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Preface

Inexpensive speech compression/expansion
tape playback equipment is soon to become a reality.
When this occurs it will be possible for large
numbers of school children to take advantage of
this technology to better individualize learning
t arough listening. The study that is described in
this report establishes that children do have a
preference for the rate of presentation of tape-
recorded material. The study further examines
the listening behaviors that can be expected when
school children are given the opportunity to individ-
ually control the rate of presentation. This study
is but a beginning to a long overdue investigation
into the many controllable aspects of auditory
instruction. Further studies of this nature will
assist educators in more effectively using auditory

instructional materials witli handicapped children.

Ted W. Ward, Coordinator

Consortium on Auditory Learning Materials
for the Handicapped




ABSTRACT

LISTENERS' PREFERENCES FOR THE RATE OF
PRESENTATION OF RECORDED INFORMATION

By

S. Joseph Levine

Previous studies show that a listener has the po-
tential to receive recorded information at a rate far ex-
ceeding the rates that are used in conversation and for the
production of tape recordings. However, few studies have
examined listeners' rate preferences. By using an experi-
mental setting that allowed listeners to autonomously man-
ipulate the rate of presentation of recorded information,
it was proposed that listeners would manifest a preference
for rate of g;gsentation and would demonstrate raée manipu-
lation behaviors that were related to the difference be-
tween the iniﬁia; rate of presentation of the recorded in-
formation and the listener's preferred rate.

Forty-eight elementary school children in the third,
fourth and fifth grade listened to a series of four recorded
presentations. While listening to each recorded presenta-
tion, the subjects were allowed to manipulate the rate of

presentation of the recording through the use of a speech
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Compressor. Each of the four presentations began at a dif-
ferent initial presentation rate. All subjects listened to
the same four recorded passages. The four initial Presen-
tation‘fates used in the study were 100 words per minute,
150 w:;ds Per minute, 200 words per minute, and 275 words
Per minute. The rate manipulation behaviors of each subject
were ;ecorded on a strip chart recorder for later analysis.

The results of the analyses of third, fourth and
fifth grade subjects' rate manipulation behaviors support
the following ccuclusions:

l. Children will manipulate tl.- rate of presenta-
tion of recorded information in a self-p¢. :d listening situ-
ation.

2. Children demonstrate a preference for rate.

3. The extent a listener alters the listening
rate is positively related to the difference between the in-
itial rate of presentation of recorded information and the
listener's manifest preference for rate.

The findings suggest a disparity between the rate
at which a student is able to listen and the rate at which
he prefers to listen to recorded information. This study
has also suggested that an initial presentation rate for re-
corded information that varies greatly from the listener's
preferred rate of presentation will stimulate greater rate

change than an initial presentation rate that is close to
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the listener's preferred rate. As such, instructional ma-
terials that are designed for use in a self-paced listening
environment will be more likely to be altered by the sub-
ject toward a preferred rate when the initial rate of pre-
sentation is more different from the listener's preferred

rate.
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Rationale of the Study

Background

The differences between communicating through speech
and communicating through the prin:ed word have been exam-
ined through many studies. A primary difference between the
twc forms of communication lies in the ability of the re-
ceiver to alter the rate at which the communicated informa-
tion is received. The reader is able to adjust his reading
rate to suit his particular reading ability, to suit his
mood, to match the difficulty of the material, and to cor-
respond to the necessity of retaining the information that
is presented. The listener, however, is dependent upon the
rate of presentation of the person delivering the informa-
tion. This deéendcncy is found in both the face-to-face
verbal interchange and in pre-recorded information delivery.
In the face-to-face situation the receiver may, however,
request the sender to increase or decrease the rate of pre-
sentation. This is not possible when listening to record-
ings. 1In most cases the reader operates with a self-paced

system whereas the listener must utilize an 2xternally paced

system.



O1lu

This study has been designed to examine listening
behaviors when the listener is given the opportunity to
utilize a self-paced system for adjusting the rate of pre-

sentation of recorded information.

Statement of the Problem

The use of compressed speech as a procedure for
altering the rate of presentation of recovded material has
been shown to be an effective tool for increasing the
vificiency oY learning through listening. Educators are
JUst beginning to realize the implications of this proce-
Iare and schools are starting to provide pre-compressoed
materials for students. It has been shown that listerers
TAan omare than double the rate of presentation of recorded
mater.al witheut a significant decrease in their compr:=
aonsion. liowever, it has been assumed that a listencr who
ts provided with a pre-compresscd rocording will want the
recorded material presented at the fastest rate at which he
Tan attend and still comprehend.  No study has yet been con-
ducti-d on the situation in which the listener has autonomous
control over the rate of aural presentation. A break-
throush in technclogy makes this an importont question.
Speech compressors first became available at a cost of five
thousind dollars per unit with added expense necessary for
poripheral equipment.  This cost dropped drastically in 1973
with the avairlability of two differcnt units that were

el

priced at fifteen hundred dollars and five hundred dollars.




011

Finally, in 1974, information was released regardirg the
availability, within a year, of a speech compressor that
would sell for approximately one hundred dollars.

With the advent of inexpensive speech compression
equipment that provides for instantaneous playback of rate-
altered recordings, many students will be given the oppor-
tunity to self-pace the playback of recorded material. The
impending availability of this equipment reinforces the
need for research that establishes a more complete under-
standing of self-paced listening behavior. The dream of
widespread availability of speech compressors is soon to be
realized and there is little information regarding how this

equipment will be used.

Purpose of the Study

The primary purpose of this study was to ascertain
if listeners, given the opportunity to alter the rate of
resentation of recorded material, in fact will alter the
rate. Further, if listeners do alter the rate, what rate-
altering behaviors will they display? And, is it possible
to gather meaningful data regarding rate-altering behavior
for elementary school students? Finally, is it possible to
determine an individual listener's manifest listening rate

preference for recorded information?

Importance of the Study

A review of studies examining the .se of compre:,:d

speech indicates a primary concern with ascertaining the
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upper limits at which a listener can comprehend compressed
recorded material without a significant decrease in com-
prcehension.  To fully understand the use of compressed
specch it is necessary to examing: the rate a listener will
select for listening to the recorded speech. Such an cxam-
ination will allow the establishment of groundwork for the
definition of the operational limits for training proce-
durcs that can be used to develop an individual's listening
behavior from the point of preference to the point of max-

imum efficiency. The point of maximum efficiency is defined

as the maximum rate that does not show a significant de-
crease¢ 1a comprehension.

It can be expected that inexpensive speech compres-
si1on equipment will be available for general use within the
next year and used on a widespread basis within the next
five vears. This study attempts to establish a basis for
the development of guidelines for effective use of this
cequipment so that listener selection of rate can become a
systematic process ptased on the individual bechaviors of
listueners in relation to the potential behaviors of lis-
teners. In 1967 Friedman, Graae, and Orr reported:

Given the state of current technology, self-pacing
is of limited prac*tical value since it is not
*easible to make availabie machines for extensive
individual use. However, it may be practical to
provide a machine for a school library for indi-
vidual use as an auditory review mechanism for

material with which the student is already famil-
ir. (Friedman et al, 1967, p. 27)
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In the seven years since the Friedman, Graae, and
Orr study was completed, technological advancemerts have
opened up new frontiers. For the first time, self-pacing
will be available and it can be expected to have great
practical valuc. This will bring to fruition the need that
Richard Kinney spoke of at the 1966 Louisville Confercnce
on time Compressed Speech.

dltimately, wnat we need in this field is a device
that will give the same options to the auditory
reader. A device that will lift him to the plain
of the visual reader with all the visual reader's
freedom of choice. This could be done, I believe,
only through an individual compressor-expansor unit
for playing back recusded speech. In other words,
a talking book or a tape recorder that contains
its own personal compressor-expansor so that the
listener could speed up or slow down the speech to
which he is listening according to his need just
as the visual reader unconsciously does.l

Research Questions

The study addresses itself to the basic question of
wiivther or not a listener will express his listening-rate
proference by manipulating the rate of presentation of
recorded information when given the opportunity to do so.
To further specify this question and to provide a set of
testable hypotheses, two self-paced listening behaviors

will be examined. An experimental procedure was designad

1 kinney, Richard, "Report on Studies in Speech Compression
Conducted in the Spring of 1966 by the Hadley School for
the Blind," from Proceedings of the lLouisville Conference
on Time Compressed Speech (Louisville: University of Louis-
ville, 1967), p. 41.
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Lo permit the examination of these behaviors and the ool -
lection of data to analyze relationships between these

behaviors and a self-paced listening experience,

Behavior #1 - The listener's manifest listening-rate

preference for recorded information. By providing a series

of rate altered listening segments, each presented at a
different rate, the listener will have an opportunity to
alter any or al.l of the segments to better accommodate his
own preference. The study will examine whether or not a
manifest preference for rate of pPresentation does exist,
whether or not a listener will alter the rate of presenta-
tion to better suit his individual preference, and if it is
possible to ascertain what this manifest preference is for

individual listeners.

Behavior #2 - The listener's manipulation of rate ~% nre-

sentation. Three variables will be examined to better

understand instructional options that may become available
when self-paced listening opportunities are provided within
the school setting. These three 7ariables are the onset of
maninulation of rate (manipulation onset) as compared to
the initial rate deviation from manifest preference (dif-
ference from preference)!, the termination of manipulation
of rate (manipulation termination) as compared to the dif-
ference from preference, and the duration of manipulation

of rate (manipulation duration) as compared to the
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difference from preference.

The listener will be presented four recorded seg-
ments each presented at a different pre-ailtered rate. For
segments that deviate greatly from the manifest preference,
it is expected that the onset of the listener's manipu-
lation of the rate would occur early in the listening ex-
perience. It is not known whether this dev'ation from man-
ifest preference would relate predictably to the termina-
tion or the duration of the manipulation.

This study examines all three of these variables
to determine if relationships exist between the initial

rate of presentation and manipulation behaviors.

Hypotheses to be Tested

Based on these questions regarding behaviors that
are demonstrated in a self-paced listening situation, the
following testable hypotheses were formulated:

Hypothesis #1 A manif=2st preference for rate of

presentation of recorded information will be demonstrated
when the listener is given autonomous control over the rate
of presentation in a self-paced listening situation.

Hypothesis #2 A negative correlation exists be-

tween the elapsed time before manipulation onset and the
listener's difference from preference. As the difference
from preference increases the manipulation onset will occur

sooner in the listening experience.
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Hypothesis #3 A correlation exists between the

e

elapsed time before manipulation termination and the lis-
tener's difference from preference. The direction of this
correlation is not hypothesized.

Hypothesis #4 A correlation exists between manipu-

lation duration and the listener's difference from prefer-
ence. The direction of this correlation is not hypothe-

sized.

Definition of Terms

The following terms and phrases are used in the
description of this study. Definitions for each term and
phrase are provided to form a common basis for under-
standing.

Listener A subject in the study, having no known hearing
deficits.

Rate The speed of presentation of recorded material. For
this study, rate will be presented in words per minute
(wpm) . Experiments utilizing compressed speech have
variously used "percentage of compression," "per-
centage of time saved," and "words per minute." Words
per minute has been selected as the term to be used
due to the expressiveness of the phrase, the immediate

clarity of meaning, and the precision of measurement.
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In describing compressed speech, specification in
terms of woréd rate appears to be necessary, and
it i1s probab.y sufficient. Word rate is probably
the most meaningful dimension in terms of cogni-
tive and perceptual processes of the listener.?

