring. The compressed signal is recorded on a cassette, 

and the cassette transport is an integral part of the equipment. 

Varispeech-I, an electronic speech compressor developed by Pro

fessor Francis Lee, a member of the faculty of the Department of 

Electrical Engineering at the Massachusetts Institute of Technology, 

was also introduced in the early l970 1 s. The compressor includes a 

cassette transport on which the sigflal to be compressed is reproduced 

and a small, special-purpose computer which obtains from the output 

signal the samples that are reproduced consecutively in the compressed 

output. The device is also capable of speech expansion. 

One of the biggest breakthroughs regarding compressed speech de

vices came in 1973. The Cambridge Research and Development Group 

announced the success of their efforts to incorporate the functions 

required for the electronic compression of speech in two integrated 

circuit chips. These chips are small enough to be included in even the 

smallest cassette recorders. Cambridge has estimated that the inclusion 
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of the chips in a cassette recorder would raise the cost by as little 

as $40.00. 

The material presented in the preceeding pages constitutes a 

capsule perspective of significant developments in compressed speech 

from'its inception to the present time. The following pages were de~ 

signed to focus on literature more closely related to the present study 

and to complement the first part of this chapter with the addition of 

_ other significant developments. 

Applicable Research 

Comprehension of time-compressed speech is influenced by many 

factors relating to the listener and to the stimulus. Factors re

lating to the listener include such variables as age, sex, and intelli

gence. Stimulus factors include such variables as the amount and 

method of compression, the nature of material to be comprehended, and 

the characteristics of an oral reader's voice. This section of the 

review of selected literature of compressed speech was organized into 

five major areas: (1) research related to selected stimulus variables, 

(2) research related to selected listener variables, (3) research re

lated to comprehension and retention, (4) research related to multi

media presentations, and (5) research related to the reading ability 

of the learner. 



19 

Stimulus Variables Affecting Comprehension 

Effect of Compression 

A myriad of studies have sought to uncover the effects of com-

pression on the comprehension· of materia 1. One of the most important 

studies was reported by Fairbanks, Guttman, and Miron (1957): 

A pair of independent message-test units, each consisting of 
an extended exposition of technical information and a cor
responding test of factual comprehension, were developed. 
The messages were read by an experienced speaker at 141 words 
per minute, recorded, and compressed automatically in time 
by various amounts. Independent groups of subjects, all 
Air Force trainees, were assigned to five. experimental groups 
which represented a series of compressions ranging from 0 to 

. 70 percent, and to a sixth test--only condition in which no 
message was used • 

.. The curve of comprehension as a function of message time 
was characteristically sigmoid. Response was approximately 
SO percent of maximum when message time was 40 percent (60% 
compression, 3S3 wpm). When message time was SO percent (282 
wpm), the response per time was maximal. Analysis of var
iance indicated that time compression, listener aptitude, 
and message effectiveness all effect factual comprehension 
significantly, and afforded evidence that interaction of 
time compression and message effectiveness in the expected 
direction is significant (p. 18). 

Thus, Fairbanks, Guttman, and Miron (1957) found little difference in 

the comprehension of listening selections presented at 141, 201, and 

282 words per minute. The results of this study were highly signifi-

cant, for it had become apparent that individuals possessed the ability 

to effectively comprehend machine-compressed speech. 

Showing the adaptability of the listening mechanism, Diehl, White, 

and Burk (19S9) presented a tape recording to matched groups of col-

lege freshm~n and found listening comprehension to be unaffected with-
~· . 
l. 

in the range of 126 to l72 words per minute. The lecture varied for 

each of the groups only in rate as altered by increasing or reducing 
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pause time. At the conclusion of the lecture, group ::_e::::bers COUI~-=:ed 

a response sheet composed of simple-recall type complecion quest~~s 

based on the lecture content, and a rating seale in which the de::_:__ -ary 

of the lecture was judged. 

Foulke and Sticht (1967b), using the STEP Listening Test aori -•orkQ 

ing with .college students, found a decrease in comprehension of E:::.I 

percent between 225 and 325 words per minute and a decrease in ca:::::re

hension of 14 percent, between 325 and 425 words per minute. 

In another study, twelve comparable groups of. college studec::s 

heard a listening selection at_ rates varying from 125 to 400 word:: per 

minute. Foulke (1968) reported that comprehension was not seriou:;ly 

affected by increasing the word rate from 125 to 250 words per mi=:::.te, 

but it declined rapidly thereafter. The suggested explanation of 

these results is that time is required for the perception of words and 

that as word rate is increased beyond a certain point, the percep:Lon 

time available to the listener becomes inadequate and a rapid det;zio

ration of listening comprehension commences. 

Sarenpa (1971) reported the relative effect of two different 

rates of speech in tape-recorded instruction. The rates used wera 

normal speaking and 60 percent compression. No significant differ~nce 

was found in the effectiveness of· the two types of tape in a coll~e 

level self-study biology course .. A 12.3 percent saving in time by the 

group using the compressed _tapes was reported. 

Speech at five rates, 175 to 375 words per minute. was admini3-

tered to groups of 16 high school juniors from four curricula trac~. 

Langford (1974) reported listening performance decreased as words ~er 

minute exceeded 275 for all tracks although_ students in the highes:= 

ability track made the higher scores on comprehension tests. 
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An experiment was performed with college students using tapes 

compressed to 225 words per minute and tapes of 175 words per minute 

for instructional purposes. Gleason, Calloway, and Lakota (1974) found 

that there was no significant difference in comprehension and that 

therefore, the use of the compressed tape led to more efficient learn-

ing, because of its time~saving· factor. 

In another study, Short (1974) used compressed tapes (25 and 55%) 

in teaching part of an elementary course in Nutrition and Food Science. 

No significances were found between normal speed tape users and the two 

groups of compressed tape users on tests on the content of these tapes, 

There have been a few studies which would give different results 

than reported thus far. Nolan (1967), using speeds of 175 and 225 

words per minute 9 presented material on various school subjects to 360 

legally blind secondary students with or without interruptions to allow 

time for active review of material heard up to that point. It was 

found in all subjects and under all experimental conditions that the 

uncompressed speech led to significantly higher scores on comprehension. 

tests than the compressed speech. Adelson (1972) supports this finding 

when reporting that two hundred college students listened to an un-

interrupted one~hour lecture composed of three equated passages pre-

sented at 275 words per minute. A 75-item, five-option, multiple-choice 

comprehension test was administered following each lecture. Statisti-

cal analysis of comprehension test results show significantly less 

comprehension at 275 than at 175 words per minute . In ad~ition, Oakley 
• j-

(1970) presented pre-vocational fnformation to 398 high school English 

pupils at 166, 266, 332, and 381 words per minute. It was found that 

comprehension decreased sharply at the compressed rates. 
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Rate Preference 

In order to determine the preferred listening rate of college stu-

dents, Foulke and Sticht (1966) tested subjects enrolled in introduc-

tory psychology classes. They discovered that naive college students 

preferred a listening rate of 207 words per minute, a rate well above 

the speech rates typically reported in the literature. In a similar 

study with 100 blind college students, Foulke (1966a) found that there 

was a preference for a 275 word rate, but those who had been in college 

'. 
for the longest period of time expressed a stronger preference for 

faster rates -- up to 350 words per minute, 

·' 
Cain and Lass (1974) studied the listening rate preferences of 100 

college students between 100, 125, 150, 175, 200~ 225, 275, and 300 

words per minute, It was reported that 175 words per minute was the 

most preferred rate. This approximate rate frequency appears in the 

literature as representative of the "average'' or "normal" rate for oral 

readings. This finding is in disagreement with the results reported 

earlier by Foulke and Sticht (1966). Cain and Lass (1974) made the 

following observations: 
. . 

One possible explanation for this discrepancy is the metho-
dological differencesbetween the two studies. While only 
nine discrete rates were available to the subjects in the 
present investigation, Foulke and Sticht offered their sub
jects a range from 0 to 500 words per minute. In addition~ 
the present study employed a.paired comparison technique for 
rate preference evaluations, while a method of limits pro
cedure, in which the subjects were allowed to manipulate the 
rate of the passage, was used in the Foulke and Sticht study. 
Furthermore, it should be noted that the rate used in the 
present study which came closest to Foulke and Sticht's fig
ure of 207 was 200 wordsper minute, which in all four sub
ject groups was the second most preferred rate (p. 678). 
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Comprehension and Method of Compression 

The sampling method of compressing speech was previously differen-

tiated from the speed changing method. (See p. 1'5.) McLain (1962) 

asked high school students to listen to a selection reproduced by each 

of these techniques. Each of two groups were given the stimulus rna= 

terials, and a significant difference was discovered in favor of the 

sampling method at better than the five percent level of significance, 

Foulke (1966b) utilized sampling and speed changing methods in a 

similar experiment and he, too, found a significant difference in favor 

of the sampling method. Using blind students in still another experi-

ment, Foulke. (1964) found the method used to compress speech to be an 

insignificant variable. 

Effect of Speaker's Style 

There is evidence to support the contention that comprehension is 

affected by the speaker's voice and style. Foulke (1967a) designed a 

two-factor experiment in which rates of 175 and 300 words per minuteJ 

and three markedly different speakers, were used. Analysis of variance 

revealed the word ~ate variable and the reader variable to be signifi-

cant and Foulke (1967a) concluded that "the choice of a reader does 

make a difference. However, it (the experiment) provides no informa-

tion that would be useful in mediating that choice" (p. 66). 

In a similar study, Zemlin, Daniloff, and Shriner (1968) presented 

speech samples at normal rates and at 20, 30, 40, and 50 percent com-

pression. The speech samples were spoken by a male and a female to 40 

normal college students. It was reported that difficulty began and ac-

celerated as rates of compression went beyond 20 percent. At 50 percent, 
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the degree of difficulty was five times that of normal speech. As thE 

degree of compression increased, the male's speech was progressively 

less difficult to comprehend than that of the female. 

Nature of the Material !£ be Comprehended 

Spieker (1963) reported with regard to the effects of passage 

difficulty on listening comprehension that subjects (all possessing 

fifth-grade listening ability) scored significantly lower on hard 

(grade nine/ten) listening passages than on the easy (grade three) or 

medium (grade five/six) passages. In a similar studyi Reid (1968) 

presented compressed materials that differed in levels o.f. grammatical 

complexity at various rates (175 to.375 words per minute) to a variety 

ofsubjects, 180 from each of two universities, In each instance, the 

grammatically simplified.version resulted in greater average compre-

hension than the original, 

Watts (1971), using both Officers and noncommissioned officers in 

an Air Force teacher education school, conducted e.xperiments to deter= 

mine the effects of compressed materials on student comprehension when 

different types of subject matter were employed. It was found that 

subject matter was•an important variable, with large variations in 

achievement attributable to subject matter difficulty, It was con= 

eluded that compressed speech can be used effectively in an operational 

school setting, but that subjects of only moderate difficulty are most 

amendable to rate acceleration. 

Foulke (1969) presented literary and scientific passages in 

~ ·- . 
Braille to blind students of the sixth through eighth grades and com-

pressed at 175, 225, 275, 325, and 375 words per minute. Comparison 
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uf mean comprehension scores for each group with comprehension scores 

of the Braitle group indicated no significant loss in comprehension for 

literary material through 225 words per minute and up through 275 words 

per minute for the scientific material, b~tt at fat~ter rates the loss 

became significant. In another study, selections of technical and 

historical material were presented orally to subgroups from a popula-

tion of 52 college students. The passages were spoken at 145, 120, 

and 160 words per minute. Ernest (1968) reported that those listening 

to technical material performed better on comprehension tests than did 

those listening to historical material. 