Compressed Speech Speech that has been accelerated in rcate

of presentation without a resultant change in pitch
from that of the origiral recording. Though peri-
odic samples of the original recorded material have
been deleted, comprehensibility is not affected by the
deletions. Usually speech compression is accomplished
by processing the recorded material through a "speech
compressor."

Expanded Speech Spe¢.ch that has been slowed down in rate

of presentation without a resultant change in pitch
from that of the original recording. Though small

pause segments are inserted at periodic intervals,
comprehensibility is not affected due to the insertions.
Usually accomplished by processing the recorded material
through a "speech compressor" that is operating in the
"expand" mode.

Speech Compressor A specialized device, electronic or

electro-mechanical in nature, for eltering tue rate of

tape recordings. The speech compressor pe-.:'iodically

deletes small samples of the original recording or adds

2 Foulke, E. and Sticht, T. "A Review Of Rr:search on Time
Compressed Spee~h," from Proceedings of tr:> Louisville
Conference on Time Compressed Speech (Lou'sville: University
of Louisville, 1967), p. 6.
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pause segments to the original recording to affect an
altered rate without subsequent changes in the pitch
of the original material. Alterations of rate are
accomplished through the manipulation of a rate con-
trol knob.

Self-pacing A listening situation wherein the listener has

autonomous control of the rate of presentation of re-
corded material. This term is used to differentiate
from "external pacing" where the rate of presentation
of recorded material is controlled by persons or
equipment not in the direct control or influence by
the listener.

Chart Recorder An electro-mechanical transducer that in-

scribes a line on a continuous roll of paper. The
paper moves at a known rate and the scriber deflects in
response to the subject's function. For this study the
chart will provide a documentary record of the rate
selections made by the listener.

Manipulation onset The point of time, measured from the be-

ginning of a listening segment, at which the listener
begins to alter the rate of presentation (see Figure 1.1
at indicator a).

Manipulation terminaticn The point of time, measured from

the beginning of a listening segment, after which no
further alterations of rate are made by the listener

(see Figure 1.1 at indicator b).
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Manipulation uration The elapsed time between the onset

of manipulation and the termination of manipulation
(see Figure 1.1 at indicator ¢).

Manifest pra2ference for rate A grouping of final selected

rates >f & series of listening segments that does not
exceed 40 wpm in width. This term is further defined
at a later point in this report (see Figure 1.1 at
indicator 4d).

Mean maaifest preference rate A single rate computed to

denote the mean of the manifest preference for rate.
This term is further defined at a later point in this
report (see Figure l.l at indicator e).

Difference from preference The rate differential between

the initial presentation rate of a segment and the mean
manifest preference rate (see Figure 1.1 at indicator
£).

Point of cunvergence The arithmetic mean of a subject's

final selected rates that has not been altered or ad-
justed through the use of any of the defined criterion
that are dascribed in the "Methods and Procedures"
section. This term is used in the discussion of the
findings to examine rate manipulation behavior for all
subjects without regard for exclusions used to compute
mean manifest preference rate (see Figure 1.1 at indi-
cator qg).

Extent of Movement The rate differential between the ini-

tial presentation rate of a segment and the final se-

lected rate (see Figure 1.1 at indicator h).
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HY? vUHETICAL RATE-CHANGING BEUAVIORS FOR A LISTENER
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Review of Related Literature

The review of related literature provides an over-
view of _he entire area of compressed speech research and
highlights those studies that have examined listeners'
preferences for rate of presentation. Though very few
studies have dealt with rate-preference in a self-paced
listening situation, the studies that are reviewed form a
logical theoretical basis for the study.

The first of the four sections of this review,

History and Background, deals with tihe key experiments in

speeded listening (prior to the de&élopment of compressed
speech techniques) and the first experiments that were con-
cerned with the development of speech compression techniques.
The viability of the use of compressed speech as a vehicle
for altering the rate of presentation of recorded material
without adversely altering comprehension or intelligibility

is established. The second secticn, Ccmprehension and Rate

of Presentation, reviews those studies that have examined

rate thresholds for listening; the parameters of rate of

compression, especially the probable tolerances for changed

13
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ruate, that should be used in a study of listener rate pref-

erence are deduced. The third section, Listener Prefercnce

for Rate of Presentation, reviews all known research studies

that have examined some aspect of listeners' preferences for
rate of presentation. The review includes a range of
studies wherein listeners were merely questioned as to their
rate preference, were provided a finite set of rates to
select from, or were provided infinite selection of rates
for total self-pacing. The basis of research procedures for
the proposed study is deduced from these studies. The

fourth section presents Recent Advances in the technology of

specch compression.

History and Background

Goldstein (1940) provided one of the earliest inves-
tigations into the effect on comprehension of increased rates
of cresentation of recorded materials. The study of 280
adult subjects with a mean age of 34.3 uscd both auditory
stimulus and visual stimulus. A total of 28 passages were
selected, sub-divided equally uccording to level of diffi-
cuity 1d were at a 3.5 grade lovel and 14 were at a 7.5

srade level).  The subjects listened to a record that pre-

sontodoearh passage at rates varying from 100 words per min-
at- v 302 words per minute, in increments of 37 words per
minuwt-o. Mhough the study was primarily interecsted in oexam-
sl it terenees hetween reading and listening, the rosules

were the first indications that listeners can process
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auditory information at a rate faster than that which is
encountered in normal conversation or that which is used

for presentation. Goldstein found that comprehension de-
clined as rate was increased; however, the differences
between reading comprehension and listening comprehension
grew smaller as the rates of both increased. The findings
suggested that at faster rates both processes (reading and
listening) were equally effective, or more precisely,

equally ineffective. A potential source of invalidity in

the measurement of listening comprehkension in the Goldstein
study was due to the pitch increase that accompanied the in-
creased rate of presentation; the recordings were alterxred

in rate by merely speeding up the replay to gain faster words
per minute rates, simultaneously increasing the pitch.

Later studies show that comprehension does not decline for
increased rate listening tasks when original pitch is main-
tained until a certain rate is achieved (Fairbanks et al
1957b, Bixler et al 1961, Foulke et al 1962, Sticht 1968,
Gropper 1969). The pitch change in the Goldstein study is
one potential reason why the comprehension of the listening
passage declined at faster word rates. Garvey (1953) further
points out that the Goldstein study required readers to speak
at rates higher than normal when making the recordings for
the study. This was done in an attempt to somewhat lessen
the effects of pitch change on comprehension. Garvey states

that the "method is limited by the rate at which the reader

02
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is able to speak, and also by the changes in enunciation and
timing involved in attempting to speak rapidly." (Garvey,
1953, p. 102)

Goldstein's findings were later supported by Fergen
(1954) who found that when 438 subjects in grades four, five
and six were presented with progressively faster rates
(80 wpm, 130 wpm, 180 wpm, and 230 wpm) created by having
the reader read faster, that comprehension increased from
80 wpm to 130 wpm, but fell off after 130 wpm. Grumpelt and
Rubin (1972), however, found that increased rate with resul-
tant pitch changce could show higher comprehension if training
at the increased rates were provided for the subjects. 1In
their study, 66 blind high school students were divided into
control and experimental groups. Both groups were equated
according to age, IQ, and pre-test comprehension of recorded
material. The experimental group received listening train-
ing at speeds from 275 wpm to 300 wpm while the control group
received similar training at only 175 wpm. On a post-test
presented et 300 wpm, the expcrimental group scored signifi-
cantly nigher than the control group, though both groups
showed a decline in comprehension rrom the pre-test. While
the train:ng effect wés supported as a procedu.e for improv-
ing carprehension, the study indicated that the improvement
in thse experimental group was still small (9.42).

In an attempt to control for the effect of pitch

change as a contaminant to comprehension of listening to
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recorasd materials at fast rates, Garvey (1953) utilized a
"chop-splice" technique to alter rate witnout altering
pitch. Garvey based his procadure on a study by Miller and
Licklidexr (1950) who found that undistorted speech patterns
contain an excess of cues which, though utilized by the
listener, are not essential to intelligibility. In their
work, Miller and Licklider electronically interrupted the
presentation of speech by systematically turning the speech
on and off at a desired rate. They reported “hat at a rate
of ten times per second the intelligibility of monosyllabic
words did not drop below 90% until over 50% of the original
speech pattern had been removed. In this study, however,
no attempt was made to close the gaps produced by turning
the speech off.

Garvey's study attempted to gather data on the
effect of closing this gap and thereby increasing the rate
while presenting speech with fewer cues for the listener.
Garvey recorded spondaic words (baseball, sunset, etc.) on
a specially modified tape recorder that moved the tape at
40 cm. per second instead of the standard 19.5 cm. per
second. This procedure yielded a tape record of a word on
a longer section of tape than is typical and thereby pro-
vided more roor for chopping and splicing the tape. Care-

fully marking the beginning and end of the recorded word,
he systematically removed short sections of the tape

record at specified intervals in between. The remaining



02¢c

18

sections of the tape were spliced rogether and then trans-
ferred to another tape for use in presentation to the sub-
jects.

Garvey studied 96 male college students, randomly
assigned in groups of six to 16 different treatment vari-~
ables. He was concerned with the relationships between
intelligibility and a) the general effect of acceleration,
b) the size of the chop removed when acceleration was held
constant at twice the original speed, and c) the percentage
of the speech pattern removed.

Garvey found that a mean intelligibility score of
78% was still obtained when words were presented at 3.0
times the original speed. It was not until the speed was
3.5 timos original that intelligibility approached the 50%
level. He further found that discrete spondaic words could
be presentes” at 2.5 times original speed with no significant
decrease in intelligibility. In terms of the size of the
discarded scegment, he found that intelligibility is not ad-
versely affected until the discard segment is at least .0625
seconds (2.5 cm.) in length. Finally, comparing speeded
rates with .ind without resultant frequency (pitch) shifts,
Garvey found:

A~ an cceleration of 1.75, using the same test words
and 1uentical experimental procedurc, the mean of the
intelligibility scores, with the concomitant fre-
»1ont, shift, was 90%; for the same degree of accel-
-ra*vion without frequency shift the mean intelligi-
Loliy score was 95%,  For an acceloeration of 2.0,

~~an intolligibility with the frequency shift was
65, 1.1t was 952 with the "chop-splice" tcchnique.
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When the acceleration was increased to 2.5, a
mean intelligibility score of less than 10% was
obtained with the frequency shift and a mean in-
telligibility score of 93% was obtained with the
"chop-spiice" technique. (Garvey, 1953, p. 106)

This study by Garvev substantiates the usefulness
of recorded material that is presented at rates faster
than "normal" if altered to compensate for pitch change.

The Garvey study, however, is limited in direct application
to the general fiell of rate of listening since spondaic
words, rather than connected discourse, formed the basis of
the listening experience.

Fairbanks, Everitt, and Jaeger (1954) reported the
development of an electro-mechanical device that would allow
the automation of Garvey's chop-splice procedure. The Vari-
Vo utilized a set of four heads mounted on a cylincer that
rrtated as the tape passed. One and only one of th' ‘our
"pickup" heads was in contact with the tape at any time.
However, at the point when one head left contact witl. the
tape and the next head began contact with the tape a short
portion of the passing tape was not reproduced. 1In this
manner, it was possible to remove short segments of recorded
information. The output of the Vari-Vox was fed into another
tape recorder for generating a permanent taped record of the
"compressed" version of the original tape recording. The
development of this electro-mechanical device for speech

compression presented the tirst practicel procedure for com-

rressing large segments of recorded information and allowing
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future studies to examine larger units of verbal informa-
tion (connected discourse) rather than the small units
examined in the earlier studies. Further, it permitted
a viable procedure for speeding up recorded information
without resultant changes in pitch which have been shown
to adversely affect comprehension and intelligibility.

Fairbanks, Guttman, and Miron (1957a, 1957b) con-
ducted studies that examined comprehension as a function of
word rate and the use of "saved" time due to speech compres-
sion to re-present the reccrcded material. In their studies,
it was found that there was little difference in comprehen~-
sion of recorded material presented at 141 wpm, 20) wpm, and
282 wpm. Also, when the rate of presentation was doubled
(from 141 wpm to 282 wpm) and the material was presented
twice, comprehension for subjects who listened twice was
better than for subjects who were only.allowed a single pre-
sentation at 141 wpm. Both groups of subjects required the
same amount of time for the listening task.

By the late 1950's, the examination of speech com-
pression as a technique for presentation of recorded infor-
mation at increased rates was established as a vi. le topic
for resecarchers. Research had shown that it was possible to
comprenond material presented at rates faster than normal,
the procedure of increasing rate without affecting pitch was
superior for learning as compared to procedures that dis-

torted pitch, and equipment was finally available that
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allowed the researcher a convenient procedure for compressing

rocorded material,

Comprehension and Rate of Presentation

The studies revicowed examine the listening rate in
comparison with comprchension. The purpose of thls section
is to provide an understanding of the studies that have in-
vestigated the optimization of the speech compression pro-
cess in terms of most effective and/or most efficient lis-
tening rates. In all of the studies reported, an externally
paced listening exXperience has been used. Some of the
studies first presentcd, however, attempted to answer the
question of rate preference without using self-pacing proce-
dures by asking the subjects to state or choose their »re-
ferred rate. Through an examination of the studies, it is
posesible to ascertain the appropriate range of presentation
rates for utilization in this study.

Prior to the use of speech compression as a tech-
nique for increasing rate of presentation, a few studies
examined the effect on comprchension due to increased rate
that was effected through non-machine procedures.

Nelson (1948) chose to study radio broadcasts and
the effect of rate of presentation on comprehension as meas-
urcd by recall. Five different newscasters each recorded
five different newscasts at five different rates that varied

from 125 wpm to 225 wpm in increments of 25 wpm. Though
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Nelson found a decrease in comprehension from 125 wpm to
225 wpm, this decrease was not found to be significant.
No preference was shown for any single announcer that was
used in the study and an analysis of reactions indicated a
preference for a rate between 175 wpm and 200 wpm. Nelson
used this last finding to hypothesize that:

The slight increase in mean scores between 175

and 200 words-per-minute (13.70 to 13.94) might

indicate that the most "efficient" rate as meas-

ured by student reaction might be somewhere be-

tween 175 and 200 words-per-minute. (Nelson,

1948, p. 179)

Harwood (1955) supported the earlier findings of
Goldstein (1940) and Nelson (1948) when he found that lis-
tenability (listening comprehension score) decreased as rate
of presentation increased. For this study, Harwood used a
single male voice to create separate recordings at each
rate. The speaker altered his rate of speaking to match the
word rates nceded for the study. No electro-mechanical pro-
cedure for increasing word rate was used. Harwood also
found that mean listenability, the mean of listening compre-
hension scores, at each of four rates of presentation
(125 wpm, 150 wpm, 175 wpm, and 200 wpm) did not show sig-
nificant differences that favored any specific word rate.
This study did show significant findings that supported
"readability," as defined by Flesch, as an indicator of

"listenability."” As such, Harwood suggested the use of

readability as a gross predictor of listecnability.
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Diehl, White, and Burk (1959) ingquired into the
relationship of rate of speech and listener comprehension
by altering only pause time. A master tape was produced
with spoken discourse that was presented at a rate of 145
wpm. Four modified versions of this tape were then created.
Tape A had 75% of each individual pause removed thereby
creating a tape with a word rate of 172 wpm. Tape B had 50%
of pause time removed and resulted in a new speed of 160 wpm.
Tape C had the pause time increased by 75% which slowed the
rate to 135 wpm. Tape D had the pause time increased by 50%
which slowed the rate to 126 wpm.l Tape E was not changed
and was presented at the original rate cf 145 wpm. A total
of 371 college students listened to both a comprehension test
and a reaction rating scale. An analysis of the data on com-
prehension showed no significant differences in comprehension
for any of the five diffesrent werd rates. The responses to
the subjective rating scale also failed to yield significant
differences with all five tapes rated as "good" to "very
good" in terms of delivery to the speaker. The findings in-
dicated conflict with Nelson (1948) in that no rate, or rate
range, was denerally preferred. It was pointed out, however,
that such a conflict was dependent upon the comparability of

this study's use of the word "good" and Nelson's use of the

———

1 The percentages and word per minute rates are shown exactly
as reported in the Diehl et al article. It is assumed that
there is an error in the percentages at the 135 wpm and 126
wpm rates. The procedure would be more consistent if "50%"
and "75%" were reversed.
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worsd "interest."  Nelson asked the subjects to respond in
“orms of thelr interest in the presentation at the different
rates while Dichl et al asked the subjects to rate the de-
livery on a scale from very good to very poor.

Fairbanks, Guttman, and Miron (1957b) analyzed the
usce of speech compression techniques and their resultant
vffects on comprehension of connected discourse. Technical
information was recorded and compressed at a number of dif-
ferent rates up to 70% compression (30% of original record-
1ng time). At 50% compression~(50% of original recording
time, 282 wpm) response to a factual test was almost 90% of
maximum. ilowever, at 60% compression (40% of original re-
cording time, 353 wpm) response fell to 50% of maximum. This
plontering study in the examination of externally paced com~
vressoed proesentations indicates that rates of at least 282
wom e possible without significant loss of comprehension.
It sihould be noted that the Fairbanks, Guttman, and Miron
study was one of the first to examine connected discourse

rathar tihan single word presertations. As such, it was pos-

sibrie o -wamine comprehensicn effects rather than merely
oxamiractions of intelligibilicy as were previously reported
creoAdiacre L woridl stuales.

v study by Bixler, Fcoulke, Amster and Nolan
(19511, 292 blind children from sixth, seventh, and eighth
rrahes wers provided compressa? listenint materials at 175

*

Nom, 225 wom, 275 wpm, 325 wpm, and 375 wpm. Materials of
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both a scientific nature and a literary nature were used and
subject's comprehension was measured for both types of’ma-
terial at the five different rates. ﬁo significant loss in
comprehension was shown for the literary material at 225 wpm
and for the scientific material, comprehension held up at
275 wpm with no significant loss.

Foulke et al (1962) also studied the effects of word
rate of compressed material on comprehension. Word rates of
175 wpm, 225 wpm, 275 wpm, and 325 wpm (similar to the
Bixler et al study, except omitting the 375 wpm rate) were
used with blind subjects in grades six, seven, and eight
(same as Bixler). Results of the study indicated that for
both literary and scientific passages, a rate of 275 wpm
vyielded better than 90% comprehension.

Orr, Friedman, and Williams (1965) conducted a study
of the effects of training in listening to compressed speech
as it effects comprehension. The subjects showed signifi-
cant differences, in favor of a training effect, when a rate
of 425 wpm was reached. However, no significant difference
was found at rates of 175 wpm, 325 wpm, and 375 wpm. Those
subjects that received no training showed only a 20% decline
in performance at more than double the normal speaking rate.
This finding supports the previous work of Fairbanks et al
(1957b) and Bixler et al (196l1) and lead the authors to state
that "even without practice, it appears that normal rates of

spoken material could be essentially doubled with little or
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no loss in comprehension.” (Orr et al, 1965, p. 152)

Wood (1965) compressed a group of fifty imperative
sentences at rates from 175 wpm te 400 wpm in increments of
25 wpm and presented them in a controlled manner to 90 sub-
Jects from the first, third, and fifth grade levels. His
findings supported other studies; generally comprehension
decreased as rate of presentation increased. For the first-
jrade group, comprehension at rates above 250 wpm was con-
siderably lower than that for the third and fifth grade
groups. Interestingly, the subjects exceceded a 90% compre-
hension level at rates as high as 350 wpm, and at no rate
was the level of comprehension less than 75%. Intelligence
was not found to be a statistically significant factor.

A possible explanation for the high levels of com-
prehension at the high presentation rates (350 wpm) lies in
the fact that discrete sentences were used in this experi-
mznt as compared to extended narratives comprised of contin-
uous discourse as have been used in most other experiments.
This seems to indicate a need for more mental processing
time fo:r comprehending continuous discourse than for dis-
crete sentences.

An interesting study by Spicker (1968) compared lis-
“ening comprehension and retention of "normal" and retarded
children. Forty-£four subjects of each classification were
501 ttod fnar the study by matrhing them according to mental

age (1N0.N to 11.0). Three separate passaqges differing in
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readability levels were presented at 125 wpm (expanded),

175 wpm (normal), 225 wpm (compressed), and 275 wpm (com-
pressed). Data showed no significant differences between
groups for listeniny comprehension and comprehension losses.
For the retarded group, comprehension losses were negligible
at 125 wpm and greatest at 175 wpm. Conversely, the "nor-
mal" group showed the greatest comprehension losses at 125
wpm and least at 175 wpm. This study tends to support nor-
mal or below normal rates of presentation for subjects with
a mental age of 10.0 to 1l.0.

Working with men of high, average, and low mental
abilities, Sticht (1968) found that a message can be time
compressed by as much as 36% (275 wpm) without greatly dis-
turbing comprehension. For all three groups, comprehension
declined only slightly until a rate of 275 wpm was reached
and then comprehension declined more rapidly. Sticht states
that these results are consistent with previous observations
and goes on to say:

There appears to be some special significance attached
to a speech rate of 275-300 wpm such that exceeding
this rate accelerates a decline in comprehension.

This rate appears to be that at which channel capacity
begins to be exceeded. (Sticht, Thomas G., 1968,

p. 250)

In an examination of comprehension as a function of
listening rate, Gropper (1969) presented narrative passages
at 126 wpm, 190 wpm, 252 wpm, 312 wpm, and 380 wpm to 72

fourth~-grade subjects. As was shown in early studies,

Gropper confirmed that performance on criterion tests

tn
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decreased as speoed (rate) incrcased.  Significance for this
decrease, however, was found only after the speed excecded
252 wpm. When examining the data in terms of efficiency
(learning per unit of time) the 252 wpm rate was the most
efficient. Of particular interest to the present study was
Gropper's finding that:
Large individual differences were obtained indicating
that there is not one most efficient speed for every-
one. In most cases, however, a speed much slower
than normal will not add much to comprehension, while
speeds about twice as fast as normal will take too
much away from comprehension to warrant their use.
(Gropper, Robert L., 1971, p. 252)

Two other studies, though not directly related to
comprehension as a function of rate, further establish
quidelines for the present study. Durrell (1969) compared
listoning comprehension and reading comprchension. Durrell
examined vocabulary and found that, in terms of comprehcen-
sion of vocabulary words, listening vocabulary is much
superior to reading vocabulary in all primary grades. For
the third ¢grade, the reading-listening ratio was found to
be 76 (listening score was 46 as compared to a reading
score of 35). At the fourth grade level the ratio was 83%
and at the fifth grade, listening was still superior with a
ratio of 99%.

v 1 compar . 3on of waragraphs was made (longer
anits o7 lainaguage than separate words as reported above),

the d)fferencas decreased slightly but listening was still

super.or £nr third, fourth, and fifth ygyraders (32:., 83%,
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and 95% respectively).