'The review of selected literature relat,ed to·the concept· of.com- · 

prehension revealed four important concepts. First, while there was a 

loss in comprehension of compressed speech, the loss appeared insigni-

ficant up to about 250-280 words per minute. Thereafter, there was a 

rapid decline in comprehension (according to the majority of the studies 

cited). Second, the sex of the reader may be a significant ·factor in 

the comprehension of compressed speech, Third, the type of material 

and level of complexitj were variables having a significant influence 

on comprehensibility, Finally, the preferred listening rate may have 

been underestimated. 

Listener Variables Affecting Comprehension 

Sex of the Listener 

In three similar studies, comparisons of the comprehension test 

scores of male and female listeners have revealed no sex related dif-

ferences in comprehension for word rates varying from 174 to 475 words 

per minute, Foulke and Sticht (1967b), Orr and Friedman (1964), and 
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Langford (1974). However, Hogben (1974) found that female subjects 

showed significantly better comprehension at high rates than did male 

subjects. In another study, Goldhaber (1968) reported that male sub-

jects scored significantly higher than female subjects on a 20-item 

multiple choice test for passages spoken at 141 words per minute and 

subsequently compressed to 175, 325, 375, and 425 words per minute. 

Listener's Age and Educational Experience 

In the research relevant to this topic, school children have 

served as subjects, and their age and the amount of education have, of 

course, varied concomitantly. Therefore, the outcome of such experi-

ments cannot, strictly speaking, be related to either age or amount of 

education alone. Fergen (1954) and Wood (1965) found a positive re-

lationship between the grade level of school children and the compre-

hension of compressed speech. Together, their experiments included 

grades one, three, four, five, and six. In addition, Goldhaber (1970) 

conducted an experiment to determine the ability of students at two 

academic levels to comprehend compressed speech. An analysis of vari-

ance revealed significant differences within the main effects of rate 

and academic level of subjects .. 

Moll (1968) reported a study with elementary children that as the 

rate of presentation increased, comprehension decreased. Age seemed 

to be a significant factor in that fifth graders comprehended compress-

ed speech much better than first graders. 

Intelligence of the Listener 

In the case of children, the evidence presently available is not 
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sufficient to permit a conclusion regarding the effect of intelligence 

on the comprehension of compressed speech. Fergen (1954) presented 

material spoken at 80, 130, 180, and 230 words per minute to inter

mediate grade children. He found no relationship between the IQ's of 

grade school children and their ability to comprehend compressed speech. 

However, it should be pointed out that 230 words per minute was the 

fastest word rate presented in the experiment. 

Woodcock and Clark (1966a) administered three standardized listen

ing passages to 162 elementary school children who were classified in

to three levels of intelligence. Results of the study revealed that 

list-ening rates of 228 and 328 words per minute were more efficient 

for learning and retention than was the normal rate of 178 words per 

minute. The most efficient rates for subjects of lower IQ's were 

slower than those for children of higher IQ's. 

Foulke (1969) performed an experiment to determine the effect of 

IQ on listening for selections presented at the normal, and·two accel

erated word rates. Subjects were blind children drawn from the fifth, 

eighth, and eleventh grades. Their comprehension was assessed with 

the STEP Listening, the listening passages of which were presented at 

175; 275, and 375 words per-minute, Intelligence was assessed with the 

WISC, and with the Interim Hayes - Binet Test. The principle result of 

the experiment was the finding that the-maximum word rate at which 

listening comprehension was preserved depended upon the IQ of the lis

tener. For those subjects in middle and high IQ groups, listening 

comprehension did not begin to decline seriously until a word rate of 

275 words per minute had been exceeded. For subjects in the low IQ 

group, listening comprehension began to decline when the normal word 

rate of 175 words per minute was exceeded. 
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A more definite conclusion regarding the effect of intelligence 

on the comprehension of accelerated speech is possible in the case of 

adults. Goldstein (1940), Nelson (1948), and Fairbanks, Guttman, and 

Miron (1957) concur in showing a positive relationship between the in-

tel1igence of the listener and the magnitude of the decline in listen-

ing comprehension as word rate is increased. 

Visual Status of the Listener 

There are prior grounds for expecting blind individuals to show 

better listening comprehension than sighted individuals. In general, 

blind p~ople depend to a much greater, extent than sighted peop_le upon 

aural communication. Increasingly, blind students, and other blind 

people who read 9 do so by liste_ning to recorded books. The practice 

afforded by such experience might be expected to improve listening 

ability and this ability should be advantageous to listening to com-

pressed speech as well. Furthermore, whereas compressed speech may be 

little more than a curiosity to the average sighted person, it may be 

perceived by the blind person as a potential solution to the serious 

reading problem he experiences by virtue of the slow rate at which he 

reads ordinarily. When such a person serves as a subject in an exper-

iment in which the comprehension of compressed speech is measured, he 

might be expected to maintain a more. attentive adjustment. 

The research related to this question is meager, and the results 

are conflicting.. Foulke (1964) reported evidence for superior compre-

hension by blind subjects. In a direct comparison, Bellamy (1974) re-

ported an experiment in which 31 blind and 26 sighted junior high 

school pupils listened to a scientific passage on blood circulation 
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compressed to a rate of 275 words per minute. Bellamy (1974) found no 

significant difference between blind and sighted subjects with respect 

to the comprehension of time compressed speech listening selections. 

Furthermore, in arr experiment performed by Hartlage (1963), blind and 

sighted subjects did not differwith respect to their comprehension of 

listening selections presented at a normal word rate. 

Improving Comprehension of Time-Compressed Speech 

In an experiment performed by Fairbanks, Guttman, and Miron (1957), 

a mean comprehension score of 63.8 percent was obtained by subjects 

who listened to a selection presented at the i.mcompressed rate of 141 

words per minute. Compressing this selection by 50 percent to a word 

rate of 282 words per minute resulted in. a mean comprehension score of 

58 percent, With two consecutive presentations of the selections at 

282 words per minute, the mean comprehension score was 65.4 percent. 

Though the subjects who served in this experiment did not save any 

listening time, the two exposures did result in slightly improved com

prehension. 

Hopkins (1974) performed an experiment with 150 sophomore high 

school English students to determine the effect on the-comprehension. 

of presenting a passage from the Nelson-Denny Reading Test at 152, 304, 

and 456 words per minute. Certain subgroups heard the 456 words per 

minute material three successive times and the 304 words per minute 

material twice in succession; In general, comprehension decreased as 

the rate increased, but no significant difference was found between a 

group subjected to 152 words per minute and a group which was subjected 

to the 304 words per minute material twice. In a similar study, 
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Anderton (1970) reporced an experiment in which no significant differ

ences in learning were found at rates of 150, 200, 250, and 300 words 

per minute or between a presentation at 150 words per minute compared 

to two successive presentations at 300 words per minute. In respect 

to the value of review~ Woodcock (1971) reported that a single pass 

through material is a more efficient use of available learning time 

than repeated exposures to the same material. 

Thomas Sticht (1971) reported two experiments to determine whether 

using the time saved by the time compression process to repeat or ex

tend information presented by audio tapes would increase the amount 

lt;!arned by listening to rapid speech·. · Neither repeating nor ext.ending 

information improved learning over that obtained by listening to un

compressed information for an equal amount of time. This was true for 

high and low mental aptitude men. In a similar study, Gill (1975) 

worked with engineering students to determine whether using the time 

saved by compressed speech to reinforce information presented by audio 

tapes would increase the amount of information learned by the listener. 

Two groups of the subjects were allowed to record notes over the audio 

message during the time saved by compressed speech (compressed by 20 

and 40 percent). Gill referred to this as an interim activity. When 

comparing with a control group, he found that listening time could be 

saved without significant loss of comprehension, but the interim acti

vity did not aid in comprehension of the audio message. 

A number of studies have sought to define·the role of practice in 

the comprehension of compressed speech~ .. Voor and Miller (1965) tested 

fifty college students who heard five stories delivered at a rate of 

380 words per minute. A test of comprehension was administered after 
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each story, and the scores were subjected to analysis of variance. 

Interpretation revealed significant improvement in comprehension at 

the one percent level of confidence, Comprehension scores reached op-

timum level after a few minutes of exposure to compressed selections, 

indicating that practice increas~d the subjects' ability to comprehend 

accelerated speech. 

Goldhaber (1974) reported that native speaking English, Navajo, 

and Spanish students' overall listening comprehension and ability to 

recall time compressed material improved significantly after a two

hour training period. No between~group differences were found. 

As. the result of an experiment with blind high school students,·· 

Resta (1971) reported that as little as a two hour period of practice 

in listening to frequency-shifted time-compressed speech made a signi

ficant change in comprehension of frequency-shifted speech as compared 

to a group not having had such practice. In direct contrasti Woodcock 

(1971) found that after an initial two or three exposures to rate-

controlled recordings, practice produced little improvement in perfor

mance .. In addition, Barnard (1970) conducted an experiment in which 

five stories were presented to subgroups of 92 sixth graders at 125, 

200, ~nd.275 words per minut~.: There was no significant gain in lis-

tening comprehension as a result of the training sessions using com-

pressed speech. 

Foulke (1964) performed two experiments to evaluate training 

methods. In one experiment, blind school childten.were trained by 

listening to uninterrupted speech. One group listened at a constant 

high word rate of 350 words per minute, while the other listened at an 

initially slow but increasing word rate. In the other experiment, 
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word rates were varied in the same way. However, the training passage 

was interrupted frequently and subjects were questioned about the rna~ 

terial just heard. The exposure time was approximately 25 hours, The 

effectiveness of training was evaluated by comparing pre-training STEP 

Lis-tening scores with post-training test scores from equivalent forms. 

While none of the four techniques yielded superior ability to compre-

bend, it was also apparent that some of the subjects showed superior 

comprehension without training. 

Orr and Friedman (1967) also tested the effectiveness of time 

compressed speech technique in presenting material under conditions 

of ·mass practice. A small group of subjects received practice for 

seven hours per day for five consecutive days at rates of 2~ times the 

normal speaking rate (i.e., at 425 w.p.m.). Listening passages and 

corresponding tests were presented daily. Results showed that the 

comprehension increased from a mean of 40 percent of normal speed com-

prehension on the first day to a mean of 70 percent comprehension on 

the-fifth day. Orr and Friedman (1967) commented, saying that 11while 

effective, the mass-practice procedure produced no better performance 

in a total of 35 hours of practice than previous experiments using 

·spaced practice in a total of 12-15 hours of practice" (p. 223). 

Previously, Orr, Friedman, and Williams (1965) had divided thirty-

two college students into two roughly matched groups. The experimental 

group practiced listening to compressed speech by spending several 

hours listening to novels~ , Orr~ Friedman, and Williams (1965) con-

eluded that: 

First, although controls may have been a slightly more. 
able group, experimentals overtook them after the first 
week's practice and maintained or increased that advantage 
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vidual differences within both groups at all levels, 

Although there appeared to be a tendency for controls 
to be superior initially, there was no significant difference 
between experimentals and controls at either the 175 words 
per minute level or at the initial 475 words per minute level" 
No significanc difference existed between experimental and 
control groups at 325 words per minute or 375 words per min= 
ute,. However, sharply significant differences appeared at 
425 words per minute which was the new passage introduced as 
a measure of experimental generalization of practice effects 
to new material. Further, there was also a significant dif
ference between the two groups on the repeated high speed 
base-line passage. Thus, under the impact of practice, the 
experimental group was able to build a greater skill in lis~ 
tening comprehension at higher levels of speed than the con
trol group was able to develop (p. 151). 
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Thus, practice may produce an advantage when high. levels of com~ 

·prehension are used, while at the -lower levels of comprehension. there 

may not be as much advantage to be gained through the introduction of 

practice procedures. 