From grade six on, the scores on reading paragraphs
are higher than those in listening. Several fac-
tors may account for this superiority in reading

to listening: silent reading speed at these levels
1s greater than the speed of speech, hence more
time is available for "looking back" to check com-
prehension; many words are introduced in silent
reading that may not be in listening vocabularies.
(Durrell, 1969, p. 458)

When the raw scores of listening tests were equated

to a reading grade, Durrell found that the third grade stu-

" dents were operating one year and one month higher in lis-
tening than reading (4.6 for listening, 3.5 for reading),
nine months higher for the fourth grade (5.4 for listening,
4.5 for reading), and seven months higher for the fifth
grade (6.2 for listening, 5.5 for reading). These findings
indicate that listening, when gbmpared to reading, is a
superior form of communication for third, fourth, and fifth
grade students.

In a study that examined the effects of compressing
recorded material and then returning it to normal, Sticht
(1970) found that:

Expanding previously compressed materials to restore
the word rate to normal may restore the comprehension
of the material to very near normal -- when the com-
prehension/expansion is limited to 40%. When the
materials are compressed/expanded by 47%, there is
apparently enough noise and/or signal distortion
added to reduce comprehensibility of the material
significantly below normal, although the restoration
of a normal word rate appears to improve the compre-
hensibility of the material to a limited degree.
(Sticht, 1970, p. 107)

Sticht's findings are important since the present
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study utilized the speech compressor twice. The recorded
material was first pre-altered to specified rates. Then
the subject again altered the word rate of the recording
during the self-paced listening experience. Sticht's find-
ings establish the fact that such double-alterings of word
rate do not adversely affect comprehension as long as the
amount of variance does not exceed a difference of approx-

imately 40% compression of the original material.

Listener Preference for Rate of Presentation

Few studies have been conducted that examine lis-
tener preference for rate of presentation of recorded ma-
terial. A predominant contaminant to the larger percentage
of those few studies that have been conducted is the depen-
Jdence on the subject's statement of preference based on a
series of prescentations at pre-fixed (externally paced)
razes, This scction reviews all reported studies of listener
rat.s wreference that utilized external pacing. The one re-
porteqd study that utilized self-pacing is also reviewed and
discuss.ed in special reference to the design of the present
study.,

F-a1lke (1965) sent out invitations to two hundred
blind porsons registered with Recording for the Blind en-
Souraaing them to participate in a research study. Of the
two hundred invited, one hundred accepted the invitation.
ACVLInye record was sent to each person accepting.  The

record included samples recorded at different rates of
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presentation through speech compression procedures. One
sample began at a normal rate and gradually increased to
350 wpm. Accompanying the record was a questionnaire de-
signed to assess the listener's reaction to the samples.

Fifty-one percent of the listeners returned the
completed questionnaire. Of those responding, 91.7% said
that they would listen to material prepared in this manner
if it were available. When asked which rate they found
“most satisfactory," 45% indicated 275 wpm, 25% indicated
225 wpm, 22.5% indicated 300 wpm, and 7.5% indicated 350
wDm.

In terms of those responding, 275 wpm seems to be
clearly indicated as a rate preference in this study. The
generalizability of these findings, however, must consider
that all respondents were blind (indicating prior experi-
ence with learning by listening), all respondents utilized
the services of Recording for the Blind which specializes
in textbooks rather than light reading (suggesting persons
who may typically listen to a larger number of technical
recordings than the average blind listeper), and the largest
percentage of respondents were students, with college stu-
dents being most numerous (suggesting a respondent group
that is highly dependent on listening as a vehicle for in-
formation input). Only 106.4% of the respondents indicated
that they "rarely" did their reading by means of recordings.

In a study conducted by Foulke and Sticht (1966),
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one hundred sighted college studentz were presented with
five listening segments where the speed gradually ascended
and {ive segments where the speed gradually descended. The
subjects were instructed to tell the examiner to speed up
(slow down) the rate of presentation until a preferred rate
was achieved. The mean preferred word rate for the total
group was 207 wpm. Males indicated a mean rate preference
of 212 wpm and the mean preference rate for females was 204
wpm. The descending trials produced a higher mean preferred
rate (217 wpm) than the ascending trials (197 wpm). No
attempt was made to measure comprehension.

A second part of the study faiied to show any rela-
tionship between preferred listening rate and anxiety as

measured by the Taylor Manifest Anxicty Scale.

As compared with Foulke's earlier study (1965) the
sighted subjects seemed to prefer a rate of presentation
lower than preferred by the blind subjects. This preferred
rate differential might have becen further exaggerated if, in-
stead of using a recording with an eighth grade level in the
1966 study, a recording of college level had been selected.
A college level recording would have better matched the
lovel of “he subjects in the experiment and may have altered
the resul -,

This study 1s the first to indicate a differcncc may
exist beetween preferred listening rate and potential listen-

1ng rate. Though not conducted in a self-paced manner (the



04,

33

experimenters controlled the rate according to the prefer-
ences verbalized by the subjects), the subjects in this
study indicated a mean preferred rate (207 wpm) that is
greatly different from the potential rates substantiated

in earlier studies (250 wpm - 300 wpm) at which compre-
hension can still be maintained. This gap between preferred
rate and potential rate is not seen in the earlier study by
Foulke (1965) which examined blind listencxs. The subjects
in this earlier study indicated a prefer.ed rate that is
very similar to their potential rate (275 wpm was indicated
as preferred by the blind listeners). The assumption is that
the blind listeners, reported in the siudy, prefer to listen
&'. a rate closer to their potential rate and consequently
are capable of operating at a more efficient level in a lis-~
tening situation.

In a recent study by Challis (1973), 96 college
junior and senior students were randomly assigned to one of
four groups: normal rate (120 wpm), 30% compression (174
wpm) , 40% compression (200 wpm), and a choice of 20%, 25%,
30%, 40%, 50%, or 55% compression. All subjects received
the recorded information in conjunction with filmstrips.

No significant difference was found between any of the groups
on measures of achievement. Further, there was no interac-
tion between achievement and amount of time spent listening.
A questionnaire completed by all subjects at the erd of the

experiment indicated that 97% felt that learnexr control over
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the compression rate was necessary or desirable for a most
satlsfactory learning experience. This {inding is rather
unique in this experiment since only 25% of the subjects
were allowed control over the rate of presentation and this
control amounted to a forced selection from a small set
of choices (six). Such a finding may indicate an ability on
the part of the subjects, especially the 75% who were not
allowed to select the rate of presentation, to sense a poor
individual match between presentation rate and preferred
rate. For the 25% who were allowed to select their own rate
of presentation, such a finding would seem appropriate. This
study implies that a listener does have a rate preference,
and that it is possible for a listener to be aware of his own
rate match (whether the rate of presentation is the same as
that which he prefers) in situations where he is provided a
rate choice and in situations where no rate choice is
allowed.

Friedman, Graae, and Orr (1967) conducted a series
of studies that includes the only documentation to date of
a study that cxamines learner preferences for rate of pre-
sentation of recorded information through a self-paced lis-
tening cnvironment. The series of studies aimed chiefly at
the determination of the ability of college students to com-
prehoend and to be trained to comprehend compressed specch.
The two questions asked in the self-pacing study were:

1) At what rate will a listener choose to hear material
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which is compressed? and 2) In what way will this affect
his learning to comprehend compressed speech?

Based on evidence that suggests that for young
children listening is a preferred modality and for older
children and adults reading is preferred, the experimenters
felt that a potential explanation related to the reader's
ability to peruse material at his own rate. This would in-
clude speeding up the rate, slowing down the rate, or re-
reading difficult portions a second or third time. In other
words, when a person is old enough to read, reading is pre-
ferred since it accommodates the individual. It was further
felt, however, that listening could be considered more in-
formative than reading since it contained intonational nu-
ances. If the provision of a self-paced listening environ-
ment could accommodate for the comparative advantages of
reading (except for the advantage of re-reading) it was hy-
pothesized that self-pacing would provide a more efficient
means of communicating to a subject as measured by the sub-
ject's ability to answer questions accurately per unit time
taken to receive the information. Additional questions that
were examined in the study included: What behavior would
result from listener controlled speech? How frequently
would the rate be changed? What mean rate would be chosen?

Twelve male college students with a mean age of 19.6
were paid $1.50 per hour for their participation in the

study. A $10 bonus for the best subject was promised. The
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listening materials consisted of seven historical passages
taken from a college level textbook. They wore recorded
and compressed to 1.5 times their original rate of 175 wpm.
The compressed rate was 262 wpm. Comprehension was meas-—
ured by a group of five option multiple choice questions
for each passage.

A baseline passage at normal speed (175 wpm) was
administered to all subjects at the beginning of the experi-
ment. The presentation of the :ie¢raining passages began
with an externally paced compressed passage (1.5 times
original), then moved to three self-paced passages, and
ended with two more externally paced passages (1.5 times
original).

Each subject served as his own control and partici-
pated individually during the experiment. For the self-
pacvd passages subjects were provided an unmarked remote
control knob that was fixed to the specech compressor and
wrovided control of tne rate of presentation. The experi-
menter recorded selected rates by noting positions of the
dial indicator on the speech comoressor. 7Timings were made
with stop watches. Subjects were told that not only compre-
hension would be c¢xamined, but they also should try to lis-
ton gt the areatest speeds.

The lowest mean rate used by any subject on the
self-paced tasw was 1.16 times normal rate and the highest

rat2 was 2.05 times normal. The overall mean speed used by
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all 12 subjects on the self-paced task was 1l.45 times normal
rate. No consistent trend was seen from the first to the
third self-paced passage in terms of rate at which they were
played. (Means were 1.43, 1.45, and 1.48.) There was a
tendency for the number of downward changes in rate to in-
crease and upward changes to decrease as the passage went on.
There was no indication of superiority in terms of compre-
hension of one type of pacing over the other.

In their discussion, the experimenters make note of
the fact that the mean rate of each of the self-paced pas-
sages was very close to the rate at which they first heard
compressed speech (1.5 times normal rate). It was felt that
this was due to a modeling effect of the first passage and
created a situation whereby the subjects did not want to de-
viate very far from the model. The subjects tended to in-
crease the rate higher and higher during the first quarter
of the self-paced passages and showed more downward rate
changes in each successive quarter.

The experimenters pointed out three aspects of the
study that may have impeded an increase in comprehension on
the self-paced passages as had been hypothesized.

1) The training effect of the series of passages
might have contaminated comprehension scores. 1If the final
two passages were self-paced (rather than externally paced)
higher comprehension scores might have resulted. The sub-

jects' comprehension might have been negatively affected
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due to the pre-set rate that was usedl for presentation for
the final two passages.

2) Since no feedback was provided the subjects at
the conclusion of each of the listening passages regarding
their comprehension performance, subjects may have been
attempting to manipulate the self-pacing to their advantage
(to improve their comprehension) but in fact were doing it
to their disadvantage (interfering with their comprehension).

3) The mechanics of manipulating the rate may have
interfered with passage comprehension. The task of compre-
hending might have become secondary to the task of manipu-
lating the rate.

Suggestions for further experimentation included ex-
periments a) to provide more practice in self-pacing, b) to
control the order of self-paced and external-paced passages,
c) to test the effect of feedback on subject performance,
and d) to compare active and passive subjects in a self-
pacing situation.

This study by Friedman, Graae, and Orr sets the
stage for further studies of self-pacing listening behavior.
It is certainly easy to criticize experimenters for confound-
ing the experimental conditions by mixing the types of
pacing within the experimental procedure if viewed entirely
from a pousition of self-pacing. However., the design seems
reasonaple if viewed in light c¢f the expressed goal of in-

vestigating training effects. As a study of s:lf-pacing,
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it falls short; but in terms of training, it yields valuable
information on the effect of modeling rates of presentation
and confounding comprehension by focusing attention on man-
ipulation of rate.

The instrumentation used in the experiment is a
cause of concern since all data were collected through human
observation of displayed rate and elapsed times during the

ctual experiment. A procedure for systematically recording
experimental events through a mechanical system would have
provided more reliable data. Though two experimenters were
used to record data, each was responsible for different sets
of data and no reliability checks of the recorded data were
reported.

The findings indicate that it is possible for a sub-
ject to respond to a set of self-paced situations with pre-
ferred listening rates that are similar for all of the situ-
ations. Two potential reasons for this behavior are the
effect of the initial rate model and the fact that subjects
were instructed to return their rate selector knob to the
"normal" rate (l.5. times normal) at the beginning of each
passage. A procedure to control for the potential biases
created by these two constraints would be to present no model
prior to the self-pacing activity and to begin each self-
pacing passage at a differert rate. The subject would be
instructed to return the rate selector knob to a zero point

prior to the beginning of each passage. This zero point
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would be arbitrary and would serve to guarantee that cach
roesontation to the listener would begin at a known rate that
is different for each passage.

It should be assumed that a dual focus for the sub-
ject (manipulation and comprehension) interferes in unknown
ways with the listening task. If a subject is given the dual
task of manipulating the rate of presentation and also lis-

tening for comprehension, he may either sukvert the compre-

-9
B

zhponsion task in favor of the manipulation task, or subvert
gﬁt\mgnipulation task in favor of the comprehension task.
By removing the comprehension task from the listening exper-
ience, it may be possible to better focus on rate manipula-
tions that accompany self-paced listening experiences. In-
terference of these tasks demands that they be examined

separately before proceeding with studies that look at the

interaction.

Recent Advances

The most recent advance in the area of compressed
speech was announced in January 1974 when Cambridge Research
and Development Group released details of licensing agree-
ments with the world's first and second largest manufacturers
of tapme recorders for production of tape recorders that in-
clud»d a4 Variable Speech Control (VSC).

variable Speech Control uses miniaturized circuitry

smaller than a pocket-sized cigarette lighter to
levsronically speed up or slow down recorded

H .

svoech without distortion. The solid-state system
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can be adapted my manufacturers to any standard
cassette recorder. A simple knob on VSC-equipped
players enables the user to increase the play-
back speed to more than twice its original speed
without any distortion. Any pre-recorded material
can be used. (Cambridge Research and Development
Group, Press Release, January 1974, p. 2)

Estimated costs for recorders equipped with VSC are
expected to add less than $50 per unit retail to the price
of standard audio equipment.

Arthur Fisher, writing in the "Science Newsfront"

column of Popular Science says that eventually "the price

differential may come down to as little as $10 or $12.°

An indication of potential demand for such a unit and con-
sequently the expected widespread use was provided by Fisher
when he wrote:

The most provocative Science MNawsfront item to
appear in the last few years -- judging by reader
mail -- did not concern any breathtaking advance
in energy generation, environmental control, in-
sight into the nature of the cosmos, or anything
else I would have suggested. Instead, it dealt
with an electronic method of speeding up or
slowing down speech on ordinary cassette players,
using tiny integrated-circuit chips of relatively
low cost. (Fisher, Arthur, "Science Newsfront,"
Popular Science, Vol. 204, No. 4, April 1974,

p. 30)




Methods and Procedures

The discussion of methods and procedures is
divided into four sections. The first section will define

the population and sample that was used in the study, the

second section outlines the treatment that was implemented

to elicit listening behaviors of a self-paced nature,

instrumentation and data collection makes up the third sec-

tion and describes the unique equipment that was utilized
for the listening environment and documentation of behaviors,
and the final section describes the procedures that were

used for data analysis.

Population and Sample

The population for the study comprised elementary
schonl children in grades three, four, and five who displayed
rno hearing deficits. Children were limited to those attend-
ing roegular public school classes (not enrolled in special
education programs). The delimitation to regular school
class~s was provided to reduce the likelihood of atypical
ligteninag hoehavior that might have been attributed to a
handicapping condition.

sample of 16 subjects from each grade level

42
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(total sample of 48 subjects) was selected for participation
in the study. Selection was made on a random basis by the
experimenter from enrollment lists for each grade level of

a local elementary school. The elementary school was lo-
cated in an established area of East Lansing, Michigan. The
children came from a middle to high socio-economic back-
ground with a high percentage of the parents employed in
professional capacities. The selection of the sample allowed
comparisons across grade levels and also permitted randomi-
zation of presentation sequence across subjects.

Each of the 16 subjects for each grade level was
randomly assigned to one of 12 different treatments. The
conditions of the assignment were the following: 1) no more
than two subjects were assigned to any one treatment, and

2) all 12 treatments were assigned.

Treatments

One at a time, each subject in the study listened
through headphonz2s to a series of pre-recorded and rate-
altered listening selections. Each subject listened to the
material in the same room, located adjacent to the school
library. The room, approximately eight feet by ten feet,
was well lighted and contained a ventilating fan to circu-
late air within the room.

During the listening experience the subject was

given the opportunity to alter the rate of presentation of
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the recorded material by manipulating a single rate control
“nLooonoa o metal box.  The metal box had a plain appearance
and was constructed so as to provide a minimal distraction
to the subject. All instructions regarding the listening
experience and actions to be taken by the subject during the
listening experience were delivered on the tape and thereby
standardized for all subjects. A tapescript of the instruc-
tions is provided in Appendix A. The experimenter, the
speech compressor, and the chart recorder were situated in
the same room as the subject but out of the subject's direct
line of sight.

Figure 3.1 presents a schewatic diagram that oat-
iines the order of events that were presented on the tape

recording.

Introductory Instructions
First Listening Segment
Instructions for Second Segment
Scecond Listening Segment
Instructions for Third Segment
Third Listening Segment
Instructions for Fourth Segment

Fourth Listening Secgment

| ——— e b g F——

FIGURE 3.1

ORDER OF EVENTS PRESENTED ON RECORDING



The four listening segments consisted of the first,
second, third, and fourth guarters of a single tape record-
ing. This insured a similarity of content and style of pre-
sentation for all segments. The instructions, presented
prior to each segment, were recorded using a "second voice"
which was different than the voice used for the story nar-
ration. This served as a form of audio highlighting to cue
the listener that, in contrast to the story narration, in-
structions were now being presented. Or, after listening to
instructions, the story narration was being presented or
continued.

The story used in the study was selected from the
third grade volume of the reading series produced by the
Houghton Mifflin Company. The particular story selected was
entitled "The Train That !.°ver Came Back" and was written by
Freeman Hubbard. This selection was made based on the cri-
teria that a) the story must be from a recugnized text that
is widely used in the school setting, yet is not familiar to
the sample of subjects that participated in the study, and
b) the story must uce primarily a narrative format rather
than a format that contains extensive conversational dia-
logue. Only those stories were considered that did not ex-
ceed the reading ability of the youngest subjects (third
grade) as equated to listening ability according to Durrell
(19€9).

A set of four pictures were created to illustrate
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each of the four segments of the story. These pictures,
water colors mounted in a f£lip book, were presented to each
subject at the conclusion of the recorded introduction and
directly prior to presentation of the first listening seg-
ment. The flip book was constructed as an easel and was
positioned directly in front and slightly to the left of

the remote control unit. Instructions on the tape told the
subject when to change pictures. All subjects were observed
during the introductory instructions to assess which hand
would be used to manipulate the rate control knob. In one
case the subject used his left hard and the flip book was
then positioned in front of the control unit and to the right
of it.

It was felt that a totally "pure" listening experi-
ence, one that is devoid of any planned visual stimuli, would
l.e an unnatural listening environment for elementary grade
students. Consequently, it could be expected that students,
without a provided visual focal point, would visually search
the environment to seek for visual input. The providing of
the four pictures was designed to control for the effects of
extraneous visual stimulation and to control the type and
amount of visual stimulation for all subjects. By limiting
the number of pictures to one per segment, the motor activity
associated with changing pictures was restricted to the in-
terval of time between listening segments and did not dis-

rupt the listening environment. The single pictures were
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also felt to provide a level of visual stimulation which
woilld not impede the auditory task.

A tape recording of the story was made by a pro-
{essional announcer. This recording was then divided into
four segments of approximately equal length that matched
appropriate break points in the story line. Tahle 3.1 shows

the Jength and original word rate of each story segment.

TABLE 3.1

LENGTH AND ORIGINAL WORD RATE
OF STORY SEGMENTS

Segment Length (words) Original Word Rate
(wpm)
1 444 191.7
2 4¢2 189.2
3 503 184.0
4 450 173.2

All four segments of the tape were rate-altered to
provide a consistent stimulus to each subject. To control
for presentation order of the segments, a set of twelve dif-
ferent stimulus tapes were recorded from the original tapes.
The segments appeared sequentially in the correct order, but
the sequence of rate alterations were varied. The four rate
alterations that were used in the study were an expanded

rate (100 wpm), a "normal"” rate (150 wpm), a moderately
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compressed rate (200 wpm), and a highly compressed rate (275
wpm) .

In selecting the configurations of sequence for the
twelve different stimulus tapes, it was decided to eliminate:

a) any configuration that began with the "normal"
rate. This exception is based on the Friedman et al finding
that a ~odeling effect occurred due to the initial presen-
tation rate of 150 wpm. To eliminate the possibility of
medeling the normal rate for the subjects, none of the twelve
stimulus tapes began at the normal (150 wpm) rate.

b) any configuration that began with the highly com-
pressed rate. Since none of the subjects had prior experi-
ence with compressed speech it was assumed that a configura-
tion that began with the highly compressed rate could "over-
power” the subject and affect the subject's rate alterations
in successive segments.

All configurations of sequence, therefore, began with
either the expanded rate (100 wpm) or the moderately com-
pressed rate (200 wpm). The twelve configurations, stimulus
tapes, comprised all combinations of the four different
rates with the exception of those that began with the normal
rate (150 wpm) or the highly compressaed rate (275 wpm).