Friedman~ Orr, Freedle, and Norris (1966) compared the comprehen-

sian test scores of subjects given 35 hours of mass practice in listen-

ing to accelerated speech with comprehension test scores of ·subjects 

given 12 to 14 hours of distributed practice in listening to ~ccelerat-

ed speech. They concluded that the comprehension demonstrated by the 

distributed practice group was as good or better than the comprehension 

demonstrated by the massed practice group.· 

Finallyj Friedman and Orr (1967) performed experiments at the 

American Institutes of Research concerning the effect of practice on 

compressed speech at listening rates up to 475 words per minute. It 

was concluded from the results of these experiments that comprehension 

of compressed speech can be improved by practice. 

Evidence presently available from studies is not sufficient to 

permit a definite conclusion regarding the effect of the following 
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variables on comprehension of compressed speech: (1) sex of the lis

tener, (2) intelligence of children, (3) visual status of the listener, 

and (4) training of the listener. However, there is evidence to support 

the conclusion that there is a positive relationship between intelli

gence of adults and comprehension of compressed speech. 

Comprehension and Retention of 

Time Compressed Speech 

The relationship revealed from a majority of the studies reviewed 

thus far is one in which comprehension, as indicated by test scores, 

decreased as word rate or the amount of comprehension is increased. , 

However, outcome measures based upon test performance alone do not take 

into account the learning time that is saved when speech is presented 

at. an accelerated word rate, Such an allowance may be made by dividing 

the comprehension score by the time required to present the message. 

This index of learning efficiency expresse-s the amount of learning per 

unit time. Using such an index as previously stated, Fairbanks (1957) 7 

Enc and Stolurow (1960), and Foulke (1969) found that learning effi

ciency increased as word rate was increased up to approximately 280 

words per minute, and remained constant with further increases in word 

rate. Thus, although one who listens to a selection presented at 325 

words per minute may not be able to demonstrate as much comprehension 

as one who listens at a norma 1 rate, he may be learning more per unit 

time. Using the same logic, Enc and Stolurow (1960) have computed an 

index of the efficiency of retention. 

The word rate at which a listening selection is presented appar

ently has no special effect on the rate at which forgetting occurs. 
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Enc and Stoluro>v (1960) worked with adolescent blind children, Material 

was spoken at 170 and 220 words per minute. There was no significant 

difference in compr€hension and retention between the two rates after 

24 hours. It was concluded that the faster rate was a more efficient 

learning device. Foulke (1966c) explored the retention of material 

presented at ,accelerated word rates .. A· two-factor experiment was per~ 

formed in which word rate and retention intervals were varied. Word 

rates were 175, 225, 275, and 325 words per minute. Retention inter

vals were zero days, seven days, and 30 days.. Three hundred fifteen 

junior high pupils were divided into 12 treatment groups; each group 

listened. to a 2015 word selection at one of the four word rates u-sed 

and was tested after the appropriate retention interval, Analysis of 

variance revealed an overall significance for both independent variables 

and their interaction .. The results suggested that the retention of 

materials learned by listening to "rapid speech" was not different than 

the retention of material presented by conventional means. 

Friedman, Orr, Freedle, and Norris (1966) reported an experimen.t 

with college students in which the subjects were recalled after dif

ferent periods of time and asked to take tests on materials heard dur= 

ing the experiments in which they had formerly.taken part. No differ

ences were found in the degree of retention of material heard in the 

compressed form and materials heard at normal rates. 

In another study, using the text of the Nelson;..Dennx Reading_ Test, 

George (1974) presented tapes to college freshmen at normal speaking 

rate and compressed rates of 275, 325, and 375 words per minute.· k 

similar set of tapes was prepared using a rewritten simplified version 

of the same passage. The retention intervals were immediate, one day, 
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and one week. The rate of presentation variable was the only signifi

cant main effect. The fact that more forgetting occurred at the lowest 

rate than at the three highest rates is similar to the results reported 

by Foulke (1966c) and Friedman, Orr, Freedle, and Norris (1966). Of 

course, since more was comprehended at the lowest rate, there was po

tentially more forgetting at this rate than at the other rates. How

ever, it will be recalled that there was no evidence that the percentage 

of material originally comprehended that was subsequently forgotten was 

differentially affected by the rate of presentation. This result is 

also consonant with the results of Foulke (1966c) and Friedman, Orr, 

Freedle, and Norris (1966). 

Barabasy (1968) reported that a 21 minute college course compres

sed to 14 minutes was listened to without any significant greater loss 

in recall or retention than in the case of listening to the original 

recording. Woodcock (1971) administered three standardized listening 

passages to 162 elementary school children. Immediate and ·delayed 

(one week) retention data were collected. Results of the study indi

cated that listening rates of 228 and 328 words per minute were more 

efficient for learning and retention than was the normal rate of 178 

words per minute. Loper (1974) worked with 121 under~graduate speech 

students. Subgroups heard a passage on meteorology at 141 word~ per 

minute and in compressed form at one-third and one-half thetime of 

the original message:· Presentations were followed by an immediate 

comprehension test or a two-weeks delayed test. In general, the find

ing was that retention was also such an inverse functiont but only when 

the message was presented without visual augmentation. 

An investigation of the literature related to retention revealed 
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that the word rate at which a listening selection is presented apparent· 

ly has no special effect on the rate at which forgetting occurs. In 

general, the studies cited support the conclusion that differenc8S in 

the course of forgetting are due to differences in original learning. 

Of course, as has already been shown, the amount of original learning 

is a function of the word rate at which a listening selection is pre-

sented. 

Research Related to Multi-Media Presentations 

A limited amount of research has been reported on the impact of 

a multimedia presentation on the comprehension and/or retention of com-

pressed speech. Nonetheless, information related to the single~channel 

concept, to simultaneous reading and listening, to simultaneous pre·~ 

sentation of aural messages a-nd pictorial embllishments 1 snd to the 

information of a general concept of multi-media presentations was cern" 

sidered pertinent to this section of the review of selected literature. 

It should be noted that the reported findings are some\vhat contradic-

tory. 

Single-Channel Concept 

The Broadbent' (1957) model implied that the perceptual system 

operates on a single channel,when ,it: becomes overloaded. Furthermore, 

Broadbent (1957) asserted that the channel selected was dependent on 

the characteristics of the input:,, 

; ., • the human perceptual system has a limited capacity, 
, that in consequence a selecti~e operation is performed upon 
all inputs to the system, and that this operation takes the 
form of selecting all inputs having some characteristics in 
common. Such an operation extracts little information from 
the signal and thus should be economical of nervous 



mechanism. Characteristics on which the selection can op
erate may be named ttsensory channels." The particular 
SE~lection made at any one time will depend part.ly on char
acteristics of the input itself (physical activity, earli
ness in time, absence of recent inputs on that channel, 
position of the channel in the hierarchy of all channels) 
and partly on information in a more permanent store. The 
change from one selection to another will take a deter
minate time (p, 205). 
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Thus, Broadbent rec:ognized the importance of redundancy of information 

as well as the single-channel concept. 

Jester (1974) presented materials to college students aurally, 

visually, and combining the two modes. Rates varied from 200 to 400 

words per minute. Increasing the rates of presentation resulted in a 

reduction of comprehension. When the two modes are presented simulta~ 

neously, the individual selects the modality which is best for him, 

thus suppo}:"ti.ng Broadbent's conclusion that ~11hen the information pro-

cessing capacity of the perceptual system is overloaded, it operates 

as a single-channel system. 

Loper (1974) measured the relationships between a spoken message, 

the same spoken message visually augmented through the use of televised 

pictorials, and presentations of this material at the three levels of 

compresslon. One hundred twenty-one college students in seven groups 

were given an immediate and· a two-weeks delayed 'test. ·· He concluded 

that spoken messages !17ere not aided by visual augmentation of compres-

sed materials, but that visual augmentation decreased the amount of 
.. ; ~. . a ~ ·' 

comprehension ;loss··at~' the higher ·rates of compression. Loper also 
' •. (" ~· il• 

found that retention of information was not a function of rate when 

subjects were exposed to aural-only messages and that retention of in-... 
formation was a function of rate of compression when subjects were ex-

posed to visually augmented compressed messages. Finally, Loper 
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concluded that visual augmentation of messages aids in the retention 

of information when the messages w·ere originally presented at high rates 

c1f compression. 

A study was designed by Boyle (1969) to investigate the effects of 

three variations o£ visual stimuli on comprehension of compressed 

speech. Using relevant pictorial visual stimulation, irrelevant and 

unstructured visual stimulation, and no visual stimulation, Boyle dis-

covered that these variations did not produce significant differences 

in listening recall. He noted that differences in word rates produced 

a significant difference in recall, and that there was a significant 

decline in scores of subjects from immediate to delayed recall, re-

gardless of word rate. 

Anderton (1970) sought to determine if pictorial embellishments 

contributed t:o learning by employing four different speeds of presen~ 

tation and· the use or non-use of pictorial embellishments. Anderson 

(1970) discovered no significant difference in learning resulting from 

e combination tape and slide instructions l program at different rates 

c1r from the presentation of instructional matex·ials twice at high 

speeds rather than only once at normal rate, 

•.• Regarding pictorial ,embellishments; there was no signi-
ficant difference in learning because of their use or non- ,, 
use. There was also no significant differences in learning 
resulting from a preseritation at faster rates, wit~out pic
torial embellishments, from the learning resulting from pre-. 
sentation of the original program (p. 2). 

He also concluded that pictorial embellishments were not worth the 

time and expense of preparation, and considering the amount learned 

and the time involved,. the repetition of messages at 300 words per ' 

minute did not appear to be beneficial. 

Benz (1971) presented a college-level geography lesson on maps 
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<~ln:•dly and aurally together with slides, at normal rates and at com~ 

pressions of one-third and one-half. Subjects were 295 college stu-

dents. He report~d the following findings: (1) the one-third compres-

sed aural-visual presentation was just as effective as the normal rate 

r~ural-visual; (2) comprehlmsion of the aural-only prese.ntation at the 

no:rmal rate was significantly•better than comprehension of the aural~ 

only presentation at one-third compressed rate; (3) at corresponding 

r.a t.e1s, the aura 1-visua 1 groups had higher scores than the corresponding 

sural-only groups; (4) presentations at the one-half compression rate 

were less effective than corresponding presentations at. the two other 

rat:es; and (5) the. one-half compression aural-visual version was nearl·l 

as effective as the normal rate aural-only presentation, 

An exper!ment in which 141 educable mental retardBtes served as 

subjects was reported by Woodcock and Clark (1968a). The experiment 

wa,s performed in order to eompare the effectiveness of comprehension 

of m•Herial that was: (1) r:ead only, (2) listened to \vith accompany~ 

i:ng :slides, or (3) listened to withoui:·any visual supplement. List:€n~· 

i~:~~g materials were presented to subgroups at rates varying from 53 tu 

378 words per minute. The material_consisted of the author's Stand-

.ard i:~ed Listening ~a.ssages together with. accompanying compreh.ansion. 

t~~s U~. Woodcock and Clark reported that both listening mc:d.es 'tver€ 

:3f.gnificantly sqperior to the reading mode. The listening mode with 

:1UdEl1S was more effective than .the ·listening-only mode. 