Table 3.2 shows the sequence of presentation rates for each

of the stimulus tapes.
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TABLE 3.2

CONFIGURATIONS OF STIMULUS TAPES

Stimulus Segment Segment Segment Segment
Tape # Ore Two Three Four
1 M E N H
2 M N E H
3 M H N E
4 M N H E
5 M E H N
6 M H E N
7 E N H M
8 E N M H
9 E H N M
10 E H- M N
11 E M N H
12 E M H N
E = Expanded Rate M = Moderately Compressed
(100 wpm) Rate (200 wpm)
N = Normal Rate H = Highly Compressed

(150 wpm) Rate (275 wpm)
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Each segment of each stimulus tape was pre-altered
to the four selected initial presentation rates. Duration
and rate for each segment, in the pre-altered form, are

shown in Table 3.3.

TABLE 3.3

DURATION AND LENGTH OF PRE-ALTERED SEGMENTS

Segment Length Duration (seconds)
# (words) 100 wpm | 150 wpm | 200 wpm | 275 wpm
1 444 266 178 133 97
2 492 295 197 148 107
3 503 302 201 151 110
4 450 270 180 135 98

The duration of the actual listening experien-: was
different for cach subject since duration was dependent upon
the rate manipulations initiated by each individual subject.
The total listening experience, including the pre-recorded
instructions, lasted no longer than twenty minutes for any

subject.

Instrumentation and Data Collection
The instrumentation for tie study consisted of
three separate pieces of equipment. The subject was only

aware of one of the pieces of equipment (the remote control
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unit). The other two pieces of equipment (the speech com-
pressor and the chart recorder) were placed out of view of
the subject. The only other instrumentation used was a
single set of high quality headphones through which the
subject listened to the stimulus tape and the picture flip
book to accompany the tape.

The remote contrel unit was a metal box that pro-
vided the following functions at a location away from the
speech compressor and chart recorder: a) rate control knob,
L) volume control to adjust volume to headphones, ¢) phone
jack for connecting headphones, and d) power switch for ac-
tivating the system and begin presentation of the stimulus
tape. The rate control knob included a "zero point" indi-
Cated by an arrow on the knob and a corresponding arrow on
the body of the case. This "zero point" established the
beginning rate that the subject used to start each segment
of the story. Instructions to return the knob to this "zero
point" were provided in the instructions directly prior to
each segment of the stimulus tape.

The remote control unit was placed on a desk of the
aprropriate height for the subjects. No other materials,
oth=r than the picture flip book, were located on the table,
thereby minimizing extraneous stimuli.

The speech compressor used in the study was the
Varispeech I produced by Lexicon, Inc. This compressor unit

is capable of both expansion and compression of recordings
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through the manipulation of a single control. With the con-
trol set to normal, rotation in a counter-clockwise direc-
tion expands the recording (slows down the rate) and ro-
tation in a clockwise direction compresses the recording
{(increases the rate). A closed circuit jack assembly in-
stalled on the speech compressor allowed direct connecti.n
with the remote control unit and permitted the remote con-
trol unit to take over the rate-altering control functions
of the speech compressor.

The chart recorder used in the study was a Mingraph
produced by Esterline Angus. The unit was calibrated to
accept dc milliamperes. A regulated power supply, control-
led by an extra wafer on the rate control knob of the remote
control unit, supplied power to the chart recorder of dif-
ferent voltages based on the setting of the rate control
knob. The chart paper, moving at a constant speed of 30
inches per hour, was used to document all settings of the
rate control knob per unit of time. Directly following each
subject, the chart paper that was expended for the subject
was marked to identify the particular subject whose re-

sponses were displayed.

Data Analysis

Each subject in the study was provided the listening
experien-~e individually in a single session, and served as

his own contrel. Data were examined and analyzed in a number



064

53

of different manners to yield information regarding manifest
preference for rate and rate manipulation behaviors that
occur in a self-paced listening situation.

Criteria were established for this study to define
manifest preference for rate and mean manifest rate prefer-
ence. Two different bases were used to establish the cri-
teria. First, they were based on the limited amount of
available information on rate preference and manipulation
behaviors. Secondly, the criteria established a structure
that would allow non-manipulation of rate for no more than
one of the segments for acceptance as demonstrated manifest
preference for rate. Data were also analyzed by altering
the criteria to further examine acceptable criteria for
analysis of self-paced listening behaviors.

The following criteria were established to define
manifest preference for rate.

Criterion #1 The final rate for all four segments

of a subject's listening experience will fall within a band
of 40 wpm.

This criterion was established to guarantee rate
alteration of at least three of the four listening segments.
Since the rate differences between the four segments (50 wpm,
50 wpm, 75 wpm) were all greater than 40 wpm, a subject
would have to alter at least three to yield a final band
width of 40 wpm or less. This criterion also accounted for

the possibility that the rate of one of the segments might
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coincide with the subject's manifest preference for rate.
In such an instance, the criterion would accept a single
non-manipulated segment, but would demand that the other
threoe segments be manipulated. However, the criterion
wulid not accept a subject as showing a manifest prefer-
ence for rate who did not manipulate two or more of the
seaments.

The use of a 40 wpm band was further supported by
the: Friedman et al study that reported mean rates for
three gelif-paced listening passages of 250 wpm, 254 wpm,
and 259 wpm with corresponding standard deviations of 24.5,
31.5, and 42. Based on these findings, 68% of their popu-
lation (c¢olleae students) showed preference fluctuations
of 439 wpm, 63 wpm, and 84 wpm. The greatest difference
hetween these preference fluctuations (84 wpm - 49 wpm) was
33 wpm. It could be expected that 68% of their population
showed manifest preference for rate within a band width of
35 wpm. When 95% of the population is considered, the band
width increases to 70 wpm.

Figure 3.2 shows examples of terminal rates that

are accepvtaible and non-acceptable as demonstrating prefer-

ence.



086.:

55
Acceptable Non-Acceptable
2R | b
———ee ) | SO S—
40 wpm 40 wpm
FIGURE 3.2

ACCEPTABLE AND NON-ACCEPTABLE
DEMONSTRATION OF PREFERENCE

Criterion #2 When the terminal rate for one segment

is more than 40 wpm away from the band of rates delimited by
the other three segments, the rates of these three segments
not to exceed a band width of 40 wpm, the fourth rate will
be excluded and the remaining three rates will be considered
the manifest preference for rate.

This criterion was established to provide for the
occurrence of a single terminal rate that deviated greatly
from the band of the other three terminal rates. Such an
occurrence was considered atypical of manifest preference
for rate and the deviant terminal rate was discarded as
being incongruent. Figure 3.3 shows a hypothetical example
of a terminal rate that is excluded according to Criterion
#2 and two terminal rates that can not be excluded according

to Criterion $2.
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B

A B C D Three rates accepted as demon-
strating manifest preference for

C \ rate ("D" is more than 40 wpm
Vo 4 away from the band of the other

—— . three rates, and the band of the
40 75 other three rates is less than
40 wpm)
A B ¢C D No demonstration of rate prefer-
ence ("D" is less than 40 wpm
C away from the band of the other
T A | i three rates, though the band of
--36-—4 i the other three rates is less
35 than 40 wpm)
a3 B C D NO demonstration of rate prefer-
ence ("A" is more than 40 wpm
1 L away from the band of the other
ey T three rates, but the band of the
50 other three rates exceeds 40 wpm)
FIGURE 3.3

ANALYITING DEMONSTRATED RATE PREFERENCE ON THE BASIS
OF CRITERION 42 WHEN CRITERION #1 HAS NOT BEEN MET

The following criteria were established to define

. mean manifest preference rate.

griterion #3 A mean will be calculated for only

those subjects who demonstrate a monifest preference for
rate.

Criterion #4 Where the standard deviation of the

four terminal rates is greater than 15 and the elimination
of the terminal rate for a single segment reduces the stan-
dard deviation co below 9, this single rate will not be used

to calculate the mean and the mean will be calculated by
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using the other three terminal rates.

This criterion was established to provide for the
situation where three of the terminal rates are extremely
similar and a single rate is divergent. In such an in-
stance, it was felt that the mean manifest preference rate
was more typical of the mean of the three similar rates than
of all four rates.

The defining of the actual limits for Criterion #4
was established through the development of a series of hy-
pothetical situations where terminal rates were examined in
relation to their standard deviation. In particular, this
criterion allowed for the alteration of extremely skewed
distributions, but did not allow for alteration of bimodel
distributions, or distributions of limited skewness.

Figure 3.4 illustrates the use of Criterion #4 to discard a
single skewed terminal rate from use in figuring the mean
manifest preference rate.

Figure 3.5 illustrates two instances (limited skew-
ness and bimodal distribution) where the criterion does not

allow elimination of a single rate.
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Segment Terminal Rate
A 100 wpm
B 100 wpm
C 110 wpm
D 140 wpm
X = 112.5 wpm
s = 16.39
Segment Terminal Rate
A 100 wpm
B 100 wpm
C 110 wpm
X = 103.3 wpm

s = 4.7 (s <9)

Rates Used For
Calculating Mean
Manifest Preference
Rate

FIGURE 3.4

ELIMINATION OF A SINGLE SKEWED TERMINAL RATE
IN CALCULATING THE MEAN MANIFEST PREFERENCE RATE
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Segment Terminal Rate

100 wpm Rates Used For

100 wpm Calculating Mean
120 wpm Manifest Preference
140 wpm Rate

oDOw o

115 wpm

X
s = 16.58

A

Segment Terminal Rate

A 100 wpm
B 100 wpm
C 120 wpm

LIMITED SKEWNESS

106.7 wpm
9.43 (s >9)

n Xt

Segment Terminal Rate

100 wpm Rates Used For

100 wpm Calculating Mean
135 wpm Manifest Preference
140 wpm Rate

oWy

118.75 wpm
18.83

n >

o

Seqment Terminal Rate

A 100 wpm
B 100 wpm
C 135 wpm

3IMODAL DISTRIBUTION

111.7 wpm
16.5 (s8>9)

n X\
#n

FIGURE 3.5

INSTANCES WHEN MEAN MANIFEST PREFERENCE RATE
MUST BE CALCULATED FROM ALL TERMINAL RATES
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Criterion #5 A mean will be calculated by using no

less than three terminal rates.

This final criterion was established to guarantee
at least a 75% sample of a subject's self-paced listening
behaViif for analysis.

Data analysis was also conducted using all four
rates without consideration for any of the above criteria.
In these instances, "point of convergence" is used to iden-
tify the arithmetic mean of all four final selected rates.

Primary data analysis was carried out through a
comparison of means and standard deviations for different
sets of data. Pearson product moment correlations were com=-
puted on the data to yield information regarding the exis-
tence of relationships for the different rate manipulation
behaviors that were investigated. A significance level of
.05 was used t~ test the significance of relationships and
the difference between means.

Additional analyses were carried out to substan-
tiate the use of the defined experimental procedures for

the examination of listener rate preference behaviors.
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Findings

The data collected in the study are presented in
this section and analyzed according to the procedures de-~
scribed earlier in this report. The data and analyses are
nrganized in eight different sections with each secticn
dealing with a separate aspect of the study. Each of!the
hypotheses presented for study is examined along with;other’
findings that were uncovered in the course of analyzi;q the
4atu though not formally suggeated for examination. These
additional examinations were conducted in an attempt to
thoroughly and systematically examine all viéble proce-
dures for the study of self-paced listening behaviors.

Conplete data for all subjects are displayed in Appendix B.

Manifest Preference for Rate of Presentation

The primary focus of this study was on the examina-
tiocn of rate preference and whether a subject, when given
the opportunity to self-pace the listening task, would demon-~
strate such a preference. The first hypothesis stateg that

1 manifest preference for rate of presentation of recorded

61
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information will be demonstrated when the listener is given
autonomous control over the rate of presentation in a self-
paced listening situation.