~- .... . ~: ,,, ... u r :~:. ::.- ··, . 

. ~>i~~~~J~tB:_!:!-~~~ Readif!B. and. L~~ten!p.i · 
. ;:; ... 7 ·:~d :·~~'} ·:;·: 

Kling ~nd Reiland (1968) ·conducted a pilot st:udy using compressed 

~Jpe"!!ch and the simult:aneoun. reading_ of the same passage in print. using 
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the ~~ _!3:eadin,g_ Su..£Y~Z and the STEP" Lis~in~. !~st,, elem<.:mtary stu~ 

dents listened to compressed speech while simultaneously reading the 

passage, or listened to compressed speech alene. or only read the 

passages, All three experimental groups showed a significant gain in 

reading rate and those students who listened and simultaneously read 

the passages showed the greatest gain. 

Parker (1970) reported .. the results of a study in which the pur" 

pose of the study was to determine the practicality of using time~ 

compr•essed speech as an instructional technique at the junior college 

level. Secondary problems leading from this purpose were the determi~ 

nation of: (1) the degree of compression possible without significant 

loss of comprehension; (2) the degree to which simultaneous reading 

and Listening would help or hinder comprehension at different degre~Ss 

of compression; and (3) the effect of rate and mode of presentation on 

students of varying degrees of aptitude" Subjects were 429 college 

students and selections from the Nels~~Denny ~~ !~~~ were pre

sented at norma 1 rates, compressed one-third, and compr f:ssed one-half, 

The following results were reportedJ based on performance'! of the stu~ 

dents on the comprehension test of the Nelso,_£-~;2'. Re~~~E;,g Test: (1) 

there was no significant difference between the normal rate and one~ 

third compression in any mode or for any aptitude level; (2) in the 

aural-only mode, one~half compression was significantly· less satis

factory than one~third compression; and (3) except in the case of low 

aptitude students, the one-half'compression in the aural-visual mode 

was as satisfactory as the one-third compression, 

. During a period of five weeks, groups of 20 elementary pupils 

organized by intelligence levels listened to 20 stories at normal rates 
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(178 w.p.m.), listened to the same stories at 37 percent compression 

(275 w,p,m.), read and listened at 178 w,p.m.,, and read and listened at 

275 w.p.m. Comprehension tests followed each story. Bruland (1974) 

reported that: (1) there was no significant difference between the 

rates; (2) the reading and listening mode was consistently supe:rior to 

the listening alone; and (3) the practice given had no ascertainable 

effects on the scores of the listening and reading tests. 

Robinson (1966) conducted a 30-day experiment in which mentally 

retarded children were exposed to rate-controlled taped material alone 

and to such material with a visual copy which was viewed simultaneously, 

with or without teacher. He reported no significant differences were 

found among three experimental groups or between them and a comparable 

control group. Bimodal presentations showed some superiority especial-

ly at slowed speeds. 

Reiland (1974) designed a study in order to give sixth grade child-

ren systematic practice in: (1) simultaneous reading and u;.stening tr) 

compressed speech; (2) listening to compressed speech only; and (3) 

were used as preaand post-test to measure differences in reading and 

listening comprehension. He: reported that no significant differences 
'• 

were found between treatments for the entire group, for dilfering levels 

of intelligence, or for sex. 

General ~£!. of Multi-Media Presentations 

After observing students receiving information through hearing a-

lone, through vision alo~e, and through vision and hearingt ~ravers 

(196lf) made the following statement: 



At the slower speeds of 200 words per minute or less, no ad
vantage was achieved through the audiovisual presentation, 
but at higher speeds two things begin to happen. First, many 
subjects took obvious steps to block one channel by closing 
the eyes or covering the ears, and second, despite this block
ing of one channel, the audiovisual transmissions of infor
mation turned out to be superior to the single channel. Pre--· 
sumably, subjects tended to block the information channel 
which was of least value to them (p. 376). 

Travers (1964) concluded that two sources of information can be pro-
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cessed successfully, provided the rate input is low. "At higher speeds~ 

where the information from a single channel is more than the processing 

system can handle, switching from source to source may occupy a part of 

the time available to taking in information. The time required for 

switching seems to be time out from learning" (p. 376). 

A majority of the studies cited in the immediately preceeding 

review of literature revealed that multi-media presentations caused 

subjects to select one channel for input of high speed presentations 

and block the other input channel. However, there are a minority of 

studies that would contradict this concept. 

Reading Ability of the Learner 

Those perceptual and cognitive factors, whatever they may be 1 

that are responsible for individual differences in reading rate may 

also be responsib'{e for individual differences in the ability to;com .. 

prehend compressed speech. If this i.s true, fast readers should be 

able to comprehend speech at a faster word rate than slow: readers. This 

hypothesis has· been tested by Goldstein (1940) and by Orr,. Friedman, and 

Will.i,ams (1965}. In.both experiments, a significant positive correla

t.ion was found betw~en reading rat'e and the ability to comprehend time 

compressed speech. In both experiments, it was also found that practice 
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in listening to compressed speech resulted in an improvement in reading 

rate. 

In support of this finding, Thames (1974) reported high school 

sophomores using compressed speech as pacing procedures improved signi= 

ficantly more on reading rate and vocabulary than did a comparable 

control group. This finding adds further support to the hypothesis 

that the two performances in question may be mediated, at least in 

part, by the same underlying factors. Nelson (1948) found no correla~ 

tion between reading rate and the ability to comprehend compressed 

speech. However, his measures of reading rate were taken from college 

entrance examination data collected some time prior to his study, while 

Goldstein (1940) and Orr, Friedman, and Williams (1964) obtained their 

measures of reading rate during their investigations .. 

Goldstein (1940) and Jesters and Travers (1967) compared the corn-

prehension resulting from listening to selections presented at sever~l 

word rates with comprehension resulting from reading the same selec~ 

tions, presented at the same word rates. In both cases, comprehensi.on 

declined as word rate was increased. Listening comprehension was 

superior to reading comprehension up to approximately 200 w.p.m. Above 

200 w.p.m., reading comprehension was superior •. Simultaneous reading 

and listening at 350 w.p.m. resulted in better comprehension than could 

be demonstrated with either mode of presentation alone. This finding 

further emphasizes the compatibility of the two processes. 

The preceeding survey of selected literature was synthesized 

through a two-phase organizational structure. After a chronologically 
. 

structured historical perspective, applicable research was presented 

as it applied to: (1) stimulus variables, (2) listener variables~ (3) 



comprehension and retention, (4) multimedia presentations, and (5) 

reading ability of the learner. The following chapter, ~hapter III, 

was designed to describe the methods and procedures for collecting 

and treating data, 

-.. · 
"· 

::-

.... 
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CHAPTER III 

DESIGN AND METHODOLOGY 

Introduction 

The purpose of this chapter is to describe the design and metho-

dology of the study, Included in this chapter are: (1) a description 

of the population that participated in the study, (2) a description of 

the reading test, (3) a description of the listening passage and lis-

tening comprehenHion test, (4) the procedures for preparing the audio 

tapes~ (5) the procedures for collecting the data, and (6) the methods 

for analyzing the data. 

Population Description 

This research was conducted with a population composed of under-

graduates enrolled in the Utilization of Instructional Media course 

C&IED 3122 during the spring semester of the 1976 academic year at 
l • ! . 

Oklal'rOma State University. The population consisted of a total of 165 

students representing seven sections of th~ Utilization of Instruction~ 

al Media course C&IED 3122. The course is a predominantly junior level 
····· .l. 

course required for teacher certification of all secondary and elemen-

tary education majors; it also meets the media proficiency requirement 

of the Oklahoma State•· Department of Education. Therefore, the course 

enrollment includes students from many different disciplines on the 

campus of Oklahoma State University. 

46 



47 

The test subjects were limited to fast and slow readers (previous

ly defi~ed p. 5-6) enrolled in the seven sections of the Utilization 

of Instructional Media course C&IED 3122. Fast and slow readers were 

randomly assigned to each of the following compression groups: (1) 

zero percent compression (165 w. p.m.), (2) 20 percent compression 

(208 w.p.m.), and (3) 40 percent compression (266 w.p.m.). Students 

in the test population not meeting the criteria for fast and slow 

readers were given equal treatment, but their performances were not 

considered in the final data analysis. 

A Description of the Reading Test 

The Mc~·!!ill Basic Skills System Reading Test, available in 

equivalent forms, was used in this investigation to classify students 

as fast and slm.; readers. A three-part test yielding scores for read= 

ing rate and comprehension, skimming and scanning, and paragraph com·

prehension, the McG~:::,-Hill Basi_£ .§.kills _£ystem B-eading, Te~ is designed 

for college-bound and college students. The test is intended to mea·

sure the student 1 s general level of competence in those reading skills 

which are most relevant to academic success. The reading selections 

used in the test were taken directly from colleg~ textbooks, 

Since the present study was concerned with reading rate and com·· 

prehension, only the first section of the McGraw-Hill Basi~ Skills 

Syste~ Reading_~' Form A, was utilized for the reading exercise of 

the experiment. After consultation with a reading specialist, the 

selection entitled "The First Hudson River Tunnel 11 was selected as· ap-· 

propriate for the reading classification of subjects in this investi .. -

g•!!tion. The material in the selection is at the difficulty level of 

most magazines, newspapers, and novels read by college-level students. 



Conco:~rni.ng the content validity of the !j:cG.~-Hill Bas.ic. Skh:~l~ 

~t[~.!~~ !':!:~~~~8. :!~~.~!_, the author, Alton Raygor (1970), states: 

test items could not be answered without reading the passage. 
The succeS!s rates of students "guessing" the answers were 
used in the final item selection. The final selection of 
the test items were based on • • • (1) success rates with
out readingt (2) point biserial correlation between item and 
the total score on the test, and (3) the difficulty level of 
the item (p. 31). 
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In. regard to the reliability of the Reading Rate and Comprehension 

R..aygor (19:70) St:i!ltes that the split~half reliability is .65. Further~ 

mon~, the stand<etrd error of measurement for the Reading Rate and Com-

prehension section~ Form A, is 2.00 standard score points. 

A nur~Jer of factors were responsible for the selection of the 

mc:nt f.or classifyi.ng subjects as fast and slm-1 readers. First, the 

test was available in equivalent forms. Therefore, a selection of 

equal difficulty from.Form B could be used for the listening passage, 

S•i:1cond, the test was normed for college students, constructed and 

standardized by J1cGra\•l:-ijill, and it measured the reading rate and 

comprehension sld.lls relevant to this iqvestigstion.,· Third, and most 

lmportantly~ the test was suitable to the ti!'le limits imposed by the: 

irt~r~llit iga ten:. 