This hypothesis was examined through a series of
analyses that were designed to test the hypothesis_and also
provide detailed information regarding the behaviors of the
subjects regarding convergence toward a single point (point
of convergence). Convergence, a band width of final selected
rates that was narrower than the band width of initial pre-
sentation rates, was shown by all subjects in the study.

The convergence behavior and non-convergence behavior
demonstrated by the subjects is shown in Table 4.1. The
point of convergence is the arithmetic mean of the subject's

final selected rates.

TABLE 4.1

CONVERGENCE BEHAVIOR BY NUMBER OF SEGMENTS

Movement Movement No
Toward Away From Change
Convergence Convergence
Numbe: of 158 22 12
Segments (82.3%) (11.5%) (6.25%)

Total number of segme~ts = 192 (48 subjects x 4 segments)

As indicated in Table 4.1, 158 (82.3%) of the 192

listening segments experienced by subjects showed movement
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toward a point of convergence. Only 22 (11.5%) of.the seg-
ments showed subject demonstration of movement away from a
point of convergence. On twelve occasions (6.25%), sub-
jects showed no change from initial presentation rate to
final selected rate. These non-manipulated segments will
be discussed further at a later point in this chapter.

Table 4.2 presents convergence data by subject
according to the number of subjects who showed convergence
on all four segments (100% of segments show convergence) and
the number of subjects who showed convergence on only three

segments (75% of segments show convergence).

TABLE 4.2

MOVEMENT TOWARD CONVERGENCE BY NUMBER OF SUBJECTS

Convergence Convergence Convergence
Shown By Shown By Shown By
Four Only Three Three or Four
Segments Segments Segments
Number of
Subijects 19 26 45

As indicated by Table 4.2, 45 subjects in the study
(947.) showed convergence on either three or four of the four
listening segments that each subject experienced. Of this
total, 26 subjects showed convergence on all four of the

listening segments.

The extent of movement tow~rd the point of
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convergence for each subject by listening segment was also
examined. For those subjects that demonstrated convergence
on at least three of the four listening segments, the ex-
tent of movement was calculated and ordered in relation to
the extent of the difference between the initial presenta-
tion rate and the rate at the point of convergence. The
data were examined in relation to the extent of movement of
the segment that differed the most from the convergence
point and the average extent of movement of the other three
segments. Further examination wns made between the extent
of movement of the segment that differed the most from the
point of convergence and the extent of movement of the seg-
ment that differed the second most from the point of con-
vergence. Both of these analyses were made to establish
the strength of the extent of movement of the segment that
differed the most from the point of convergence. The second
of these analyses was computed to establish the potential
presence of a linear relationship between the extent of move-
ment and the difference between the initial presentation
rate and point of convergence. Table 4.3 displays these
data.

As is indicated by Table 4.3, nine of the 26 subjects
who had only three movements toward the point of convergence
had one non-manipulated segment and three segments that
showed moverent toward the point of convergence. The re-

maining 17 subjects of those who had conly three convergent
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TABLE 4.3

EXTENT OF MOVEMENT TOWARD POINT OF CONVERGENCE
FOR ALL LISTENING SEGMENTS

~I
{a

Subject Mv Mv Mv

2 1 2 Mv4 Mv,+Mv ., +Mv

1 2 3
3

Subjects with three movements toward point of
convergence and one non-manipulated segment

8 0 36 80 101 38.67 *+
10 0 64 97 92 53.67 *
15 0 2 27 98 9.67 *+
22 0 60 67 109 42.33 *+
38 0 89 82 86 57.00 *+
39 0 54 120 122 33.00 *+
45 0 61 81 115 47.33 *+
50 5 0 84 100 29.67 *+
51 4 36 0 91 13.33 *+

Subjects with three movements toward point of
convergence and one movement away
from point of convergence

2 -1 74 67 99 46.67 *+
4 -21 39 30 80 16.00 *+
9 -11 29 83 90 33,67 *+

11 =21 28 63 105 23.33 *+

17 ~12 39 60 81 29.00 *+

18 50 -3 4 164 17.00 *+

20 45 68 116 140 46.33 *+

24 ~44 70 128 155 51.33 *+

27 -26 68 66 72 36.00 *+

31 -13 62 46 71 31.67 *+

32 ~12 53 71 104 37.33 *+

33 -11 58 102 76 49.67 *

35 -31 43 57 79 23.00 *+

42 -8 90- 125 154 69.00 *+

44 ~12 30 81 144 41.00 *+

49 ~102 53 69 75 6.67 *+

52 -20 42 65 72 29.00 *+
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TABLE 4.3 (cont'd.)

Subject le Mv2 Mv3 Mv4 MV1+MV2+MV3

#

3

Subjects with all four movements toward
point of convergence

23 I amm.
1 12 13 79 130 34.67 *+
3 30 47 62 95.5 46.33 *+
S 15 24 69 99 36.00 *+
7 2 70 81 108 51.00 *+
12 24 62 94 88 60.00 *
14 38 45 102 114 . 61.67 *+
Lo 36 27 82 181 46.33 *+
19 42 34 87 104 54.33 *+
21 3 37 86 101 42.00 *+
23 6 63 94 93 54.33 *
25 29 18 99 91 48.67 *
28 20 42 81 103 47.67 *+
29 18 65 74 117 52.33 *+
30 18 43 62 124 41.00 *+
34 22 52 98 105 57.33 *+
37 23 26 70 99 39.67 *+
43 28 46 71 90 48.33 *+
47 21 36 59 166 38.67 *+
53 l6 39 70 91 41.67 *+
Subjects with two movements toward
point of convergence
6 110 116 129 112
46 67 0 0 149
48 97 0 62 99
le = Extr-t of movement for segment with least difference between
initial rate and rate at point of convergence.
Mv2 = Extent of movement for segment with second least difference
between initial rate and rate at point of convergence.
Mv3 = Extent of movement for segment with third least difference
between initial rate and rate at point of convergence.
Mv4 = Extent of movement for sagment with greatest difference
: between initial rate and rate at point of convergence.
* = Mv4 S le+MV2+MV3 + = Mv4 > Mv3

3
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movements had a single segment where movement toward conver-
gence was noﬁ evident. Of these 17 subjects, in all but one
instance the non-convergent movement was the smallest of the
four movements. Further, in all but one case the non-con-
vergent movement occurred in the listening segment that had
an initial presentation rate that was the closest of the four
segments to the point of convergence. This finding suggests
that the non-convergent movements are relatively small, as
compared with a subject's convergent movements, and non-
convergent movements occur for those segments that have an
initial presentation rate that is very close to the point of
convergence.

When the extent of movement for the three segments
that have the smallest difference between initial presenta-
tion rate and the point of convergence are averaged and com-
pared to the extent of movement of the segment that has the
greatest diff:rence between initial presentation rate and the
point of convergence, all of the 45 subjects examined, those
that showed convergence on three or four segments, showed
greater extent of moveﬁent for the segment that varies the
most between initial presentation rate and point of conver-
gence. This finding suggests that the greatest manipulation
of rate by a subject in a self-paced listening situation will
occur for those listening experiences that differ the most
from a subject’s point of convergence. 1In the study, 93.75%

of the subjects demonstrated this behavior.
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When the extent of movement of the segment that has
the greatest difference between initial presentation rate
and point of convergence is compared to the segment with
the next largest difference between initial presantation
rate and the point of convergence, the data show ‘hat the
segment with the greatest difference between initial presen-
tation rate and the point of convergence has the greater ex-
tent of movement in 40 of 45 cases. When these 40 cases are
compared to the total group of 48 subjects, it is seen that
83.3% of the subjects demonstrate this behavior. This find-
ing suggests that a linear relationship may exist for a sub-
stantial group of the subjects when the difference between
initial rate of presentation and the point of convergence is
compared to the extent of movement. An examination of this
relaéibnship is shown in Table 4.4.

As is indicated by Table 4.4, 28 of the 48 subjects
(58.3%) show a correlation that is greater than chance when
the difference between the initial presentation rate and the
point of convergence for each of the subject's four listening
sequents is correlated with the subject's exggnt of movement.
This finding suggests that 58 persons in 100 would be more
inclined to demonstrate manifest preference for rate if the
initial presentation rate for a listening experience is rela-
tively far from the listener's preferred rate of presentation
‘of recorded information.

The first hypothesis regarding manifest preference
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CORRELAT IONS BETWEEN THE EXTENT OF MOVEMENT TOWARD
POINT OF CONVERGENCE AND THE DISTANCE BETWEEN
INITIAL PRESENTATION RATE AND POINT OF CONVERGENCE

Subject Correlation Subject Correlation
# Coefficient # Coefficient
20 .9111 14 .9447
19 .9411 12 .9738*
53 .9836%* 10 .9599*
48 . 3819 9 .9978%*
11 .9501%* 8 .9608*
31 .9094 7 .9845*
39 .8751 5 .9955%
44 .9950%* 3 .9813*
45 .9981* 2 .8922
43 .9560%* 1l .9936*
42 .9801%* 4 .9096
37 .9999%* 6 .1622
34 .9967* 15 .8136
33 .9131 24 . 9459
32 .9952%* 27 . 8495
30 .9935% 35 9179
29 .9955%* 38 .9022
28 .9826% 46 . 8046
25 . 9462 47 .9630*
23 c9717% 49 . 7020
22 .9981* 50 .9899%*
21 .9968* 51 . 8009
17 .9981%* 52 .9762*
16 .9974% 18 . 7684

*significant at

the .05 level (R >.95, P <.05)
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for rate of presentation was further examined through the use
of Criterion #1. This criterion defined manifest preference
for rate for this study as the total band width for the

final selected rates of a subject's four listening segments
to be no more than 40 wpm in width. Through this criterion,
only those subjects with less than a 40 wpm spread between
the highest final selected rate and lowest final selected
rate were éccepted for further analysis as having a defined
manifest preference for rate. Further, Criterion #2 allowed
for the elimination of a single final selected rate of one of
the listening segments when that final rate exceeded a 40 wpm
distance from the grouping of the other three final selected
rates; this grouping of the remaining three rates not: to ex-
ceed a spread of 40 wpm between the highest and the lowest
rates.

Table 4.5 presents the findings of the study when
Criteria #1 and #2 are applied to the data.