Description of the Listening Passage 

and Listening Comprehension Test 

The passage entitled "Risks', Records, and Res9ues'.' from the Read-

:Lng !tate and Comprehension se"ction of the McGraw-Hill Basic Skills 

.~Y..~~!:~~ _Re~~.!.~.B. !~.~:.~~·· Form B, was chosen for the listening passage of 
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the study. There were three very important factors responsible for the 

selection of the particular passage for the listening exercise, First 9 

material for the listening passage was at the same level of difficulty 

as the reading material used to classify subjects as fast and slow 

readers. Therefore, the difficulty level of the material should not 

be a confounding variable in the study, Second, the passage was of the 

appropriate length according to a review of the literature in which the 

majority of studies indicated that the optimum length of the listening 

passages is 11-14 minutes, The length of the listening passage re

corded at 165 w.p.m. for this study was 11.4 minutes. Third, a ten 

item multiple-choice comprehension test, designed and produced by the 

McGraw-Hill staff, was available for use in this study, 

The tern item multiple~choice test designed for the passage en~ 

titled "Risks, Records, and Rescues'' was used to measure the subjects' 

listening comprehension of factual material after receiving an audio 

message in one of the following compression rates: (1) .zero percent 

compression (165 w.p.m.), (2) .20 percent compression (208 w.p.m.), or 

40 percent compression (266 w.p.m. ), 

Procedure for Preparing the Audio Tapes 

One of the major problems encountered in all compressed speech 

research is defining terminol~gy to be used in specifying the amount 

of compression. Carroll (1966) points out, "Measuring speech rate is 

not a simple matter of counting words per minute ••• " (p. 88). A 

resulting problem is.that specifications such as 75 percent of normal 

.listening time or 325.words per minute will not always represent speech 

at equivalent rates from one speaker to another. This problem stems 
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from the fact that output rate is dependent on the input rate, speaker 

vocabulary, rate oi speaking, etc. Foulke and Sticht (1967a) point out 

that ''There is no "normal' word rate that can be assumed since there 

is considerable variability in the published estimates of normal word 

rate'' (p. 17). Pa:rt. of this variability is undoubtedly due to word 

rate and oral read-!ing word rate. 

Illustrative ~£ this discrepancy, Nichols and Stevens (1957) 

found a convEn·sati~na 1 speaking rate of 125 words per minute while 

Johnson (1963) not!d a median oral reading rate of 126.5 words per 

minute. Foulke (19{)8) found a mean oral reading rate of 174 words per 

minute. The oral rreading rate is the word rate that is relevant to 

the issue under d:i:!cussion since, in most cases 9 the speech that is 

compressed is reco:zded oral reading. 

lf comprf.tssed speech is to be specific in terms of percentage of 

compression or acreleration ratio, the word rate of the original pro

duction must be decermined and reported, For the purposes of this re

search~ the "normat" word rate was 165 words per minute. Rate speci

fication may be e'X\1rresse!d in one, or a combination, of the following 

units~ 

L Percent 

a. Perc:eut of the origina 1 time 

b. Percm.t compressed 

2. Words pe.r minute 

3. Syllab lecs per minute 

4, Phonemes ~er minute 

While Foulke a'nd Sticht (l967a) and Carroll (1966) agree that 

syllables yield a more accurate specification of rate than words per 
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minute, they differ in their recommendation of a preferred unit of 

rate" Carroll endorses using syllables as the unit of rate, whereas 

Foulke encourages the use of wordi for most purposes, Carroll takes 

the position that phonemes are more accurate than syllables and syl-

lables are more accurate units than words, He recommends the syllables, 

howe~er, due to the difficulty associated with counting phonemes, 

Foulke and Sticht (1967a) use a similar argument in endorsing words per 

minute instead of syllables per minute. They state that "Specifica~ 

t:i01:1t in terms of syllable rate is even more precise, but in most cases, 

the gain in precision. is not worth the cost in time and effort'' (p. 6). 

They explain their preference for word rate as " , the most mean-

ingful dimension in terms of the cognitive and perceptual processes of 

the listener" (p~· 6), 

' For the purpose of this research, two units of rate were utilized, 

Time was an important factor. The most convenient means of expressLng 

the proportion of listening time was percent compressed. In addition~ 

words per minute was computed to satisfy' the need for a specificatic>~ 

of greater accuracy than percent and to provide greater comparability 

'With other research studies. Furthermore, the time limi.t for each 

compression rate•was also•reported~ 

The preparation of the audio tape-material began with the record-

ing of the passage entitled ''Risks, Records, and Rescues", A copy of 

the passage was given to an experienced reader in advance of the time 

of recording. The reader practiced until able to orally read the 

passage consisterttly,at 165 words per minute. In an audio studio at 

Oklahoma State-University, the p~ssage was then recorded at 165 words 

per minute on a Sony reel-to.;.reel tape recorder. The "normal'' rate 
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recording of 165 words per minute.representing zero percent compression 

was free from errors in content, diction, and pronunciation~ and no 

significant distortion or external noise was detected. The recording 

time for the audio passage was exactly 11.4 minutes. 

The next step in the preparation of the audio tape materials was 

the recording of instructions for listening to the audio tapes. Verbal 

instructions at the time of testing were rejected in favor of recorded 

instructions preceding the taped message. This approach offered con-

trol of varia~les that would have otherwise been introduced through the 

presentation of like instructions in the three different testing groups. 

Since each listening group required different instructions for listen-

ing to the audio tape, three different sets of instructional informa= 

tion were prepared (see Appendix B). Each of these instructional mes-

sages was recorded at 165 words per minute by an experienced reader on 

the same tape and equipment as the listening passage. In addition, 

another recording at 165 words per minute was created for use as in~ 

structions for taking the listening comprehension test (see Appendix 

C). Since the test instructions for each of the three groups were the 

same~ only one recording was produced, Again, the recording was pro~ 

duced by the same reader on the same tape and equipment that was used 

earlier. Therefore, the master reel-to-reel tape consiste~ of three 

sets of. listening instructions, the listening message, and the test 

instructions. 

Modes· of Compression 

: .... 
For this research, a combination of two different modes or mechan-

isms of compression was utilized, 'There were two major considerations 
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in the decision to use both the VOCON I and the Varispeech I for com-

pression of the audio materials.. First, both the VOCOM I and Vari-

speech I speech compre.ssors were available at Oklahoma State University. 

Second, an evaluation of each mode and a combination of the modes was 

conducted as described in the following paragraph. 

After listening to tapes compressed separately by VOCOM I and by 

Varispeech I machin€s, and by a combination of the two, it r.vas deter~ 

mined that the best possible quality favored the combinatio& of com-

pressors. This was especially true at high c.ompression rates. 

Before describing briefly each of the speech compressors, it is 

pertinent to discuss types of deletion which may be utilized to affect 

comprehension. The types are ''systematic" and "selective" deletion, 

The following explanation of the two techniques of deletion and the 

subsequent description of machines is not technical in nature; however~ 

technical references are included when available. 

Systematic deletion via an automatic electrical and mechanical 

process was the first mode developed to compress speech. It is a 

technique developed and refined by Fairbanks, Everitt and Jaeger (1954). 

In their patent Fairbanks, Everitt and Jaeger (1954) explain that the 

function of the recording device is: 

• • • to take infor:ma tion' such as co~nected 'sp~·~~h .or- sounds 
and reproduce. them by leaving out small fragments or portions 
occurring during very short time intervals. These are so 
small in time duration that they do not include a. whole. sound 
unit, or in other words, a whole syllable or even a sound in 
a syllable. What remains after the fragm~nts are discarded-

·is in effect, squeezed together. The final recording is thus 
made a continuous one from which the original speech or 
sounds may be played back in a shorter time than ;required 
for the original delivery.. The shortened material may sound 
much faster in delivery, but the pitch is unchanged and com- · 
prehension is still easil:y possible , ••. The purpose of the 
device of this invention is to sample discrete portions of a 



recording of connected speech and discard some of the por
tions so as to record less than the total number of portions. 
It is important that each discarded portion be so sma 11 that 
a sound unit could not be lost if that portion is discarded. 
The term 'sound unit 1 as used herein, means: any portion of 
an expression, if missing, would interfere with the intelli
gibility of the lvhole expression. In case of human spee:ch, 
the discarrred portions or intervals are so short that words 
and syllables are not lost in the shortening effect. Each 
sound is reproduced in sufficient length to make it as in
telligible as the original sound, but enough of the sounds 
are ornmitted to greatly shorten the time of delivery (p. 10). 

The key factor in systematic deletion is that the miniscule portions 

are discarded at regular intervals. The compression was a result of 

54 

the machine's capacity to abut the modified sounds, The Fairbanks re= 

corder is not on the markee, but numerous compressors have been develop-

ed which utilize the Fairbanks principle. 

The second type of deletion to be considered was "selective dele= 

tio:n•• which involves the technique of shortening or removing pauses 

· from a recorded message, Additional compression is made possible 

through the removal of selected vowel sounds. Systematic deletion is 

di·scussed further in the. section describing. the VOCOM-I compressor, 

VOCOM-I 

The PRM Corporation has made available a speech,compression/expan~ 

sian device which utilizes the technique 9f selective deletion to ac= 

complish compression. VOCOM-I permits the operator to adjust the 

amount of· pause retained. from; 30 milliseconds to L 0 second. It has 

thus become possible via pause removal to compress a recorded message 

for playback in 60 percent of the original time .. The exact amount. of 

compression possible is dependent on the speech rate and pattern of 

the individual recording the message. Additiona't compression is 
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possible through the machine's capacity to sense and compress VO\vels 

using a sampling method, During pause compression, a high speed start-

stop clutch is activated based upon information obtained from the sig-

nal being copied. The duration of vowel sounds is reduced by repeatEd 

stopping and starting of the transport which drives the cassette on 

which the signal is being copied, thus sampling the vowels while they 

are occurring. 

The removal of pauses raises some important questions regarding 

its effect on the syntactic organization of a message and the listen-

er's ability to understand the intentions of the speaker and the inten-

ded stress of important content. In one of the earliest studies on 

the effect of pause alteration, Diehl, White and Burk (1959) found 

that the relationship between pause time and phonation time in con-

nected speech can apparently be altered with no appreciable loss in 

comprehension (p. 212). 

In a recent study, Miron and Brown (1974) examined the effect of 

pauses as syntactical cues on compression. They indicate that: 

. , • when durational distortion (compression) is accomplish= 
ed through reduction in the physical markers of syntactic 
organi.zation (pause deletion), which preserves the propor~ 
tionate distribution of the encoders intentions, the process 

· •of understandfng those intentions suffers•little or.no dis
turbance (p. 555). 

James Wilson (1969) reported the findings of a masters thesis in which 

he examined the comparative effects of the two types of deletions, 

selective and systematic.. The study also examines the effects of com-

pression rate on the immediate oral recall of word sequences. At each 

rate, the two methods of compression r.vere utilized. Wilson reports 

finding no significant differences as a result of rate or method of 

compression. 
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The research identified has demonstrated that the type of com-

pression possible via VOCOM-I is a viable technique of compressing 

speech. There were, however, some problems related to the use of 

VOCOM-I. Research studies examining the effect of word rate require 

tapes compressed to exact standards. It is difficult and time consum-

ing to compress an original tape to an exact rate on VOCOM-I. This 

problem is related to the nature of selective deletion and the varia-

tions of pause duration in connected discourse. If all pauses in a 

discourse are of the same duration, it would be possible to compress 

to an exact rate on the first pass through VOCOM-I. Such uniformity 

of pause duration is not realistically possible. At a given moment,. 

the VOCOM compressor will vary in the amount of compression being ac-
, 

complished. A second limitation is that· VOCOM-I cannot be used for 

listening to compressed speech without first making a compressed tape. 

It is not possible to monitor an original tape at varying rates prior 

to making a compressed copy. 

Varispeech-I 

Lexicon Incorporated manufactures and -~istributes the compressor-
. . 

expander. The Varispeech-I is an electronic device wh.ereas- VOCOM-I 
.. -

is electro-mechanical,. and it: utili.zes systematic sampling. with discard 

intervals of under 60 milliseconds in range. 

Compression is accomplished through a built-in pitch correction 

processor which employs digital integration circuits similar to·those 

used in digital computers. The pitch corre~ting processor is.con-

structed with modular printed circuit. cards which facilitate servicing 

when required. When a tape is being compressed, the Varispeech-I 
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electronically adjusts the "exact amount" of discard thus making pos~ 

sible a one-time recording process. It is also possible to use Vari~ 

speech-! for compressed speech listening without first making a com-

pressed copy of the tape. 

Preparation of the Master Cassette Tapes 

The first of three master cassette tapes was prepared by dubbing 

the listening instructions, the listening passage, and the test in-

structions, all recorded at 165 w.p.m., directly from the master reel-

to-reel tape to a Maxell UD 60 master cassette tape. This represented 

the zero percent compression tape .• 

For the 20 percent compression tape, the listening instructions 

recorded at 165 w.p.m. were dubbed directly from the master reel-to-

reel to a second Maxell UD 60 master cassette tape. In order to pre-

vent a "shock effect" which causes some listeners not to near a message 

because of the mere phenomenon of words coming at a much faster rate 

than is customary to them, the listening instructions were first com-

pressed ten percent by VOCOM I and then ten percent by Varispeech I 

resulting in a total compression rate of app.roximately 20 percent. 

This compressed .version of the listening, instructions s.erved as an 

introduct\on to compressed speech at the 20 percent compression rate 

and was added to the master. cassette tape immediately following the 

instructions a·t a· normal rate. The listening passage was compressed 

in the·· same manner as just 'Outlined resulting in a listening passage 

recorded at 208 words per minute. The listening passage was then dub-
.. 

bed onto'· the master cassette tape following the compressed version of 

the listening instructions. Next, the test instructions~ recorded at 
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165 w.p.m., were added to the master cassette tape. Therefore, the 

20 percent compression master tape consisted of listening instructions 

recorded at 165 w.p.m., the listening instructions compressed by 20 

percent, the listening passage compressed by 20 percent 3 and the test 

instructions recorded at 165 w.p.m. 

The 40 percent compression tape was prepared in the same manner 

as the 20 percent compression tape. The listening instructions re-

corded at 165 w.p.m. were dubbed directly from the master reel-to-reel 

tape to a third Maxell UD 60 master cassetce tape. The liscening in-

structions were first compressed 20 percent by VOCOM I and then 20 

percent by Varispeech I resulting in a total compression rate of ap-

proximately 40 percent. Again, this compressed version of the listen-

ing instructions served as an introduction to compressed speech at the 

40 percent compression rate, The compressed instructions were then 

added to the master· cassette tape. The listening passage was compres= 

sed in the same manner .9s the listening instructions resulting in a 

listening passage recorded at 266 words per minute. The listening 

passage was then dubbed onto the master cassette tape following the 

compressed version .of the listening instructions, Next, the test in= 
,., "'" 

structions recorded at 165 w.p.m. were added to the master cassette 

tape. Therefore, the •~0 percent compression master tape consisted of 

listening instructions recorded at 165 words per minute, the listening 
o:: 

instructions compressed by 40 percent, the listening passage compressed 

by 40 percent, and the test instructions recorded at 165 words per 

minute. 
, ' 

It should be pointed out at this time that the three master cas-

sette tapes were produced by a technician experienced in speech 
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compression in the audio recording studio of the Audio Visual Depart~ 

ment at Oklahoma State University. In addition, a technical supervisor 

monitor~d the production of the mast,er cassette tapes. 

Each of the master tapes was evaluated by the production techni-

cian, the technical monitor, and the investigator of this study. It 

was the opinion of a 11 three that each of the tapes was comparable to 

the others and that all were of reasonably high quality. No signifi-

cant distortion or external noise was detectable. There did not ap-

pear to be a significant loss in quality due to the dubbing process 

itself. 

Procedure for Collection of Data 

One week prior· to the listening sessions, students in each of 

seven sections of the Utilization of Instructional Media course C&IED 

3122 were administered the Reading Rate and Comprehension section of 

determine the reading rate and level of re·ading comprehension for each 

subject (see Appendix: A). The test was administered during the last 

15 minutes of each 'reguLarly scheduled class meeting during the fourth 

week of the spring semester of the 1976 academic yea1:, Only the first 

selection entitled "The First Hudson River Tunnel" from the Reading 

Rate and Comprehension section of the McG~-Hill Basic Skills ~ste~ 

Reading~ was utilized. At the conclusion of each reading test, 

the date and time for the. listening sessions were announced. A total 
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of 165 students participated in the reading exercise of the study. 

Two things should be noted at this point, One, the instruc:ions 

for the reading test were slightly modified from the McGraw-Hill's 

original instructions since only one reading passage was utilized 

rather than two. Second, all of the reading tests were administered 

by the investigator of this study. 

The reading tests were hand scored by the investigator of t~e 

study. The resulting data were used to determine the students' read

ing rate and comprehens i.on level of factual materiaL 

In order to classify subjects as fast or slow readers~ the popu

lation was divided into three categories, upper, middle. and lower, 

according to their reading rate scores, Since the study was concerned 

with only fast and slow readers, the middle one-third of the popula

tion was not used in further data analysis. Furthermore, only t.hose 

subjects in the top and bottom thirds having 70 percent or greater 

comprehension scores were used for the final data analysis since the 

investigator had previously determined that this comprehension level 

was viable for the study, From the resulting data, it was deter!kined 

that 45 subjects met: the criteria for fast readers and 42 subjects 

met the criteria for slow readers. 

· The fast and slow readers were randomly assigned to each of the 

three compression groups: (1) zero compression (165 w.p.m.), (2) 20 

percent compression (208 w.p.m.), and (3) 40 percent compression 

.(266·w.p~m.). Although the middle third of the population and fast and 

slow readers with be:low 70 percent comprehension scores were not used 

in further data analysis, these subjects were also randomly assi.;~ed 

to each of the three compression groups in order to provide an 
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opportunity for everyone to participate in the listening sessions. In 

addition, this served to negate the "Hawthorne Effect" in that a sub

ject was not aware of his role in the experiment, i.e. , sub jeets were 

not aware of who was classified as fast and slow readers. 

On February 10, 1976, at 4:30p.m., the three listening sessions 

were conducted in Case Study Rooms A, B~ and C located in the Student 

Union at Oklahoma State University. The three compression groups were 

arbitrarily assigned to the three rooms as follows: (1) 20 percent 

compression group to Case Study Room A, (2) zero percent compression 

group to Case Study Room B, and (3) 40 percent compression group to 

Case Study Room C. The three Case Study Rooms are nearly identical in 

every detail, i.e., excellent acoustics, seating arrangement, number 

of seats, number of speakers, and type of sound system. 

As the subjects arrived for the listening sessions, they were in

formed of the room ·to which they were assigned. Care was taken that 

each person was in the properly assigned room. As each student entered 

the assigned room, he/she '"as given a: p~ncil and a computer answer 

card with his/her name on it. The computer card served as a check for 

proper room assignment for each individual. 

A group monitor and proctor were on duty in each: of the three .,-

listening sessions. The duty of each monitor was to operate' the Wollen·~ 

sak cassette tape player., As stated before 7 listening instructions and 

test instructions along with the listening passage were pre-recorded 

on each of the master cassette tapes (see Appendixes A & B). The duty 

of the,proctor was to pass out the listening comprehension test and 

collect materials, i.e., test, pencils, and computer cards, at the 

proper time. Each listening session began at exactly 4:30p.m. The 
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Maxell audio cassette tapes were played on high quality cassette tape 

players with identical sound systems. It should be emphasized at this 

point that the only variable in the listening sessions was the rate of 

compression of the audio tapeso 

At the end of the three listening sessions, the students were 

given a ten-item multiple choice comprehension test over the listening 

passage presented on the tape. At the conclusion of the testing period, 

the students were thanked for their participation in the study and dis-

missed by each group monitor. 

Due to absentees on the date of the listening sessions, only 41 

fast readers and 38 slow readers participated. In order to secure an 

equal number of subjects per listening group and thus facilitate sub= 

sequent statistical treatment, the two classification groups, fast and 

slow readers, were equalized at 36 subjects each, This was done by 

randomly eliminating five subjects from the fast group and two from 

the slow group. Because the 40 percent compression group was made up 

of only 12 subjects in each cif its two cells, all cells had to be made 

equal to those cells. Consequently, the random elimination was done 

accordingly (see Table II Chapter 4). 

The computer answer cards of the 36 fast and 36 slow readers were 

assembled and properly coded for data analysls by the Computer Center 

at Oklahoma State University 

Methods for Data Analysis 

The statistical technique used to determine the significance of , 

the results of this study was the analysis of variance. The acceptance 

level was set at the .OS level of significance. 
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In their description of the analysis of variance technique, Runyon 

and Haber (1967) state: 

The analysis of variance is a technique of statistical ana
lysis which permits us to overcome the ambiguity involved in 
assessing significant differences when more than comparison 
is made. It allows us to answer the question: Is there an 
overall indication that the experimental treatments are pro
ducing differences among the means of the various groups? 
Although the analysis of variance may be used in the two
sample case (in which event it yields precisely the same pro
bability values as the Student t ratio), it is most commonly 
employed when three or more groups are involved. Indeed, it 
has its greatest usefulness when two or more independent 
variables are studied (p. 51). 

Hence, the analysis of variance technique was used on the listen-

ing comprehension test scores of fast and slow readers in this study 

for data analysis. 

This chapter has been concerned with the design and methodology 

of the study. The next chapter will present the statistical analysis 

of the results of the subjects' (fast and slow readers) scores on the 

reading test and listening comprehension test, 

. ' 



CHAPTER IV 

RESUI,TS OF THE STUDY 

Introduction 

The analysis of data regarding the reading ability and listening 

comprehension of subjects participating in this study is presented in 

this chapter. The purpose of this research was to determine the effects 

of compressed speech upon the listening comprehension of fast and slow 

readers. Specifically, the study was concerned with (1) the effects of 

varying rates of compression upon the comprehension of audio tape rna~ 

terial and (2) the interactive effects of rate of compression and 

reading ability upon the comprehension of audio tape material, 

. Specific hypotheses tested in this investigation are as follows: 

I. There will be no significant effects of varying rates of com-

pression upon the comprehension of audio tape materiaL 

II. There will be no signif!cant interactive effeccs of rate of 

compression and,read::Lng.ability upon the .comprehension of audio tape 

material. 
t. • 

This research was conducted with a. population composed of under~ 

graduates enrolled in·the Utilization of Instructional .Media course 

C&IED 3122 during the spring semester of the 1976 academic year at Okla-

homa State University. The population consisted of a total of 165 stu-

dents representing seven sections of the Utilization of Instructional 

Media course C&IED 3122. The course is a predominantly junior level 

64 
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course required for teacher certification of all secondary and elemen-

tary education majors; it also meets the media proficiency requirement 

of the Oklahoma State Department of Education" The test subjects for 

the listening exercise of this study \vere limited to f2st and slow 

readers (previously defined, page 5 & 6) enrolled in the seven sections 

of the Utilization of Instructional Media course C&IED 3122. Of the 

population consisting of 165 students, a total of 45 subjects met the 

criteria for fast readers and 42 subjects met the criteria for slow 

readers. The fast and slmv readers were randomly assigned to each of 

three compression groups: (1) zero percent compression (165 w.p.m.), 

(2) 20 percent compression (208 w.p.m.), and (3) 40 percent compression 

(266 w.p.m.). Those subjects not meeting the criteria for fast and 

slow readers were also randomly assigned to each of the ·three compres-

sion groups in order to provide an opportunity for everyone to parti-

cipate in the listening exercise of the study; however, their compre-

hension scores from the listening comprehension test were not used in 

the final data analysis, Identical material on audio tape, which 

yaried only in the rate of compression, was presented to each of three 

compression groups. 

Description of Data and Testing of Hypotheses 

Due to absentees on the day of the listening sessions, only 41 

fast readers and 38 slow readers participated. A summary of the results 

from the McGraw-Hill Read}n& Test. of these subjects is shown in Table I. 



Subject Number Reading 
(Words per 

1 299 
2 299 
3 302 
4 304 
5 304 
6 304 
7 305 
8 305 
9 307 

10 314 
11 314 
12 314 
i3 316 
14 323 
15 323 
16 323 
17 325 
18 333 
19 333 
20 333 
21 341' 
22 ~43 
23 348 
24 359 
25 363 

TABLE I 

SUMMARY OF DATA OF THE McGRAW-HILL READING TEST 
(Test Subjects) 

FAST READER 
Rate Comprehension Subject Number Reading 
minuce) Level (Percent) (Words per 

70 1 136 
100 2 141 
80 3 177 
80 4 179 
70 5 182 
70 6 195 
80 7 212 

100 8 215 
70 9 217 
70 10 225 
80 11 225 
70 12 225 
70 13 227 
70 14 236 
70 15 236 
90 16 236 
70 17 244 
90 . 18 246 
70 19 248 
70 20 248 

•70 21 248 
90 22 248 
70 23 248 
90 24 251 
90 25 253 

SLOW READER 
Rate Comprehension 
minute) Level (Percent) 

70 
70 
80 
70 
80 
80 
70 
70 
70 
70 
80 
70 
80 
70 
80 
70 
80 
70 
70 
80 
70 
70 
70 
80 
90 (J'\ 

(J'\ 



TABLE I (Continued) 

26 . 363 90 26 253 70 27 367 90 27 253 90 28 373 80 28 253 70 29 385 90 29 255 70' 30' .397 70 30 257 70 < .-.-.~ 

3.1 418 . 70 31 257 70 32 430 100 32 257 80 33 441 80 33 257 80 34 461 100 34 257 80 35 468 70 35 259 70 % '52'5 70 36 2'59 70 
"' .,. ~ .. I,} f { i/J,i" ., j ... , 38 547 . IY ~.;., .. ' 
39 S47 so 
40 547 70 
41 549 80 
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In order to secure an equal number of subjects per listening 

group and thus facilitate subsequent statistical treatment, the two 

classification groups, fast and slow readers, were equalized at 36 sub-

jects each. This was done by randomly eliminating five subjects from 

the fast group and two subjects from the slow group. Because the 40 

percent compression group was made up of only 12 subjects in each of 

its two cells, all cells had to be made equal to those cells. The 

random elimination is depicted in Table II. 

TABLE II 

DISTRIBliTION OF FAST AND SLOW READERS 
BY COMPRESSION GROUPS 

Compression Groups 
By Percent and w.p.m. 

Zero (165 w.p.m.) 

Twenty (2 08 w. p . m. ) 

Forty (266 w.p.m.) 

Fast = Fast Reader 

Subjects Participating 
In Listening Sessions 
Fast Slow 

15 14 

14 12 

12 12 

--------·---·---' 

Subjects 
Dropped 

Fast Slow 

3 2 

2 0 

0 0 

Slow = Slow Reader w. p.m. = words 

Tot.a 1 
Subjects 
Fast Slow 

12 12 

12 12 

12 12 

per minute 

k summary of the results of scores from the listening comprehen-

sion test for fast and slow readers for each compression group is pre-

sented in Table III. 
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TABLE III 

SUMMARY OF RESULTS OF SCORES FROM THE 
LISTENING COMPREHENSION TEST 

(Fast and Slow Readers) 

Zero Percent 20 Percent 40 Percent 
Compression Group Compression Group Compression Group 

Subject Test Sco:r:e Subject Test Score Subject Test Score 

Fast 1 9 25 4 49 7 
2 9 26 7 so 5 

R 3 6 27 7 51 8 
e 4 9 28 5 52 4 
a 5 8 29 9 53 9 
d 6 4 30 8 54 5 
e 7 8 31 8 55 3 
r 8 9 32 5 56 6 
s 9 7 33 8 57 5 

10 4 34 7 58 6 
11 10 35 9 59 5 
12 8 36 9 60 5 . . . . . . . . . . . . 

Slmv 13 9 37 2 61 6 
14 7 38 8 62 6 

R 15 8 39 9 63 6 

e 16 8 40 7 64 10 

a 17 9 41 4 65 10 

d 18 8 -42 6 66 5 

e 19 7 43 6 67 7 

r 20 6 44 6 68 9 

s 21 7 45 9 69 4 
22 8 46 6 70 7 
23 4 47 1 71 4 
24 5 48 9 72 8 

Total Possible Test Score = 10 
' . 

• 1 ~ -·" . ... :; 

" 

The mean score for each of t·he ·three compression groups, zero 
(·: . . . ~ .. 

percent, 20 percent, and 40 ~ercent, was calculated and the results 

a~e presented in Table IV. 
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TABLE IV 

MEAN SCORES OF FAST AND SLOW READERS 
ACCORDING TO COMPRESSION GROUPS 

70 

Zero Percent 
Compression Group 

Mean 

20 Percent 
Compression Group 

Mean 

40 Percent 
Compression Group 

~ean 

Fast 
and 
Slow 

Readers 

7.38 

_________________ , __ _ 
6.62 6.25 

The analysis of variance technique was used to analyze the data 

relevant to the hypotheses in this investigation. This statistic 

allows one to determine the effects of rate of presentation of audio 

taped material upon the listening comprehension of fast and slow read-

ers. All results were evaluated at the .05 level of significance. 

Hypothes:}.s I. There will be no significant effects of varying 

rates of compression upon the comprehension of audio tape material. 

The purpose of testing Hypothesis I is to determine if varying 

rates of compression had an influencing effect upon listening compre-

he~~ion. The analysis of variance yielded an F value of 2.00. Rejec-

tion of-the null hypothesis at the .05 level of confidence with 2 and 

perimenter failed to reject the null hypothesis; groups did not differ 

significantly due to the varying rates of compression. A summary ,of 

the a~alysis of variance data is presented in Table V. 



TABLE V 

OVERALL ANALYSIS OF VARIANCE 
(Rate of Compression) 

Sum of Degrees of Mean 
Squares Freedom Square _____ "' ____ ....._.., __ .. ______ , __ , __ , ______ ~· . 

Total 287.50 71 4. OS 

Compression Rate 15.75 2 7.88 

Error 27L 75 69 3' 94 

Table F = 3.15 at .OS level 

F Ratio 

2.00 

71 

Critical F 
(5/a Level) 

N,S. 

A summary of the results of scores from the listening comprehen= 

sion test for fast read.ers and slow readers for each compression group 

~vas previously presented in Table IIL The mean scores for fast vs. 

slow reading groups for each of the three compression groups was cal-

culated and the results are presented in Table VI. 

-~ ...... ---" 

TABLE VI 

~~N SCORES OF FAST VS. SLOW READERS 
ACCORDING TO COMPRESSION GROT.JPS 

Zero Percent 
Compression Group 

Mean 

20 Percent 
Compression Group 

Mean 
----------~----

Fast Re.aders 7.58 7. 17 

Slow Readers 7' 17 6.08 
--------·-------

40 Percent 
Compression Group 

Mean 

5.67 

6.83 

' . 
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Hypothesi.s IL There will be no significant interactive effects 

of rate of compression and reading ability upon the comprehension of 

audio tape materiaL 

The purpose of test:ing Hypothesis II is to determine if the inter~ 

action of compression rate and reading ability had an influencing 

effect upon listening comprehension.. The analysis of variance for 

interaction effects yielded an F value of 2.07. Rejection of the null 

hypothesls at the .05 level of significance with 2 and 66 degrees of 

freedom called for an F value of 3.15. Hence 1 the experimenter failed· 

to reject the nuH hypothesis; groups did not differ significantly due 

to the interactive effects of reading ability and rate of compression. 

A summary of the analysis of variance data is presented in Table VII. 

TABLE VII 

OVERALL ANALYSIS OF VARIANCE 
(Compression Rate X Reading Rate) 

Sum of 
Squares 

Degrees of 
Freedom 

·--·--·-,------·-··--·---- -----· 
Total 287.50 71 

Compression Rate 15.75 2 

Reading Rate 0.22 1 

Compression Rate 16.03 2 
X Reading Rate 

Error 255.50 66 __ ....,_., _____ ,_, ___ ,_ 
.. 

Table F ::: 3.15 at • OS level 

Mean 
Square 

4. 05 

'• 
. } .88 

0.22 

8.01 

3.87 

F Ratio 

2. 03 

0.06 

2. 0'7 

Critical :F 
(5% Level) 

N.S • 

N.S. 

N. S. 
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This chapter has presented the findings of the present investiga

tion. These results were interpreted according to the analysis of var

iance technique. The statistical analysis of data involving varying 

rates of compression and the inter.·action of rate of compression and 

reading ability uppn listening comprehension shmved no significant dif

ferences. Consequently, the experimenter failed to reject both hypo·

theses I and II. 

Chapter V will present the summary~ conclusions, and recommenda

tions of the study based on these data results . 

... 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

The purpose of this research was to determine the effects of com~ 

pressed speech upon the listening comprehension of fast and slow read~ 

ers. Specifically, th~ study was concerned with (1) the effects of 

varying rates of compression upon the comprehension of audio tape ma

terial, and (2) the interactive effects of rate of compression and 

reading ability upon the comprehension of audio tape material. This 

study was conducted with a population composed of undergraduates en

rolled in the Utilization of Instructional Media course C&IED 3122 

during the spring semester of the 1976 academic year at ,Okl:ahoma State 

University. The population consisted of a total of 165 students re

presenting seven sections of the Utilization of Instructional Media 

course C&IED 3122. 

The test subjects of this investigation were limited to fast and 

slow readers enrolled in the seven sections of the Utilization of In

structional Media course C&IED 3122. Subjects were classified as fast 

or slow readers in the following manner. The 165 students representing 

seven sections of the Utilization of Instructional Media course C&IED 

3122 were administered the Read.ing Rate and Comprehension section or 

the McGraw-Hill Basic Skills System Reading .Test~ Form A, in order to 
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determine their reading rates and comprehension levels. T:i1e popt: la ~ 

tion was divided into three categories, upper, middle, and lower, ac~ 

cording to their reading rate scores. Since the study was concerned 

with only fast and slow readers, the middle one-third of tbe population 

was not used in further data analysis. Furthermore, only those sub= 

jects in the top and bottom thirds having 70 percent or greater compre~ 

hension scores were used for the final data analysis since the 

investigator had previously determined that this comprehension level 

was viable for the study. 

Fast and slow readers were randomly assigned to each of three 

compression groups: (1) zero percent compression (165 w.p.rn.), (2) 

20 percent compression (208 w.p.m.), and (3) 40 percent compression 

(266 w.p.m.), Al~hough the middle third of the population and fast 

and slow readers with below 70 percent comprehension scores were not 

used in further data analysis, these subjects were also randomly 

assigned to each of.the three, compression groups in order to provide 

an opportunity for everyone to participate in the listening sessions. 

A listening passage was recorded at 165 words per minute (zero 

compression) and compressed by approximately 20 and 40 percent result~ 

ing in two compressed passages of 208 words per minute and 266 words 

per minute, The three compress:i.'Qn groups listened to audio t,ape mes

sages which differed only in the rate of presentation. A listening 

comprehension test was administered to each compression group. 

In the final data analysis for listening comprehension~ the sample 

for this study included a total of 72 subjects,. 36 fast and 36 slow 

readers equally distributed in each of the compression groups. 
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The hypotheses which this investigation was designed to test are 

as follows: 

I. There will be no significant effects of varying rates of com~ 

pression upon the comprehension of audio tape material. 

II. There will be no significant interactive effects of rate of 

compression and reading ability upon the comprehension of audio tape 

materia 1. 

The statistical treatment of the data to test the preceeding hypo-

theses was the ana_lysis of variance. The analysis of variance was 

used to analyze the listening performance of the groups with respect 

to varying rates of compression and the interaction of compression 

rate and reading ability. 

Conclusions of the Study 

Generalizations from this study are limited to populations which 

have characteristics similar to t:he population of the present study. 

~herefore~ the following conclusions seem warranted from the results 

of the statistical treatment of the data. 

1. The hypothesis of no significant effects of varying rates of 

compression upon listening comprehension was accepted at the' 

.05 level of confidence. Groups did not differ s_ignific:antly 

due to varying rates of compression. Hence, the students IN"ere 

able to listen to an audio tape message compressed by as much 

as 4~ percent (266 w.p.m.) without significant loss of com-

prehension. Therefore, it would appear that listening time 

could be saved without significant loss of comprehension. 
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2. The hypothesis of no significant interactive effects of com

pression rate and reading ability upon listening comprehension 

was accepted at the .05 level of confidence. Groups did not 

differ significantly due to the interaction of compression 

rate and reading ability. Hence, interaction was not suf

ficient to produce any significant effects upon listening 

comprehension. 

Recommendations for Further Research 

Results of the data from this study indicate that students can 

listen to compressed speech at high rates of compression without signi

ficant loss of comprehension, Results of the data from this study 

also indicate that the interaction of compression rate and reading 

ability is not sufficient to produce any significant effects upon 

listening comprehension. It is the opinion of this writer that the 

outcomes of this study are particularly relevan,t to the college in

structional level. 

Based upon the findings of this particular study and a review cf 

selected literature of time-compre~sed speech~ some implications for 

additional research in listening comprehension seem implicit. These 

additional suggested research areas are as follows: 

1. A replication of this study with a larger population for 

testing of reading ability. 

2. A comparable study including retention as a variable as well 

as comprehension. 

3 •. A replication of the present study employing ·a different: test · 

for reading ability but the same design and methodology. 



4. A study w.ith the same design and methodology but using sub· 

jects from different academic grade levels. 

5. An investigation employing an audio taped test of listening 

comprehension instead of a written listening compretension 

test. 
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6. A replication of the present study testing for listening com

prehension of other types of material than factual materiaL 

7o An investigation exploring the teaching of listening skills 

necessary for comprehending time-compressed speech. 

It would seem from the research available to date that time

compressed speech is an area that possesses high potential for both 

education and basic research and hopefully this study wi 11 play some 

small part in leading to an increased realization of that potential. 
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INSTRUCTIONS FOR THE READING TEST 
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INSTRUCTIONS FOR THE READING TEST 

The class proctor will now distribute the test booklets and answer 

sheets. Do not open the test booklets until told to do so. Place your 

name in the appropriate section of your answer sheet. In just a moment 

you will be asked to read a passage from this test booklet. You should 

read the passage as fast as you can. A short comprehension test will 

be given over the material at the end of the reading period. Notice 

that the lines of print are numbered. At the end of three minutesj you 

will be told to record the exact number of the line you are reading in 

the upper right-hand section of your answer sheet in the space marked 

"Line Number". You will continue reading for two minutes longer. You 

will then have three minutes to answer the test items without referring 

to the reading passage. 

Are there any questions? 

(If so~ questions were answered) 

Turn to page seven in your test booklet, 

Begin your reading. 

~hree minute reading time) 

STOP 

Record on your answer sheet the exact number of the line you are 

reading in the space labeled "Line Number". 

(15 .second pause) 

Does everyone have his "Line Number" recorded? 

(Pause) 
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Now that everyone has his/her line number recorded, continue your 

reading, 

(Two minute continued reading time) 

STOP 

You are now going to answer the ten questions on the material you 

have just read. Please answer the questions without referring to the 

reading passage, Please place all of your answers on the answer sheet. 

You will have three minutes in which to work. 

Are there any questions? 

(If so, questions were answered) 

Turn to Page 11. 

Begin your tesc. 

(Three minute testing time) 

STOP 

Place your answer sheet inside your test booklet. The test book

lets with the answer sheets ~vill be picked up by the class proctor., 

Thank you for your participation in the reading exercise. You are 

now dismissed. , ... -
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LISTENING INSTRUCTIONS FOR THE 

ZERO PERCENT COMPRESSION GROUP 

The ability to communicate effectively is what distinguishes a 

civilization from a so-called non•civilization or simply masses of in

dividuals. Although modern man has developed unique ways to communi

cate, the most widely used way is still that of verbal speech. Even 

with a highly literate society such as our own, speech is still the 

predominant mode of communication. 

A large portion of your formal education has been communicated to 

you by the spoken word; consequently, you have spent a considerable 

amount of time as a listener and an interpreter of lectures and discus

sions. Listening will also be a significant part of this exercise 

today. 

In a few moments you will be listening to a taped message present= 

ed at the same word rate as I am now speaking. At the end of the taped 

message, you will be given a short comprehension test over the message 

content. It is important that you concentrate on the message content 

and attempt to ignore everything else. Instructions for taking the 

test will be given later. 

(Two second pause) 

Now for the message. 

(Two se~ond pause) 

Ready. 

(Three second pause) 

9~ 
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(Message) 

(Three second pause) 
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LISTENING INSTRUCTIONS FOR THE 

20 PERCENT COMPRESSION GROUP 

The ability to communicate effectively is what distinguishes a 

civilization from a so-called non-civilization or simply masses of 

individuals. Although modern man has developed unique ways to communi-

cate, the most widely used way is still that of verbal speech. Even 

with a highly literate society such as our own, speech is still the 

predominant mode of communication. 

A large portion of your formal education has been communicated to 

you by the spoken word; consequently, you have spent a considerable 

amount of time as a listener and an interpreter of lectures and discus-

sions. Listening will also be a significant part of this activity 

today. 

A pr'oblem with listening is that tht! spoken word is one of the 

slowest means of communicating information. The problem is that a 

speaker cannot talk as fast as you can listen.. The limitation is not 

yours but is the speaker's since he can only talk or read to you at a 

rather slow rate. Recent technological developments have made it 

possible to deal with this limitation. It is now possible to speed up 

the rate of speaking with no loss of intelligibility. 

In a few moments you will be listening to a taped message present-

ed at a much faster rate than I am now speaking. It is important that 
. ' 

you accept the fac-t that you can listen and comprehend at this acceler-

ated rate. There will be no distortion and no words will have been 

taken out to make the message more rapid. 
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At the end of the taped message you will be given a short compre-

hension test over the message content. Instructions for taking the 

test will be given later. 

There are two important suggestions which will help you gain the 

most from a message compressed to less than normal listening time. 

First--concentrate on the message content and attempt to ignore every-

thing else. 

Second--do not let the speed with which the words are coming to you be 

a distraction. Despite the rapid pace at which the words flow, you 

~ comprehend the message, Numerous studies have already proven that 

people can comprehend speech which is accelerated considerably. 

As an introduction to accelerated or compressed speech, you will 

now hear my introductory comments accelerated by 20 percent, or stated 

another way, you will hear my comments in just 80 percent of the ori-

ginal time. 

(Two second pause) 

Ready, 

(Three second pause) 

(Instructions repeated - compressed version) 

(Three second pause) 

You are now ready to listen to the taped message. Remember, the 

taped message will be presented in 80 percent of the original time. 

(Two second pause) 

Ready. 

(Three second pause) 

. (Message) 

(Three second pause) 



LISTENING INSTRUCTIONS FOR THE 

40 PERCENT COMPRESSION GROUP 

The ability to communicate effectively is what distinguishes a 

civilization from a so-called non-civilization or simply masses of in-

dividuals. Although modern man has developed unique ways to communi-

cate, the most widely used way is still that of verbal speech. Even 

with a highly literate society such as our own, speech is still the 

predominant mode of communication. 

A large portion of your formal education has been communicated 

to you by the spoken word; consequently, you have spent a considerable 

amount of time as a listener and an interpreter of lectures and discus-

sions. Listening will also be a significant part of this activity 

today. 

A problem with listening is that the spoken word is one of the 

slowest means of communicating information. The problem is that a 

speaker cannot talk as fast as you can listen. The limitation is not 

yours but is the speaker's since he can only talk or read to you at a 
'• 

' rather slow rate. Recent technological developments have made it pos-

sible to deal with this limitation. It is now possible to speed up 

the rate of speaking with no loss of intelligibility. 

In a few moments you will be listening to a taped message present-

ed at a much faster rate than I am now speaking. It' is important that 

you accept the fact that you can listen and comprehend at this acceler-

ated rate. There will be no distortion and no word.s will have been 

taken out to make the message more rapid. 
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At the end of the taped message you will be given a short compre-

hension test over the message content. Instructions for taking the 

test will be given later. 

There are two important suggestions which will help you gain the 

most from a message compressed to less than normal listening time. 

First--concentrate on the message content and attempt to ignore every-

thing else. 

Second--do not let the speed with which the words are coming to you be 

a distraction. Despite the rapid pace at which the words flow, you can 

comprehend the message. Numerous studies have already proven that 

people can comprehend speech which is accelerated considerably. 

As an introduction to accelerated or compressed speech, you will 

now_hear my introductory comments accelerated by 40 percent, or stated 

another way, you will hear my comments in just 60 percent of the ori-

ginal time,_ 

(Two second pause) 

Ready. 

(Three second pause) 

(IRstructions repeated - compressed version) 

(Three second pause) 

'• 
You are now ready to listen to the taped message. Remember~ the 

taped message will-be presented in 60 percent of the original time. 

(Two second pause) 

Ready. 

(~hree second pause) 

(Message) 

(Three second pause) 
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INSTRUCTIONS FOR THE LISTENING COMPREHENSION TEST 

This concludes the listening exercise. 

The class proctor will now pass out the test booklets" Do not 

begin the test until told to do so. 

('rape stopped - three minute gap) 

This is a timed test. You will have five minutes in which to 

answer questions 1-10, Please answer all questions on the answer 

she€t, If you complete your test in less than the time allotted, 

please remain at your testing station and review your test answers. 

Your test booklet and answer sheet will be picked up by the class 

proctor at the end of five minutes. 

(Three second pause) 

Re~1dy .. 

(Two second pause) 

Begin your test. 

(F i.ve minutes - testing time) 

STOP. 

Jnn 
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