The data show that the percentage of listeners demon-
strating a manifest preference for rate (68.75%) is greater
than the percentage of listeners not demonstrating a mani-
fest preference for rate (31.25%). The data further supports
the hypothesis that a listener, when given autonomous control
over the rate of presentation of recorded information in a
self-paced listening situation will demonstrate a manifest

preference for rate of presentation.
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TABLE 4.5

DEMONSTRATED MANIFEST PREFERENCE FOR RATE

# of Subjects % of Subjects
Rate No Rate Rate No Rate
Preference Preference Preference Preference
Demonstrated Demonstrated Demonstrated Demonstrated
All
Grades 33 15 68.75 31.25
Third
2 [ ] L ]
Grade 1l 4 75.0 25.0
¢
Foux*h 10 6 62.5 37.5
Grade
Fifth 11 5 68.75 31.25
Grade

Table 4.6 shows the quantification of subjects accor-
ding to the acceptance criteria that were used. Of the 33 sub-
jects that demonstrated manifest preference for rate, 27 sub-
jects (82%) were accepted solely on the basis of Criterion #1.
An additional six subjects (18%) werc added to this group on
the basis of Criterion #2. 1In terms of the total group of 48
subjects that comprised the study, 56.25% were accepted as
showing manifest preference for rate on the basis of Criterion
#1 and an additional 12.5% were added on the basis of Criterion

#2.
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TABLE 4.6

ACCEPTANCE OF MANIFEST PREFERENCE FOR RATE
ACCORDING TO CRITERIA #1 AND #2

Subjects Additional Subjects
Total Demonstrating Rate Demonstrating Rate
Subjects Preference According Preference According
to Criterion §1 to Criterion #2
48 27 6

Mean Manifest Preference Rate

The question of manifest preference for rate was
further examined in terms of the mean manifest preference rate
of the subjects. Only those subjects who demonstrated a mani-
fest preference for rate according to Criteria #1 and Criteria
#2 were used in calculating mean manifest preference rates. Of
the 33 subjects who demonstrated a manifest preference for rate,
a mean manifest preference rate was calculated on the final
selected rate of all four segments for 25 subjects. Six sub-
jects had mean manifest preference rates calculated using three
final selected rates based on the exclusion of a single rate
that was eliminated by the use of Criterion #2. An additional
two subjects had mean manifest preference rates calculated
using three final selected rates based on the exclusion of a
single rate due to Criterion #4. Criterion #4 provided for
cases where a single final selected rate was found to inordin-
ately influence the standard deviation of the mean. The mean
manifest preference rate by subject with indications of the

implementation of Criteria #2 and #4 are shown in Table 4.7.
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TABLE 4.7

MEAN MANIFEST PREFERENCE RATE BY SUBJECT

Mean Manifest § Of Segments Used
Subject % Grade Preference Rate To Calculate Mean

X
42 3 275.5 4
18 4 264 3 (a)
20 4 261 3 (b)
19 4 240 3 (b)
16 4 235.25 4
44 3 235 3 (a)
14 4 233.5 4.

30 5 221.5 4

31 5 218 3 (a)
29 5 217.25 4
43 3 217 4

3 4 216.125 4

39 3 214.3 3 (a)
22 3 206.75 4

7 4 206 4

32 5 205.75 4
45 3 205 L4
48 5 203.7 3 (a)
17 4 199.25 4

10 3 196 4
23 3 195.25 4
21 4 193.5 4

9 3 193 4

33 5 193 4
28 5 192.25 4

12 3 189.25 4

34 5 187 4
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TABLE 4.7 (cont'd.)

Mean Manifest # Of Segments Used
Subject # Grade Preference Rate To Calculate Mean

X
25 3 180.5 4
5 4 176 4
37 5 173.24 4
11 5 170.3 3 (a)
53 5 170.25 4
8 3 167 4

Final selected rate deleted on the basis of
Criterion #2

il

(a)

(b) = Final selected rate deleted on the basis of
Criterion #4
X = 207.62, S.D. = 26.87

As indicated by Table 4.7, the data support the
concept that preferred listening rate is an individual skill
with considerable variance between subjects. For third,
fourth and fifth grade students as a group, the individual
mean manifest preference rate of students varies from a low
of 167 wpm to a high of 275.5 wpn.

The mean rate preference for each subject was grouped
according to grade level and also examined as a total group.
The total group mean and the means by grade level along
with corresponding standard deviations are presented in

Table 4.8.
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TABLE 4.8

MEAN MANIFEST PREFERENCE RATE FOR ALL GRADES COMBINED
AND BY INDIVIDUAL GRADE

All Third Fourth Fifth
Grades Grade Grade Grade
N 33 12 10 11
X (wpm) 207.62 206.2125 222.4613* 195.658%*
S.D. 26.87 26,92 27.66 18.30

*Significantly different at the .05 level (p< .05)

As Table 4.8 indicates, the mean manifest preference
rate of the total group was 207.62 wpm. The mean manifest
preference rate for the fourth grade subjects is signifi-
cantly higher than the mean manifest preference rate for the
fifth grade group. The standard deviation of the total
group was 26.87 and the groupings by grade level showed
s.andard deviations of 26.92 for the third grade, 27.66 for
the fourth grade, and 18.30 for the fifth grade. The high
standard deviations that wcre ~omputed provide further
support that preferred listening rate is a highly variable
attribute and that there is considerable variance among
third, fourth, and fifth grade students regarding mean mani-

fest preference rate.

Position of the Longest Non-Manipulated Duration

AN analyzis was made of periods within each sub-

ject's listening experience where the rate was maintained
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without manipulation for a period of time. This analysis \
was made to examine whether the listening segments were of
ample duration to allow the demonstration of manifest pref-
erance for rate. For each listening segmunt, the longest
period of non-manipulation was identified in terms of the
position of its occurrence. These non-manipulated durations
were coded as occurring at either the beginning of the seg-
ment, the middle of the segment, or the end of the segment.
These data were grouped according to presentation order of
the segments. The positions of non-manipulated durations
for the first segments were grouped together, positions for
the sacond segments were grouped together, positions for the
third segments were grouped tocvether, and positions for the
fourth segments were grouped together. A total of eight
segments were coded as having the longest non-manipulation
duration at the end of the listening segment. Table 4.9
displays these groupings according to presentation order of
the segments.

As Table 4.9 indicates, over 60% of the subjects
had the longest non-manipulated duration at the end of the
listening segment. This is true for all four listening
segments. Table 4.9 also indicates that the smallest per-
centage of subjects had the longest non-manipulated duration
at the beginning of the segment and a moderite percentage of
the subj:cts .. i the longest non-manipulated duration during

the middle of :h2? segment. This finding, though supporting
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the idea that most of the subjects were able to come to rest
at the end of the segment, therefore suggesting an ample lis-
tening opportunity, is not considered substantial in terms

of a true indication of appropriate segment length. If the
segment were of appropriate length, it could be expected

that a high.percentage of subjects would have had the longest
non-manipulated duration at the end of the listening segment.
The data show that 64.58% of the subjects had the longest
non-manipulated duration at the end of the segment. It
could also be expected that the percentage of subjects with
the longest non-manipulated duration at the end of the seg-
ment would increase from segment to segment with the highest
percentage of subjects showing the non-manipulated duration
at the end of the segment for the fourth listening ségment.
The findings suggest that an opposite movement occurred in

the study.

Non-Manipulated Segments

Of the 33 subjects who demonstrated a manifest pref-
erence for rate, six different subjects did not manipulate
the rate of presentation at any time during one of the lis-
tening segments. This information is shown in Table 4.10.

Of the six non-manipulated segments, five (83.3%)
were at the moderately compressed rate (200 wpm), and one
was at the normal rate (150 wpm). The largest difference
between a subject's mean manifest preference rate and thé

rate of presentation (difference from preference) of the
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TABLE 4.10

DIFFERENCE FROM PREFERENCE
FOR NON-MANIPULATED SEGMENTS

Non-Manipulated Difference
Subject # Segment from

Preference

8 N (150 wpm) 17 wpm

48 M (200 wpm) 3.7 wpm
10 M (200 wpm) 4 wpm
45 M (200 wpm) 5 wpm
22 M (200 wpm) 6.75 wpm
39 M (200 wpm) 14.3 wpm

X (difference from preference) = 8.46 wpm
S.D. = 5.24

non-manipulated segments was only 17 wpm. The average dif-
ference from preference for all six subjects was 8.46 wpm.
This finding indicates that those segments that were non-
manipulated were extremely closc to the listener's manifest

preference for rate.

Altering the Rate Preferenc2 Acceptance Band

The concept of manifest preference for rate was
further examined in this study by altering the acceptance
band width that was used for indicating manifest preference
for rate. This ex post facto analysis was conducted to
assess the viability of using 40 wpm as a defined band

width of final selected rates as an indicator of manifest
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preference for rate. Two other acceptance bhand widths, a
stringent band width of 20 wpm and a lenient band width of
60 wpm were imposed on the data. Table 4.11 displays the
band width of final selected rates for all subjects in the
study with brackets indicating those subjects who demon-
strated manifest preference for rate at the 40 wpm band
width, the 20 wpm band width (stringent), and the 60 wpm
band width {lenient).

As indicated by Table 4.11, when the accaptance
level is reduced to a stringent band width of 20 wpm, a
total of 14 subjects demonstrate manifest preference for
rate. When the acceptance level is increased to a lenient
band width of 60 wpm, the number of subjects with demon-
strated manifest preference for rate increases to 43.

Table 4.11 also graphically displays the divergence
of band widths of final selected rates for individual sub-
jects. There is greater variance across cases than there is
within cases. Rather than any cenéral tendency, Table 4.11
shows a skewness indicating manifest preference for rate
that.moves above the band of word rates used for the orig-
inal recording. The data are further broken down and pre-
sented in Table 4.12 according to the total group and by
grade levels.

Table 4.12 indicates that 29.17% of the total group
of subjects demonstrate manifest preference for rate when

the acceptance band is reduced to a stringent band width of
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20 wpm. With a lenient band width of 60 wpm the percentage
of suhjects demonstrating manifest preference for rate in-
creases to 89.58%. The data further indicate that the fifth
grade group is affected the least by the alteration of accep-
tance band width with a higher percentage of fifth grade sub-
jects remaining in the acceptance group at both the 20 wpm
band width and the 60 wpm band width. This finding sug-
gests that the fifth grade group demonstrated less variance
among subjects for mean manifest preference rate, as indi-
cated earlier in Table 4.8 where the fifth grade group

showed the lowest variance among groups, and that generally
the f£ifth grade subjects demonstrated manifest preference for
rate for the total listening experience, all four segments,
that were more closely configured. Though the fourth grade
subjects showed a higher mean manifest preference rate, the
fifth grade subjects showed a more defined mean manifest

preference rate.

Rate Manipulation Behavior

The second, third and fourth hypotheses for this
study were established to examine possible re®ationships
between a subject'é'rate manipulation behavior and the dif-
ference from preference. The three rate manipulation be-
nav:.ors examined were a) the time that elapsed before a sub-
ject first altered the rate of presentation (previously de-

fined as "manipulation onset"), b) the time that elapsed
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pPrior to when a subject last altered the rate of presenta-
tion {previously defined as "manipulation termination"), and
¢) the time that elapsed between the subject's first alter-
ation of the rate of presentation and the subject's last
alteration of the rate of presentation (previously defined
as "manipulation duration"). Since the examination of rate
manipulation behavior was dependent upon a subject's mean
manifest preference rate as one guantity in the establishment
of the difference from preference, only those subjects that
demonstrated a manifest preference for rate were utilized in
the examination of rate manipulation behavior.

All of the rate manipulation relationships were ex-
amined through the use of Pearson product moment correla-
tions. It was expected that negative correlations would sub-
stantiate that the greater the difference from preference
the sdoﬁer the manipulation onset would occur. The direc-
tion of the correlations for manipulation termination and
manipulation duration were not projected in the design of
the gtudy. The relationships were tested for significance
at the .05 level of probability.

Though a series of listening segments were needed to
examine manifest preference for rate, the use of more than
a single listening segment for each subject compounded the
analysis of rate manipulation behavior. Since each subject
in the study yielded four separate sets of scores, one for

each listening segment, it was mandatory that the data be

-~
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blocked in four separate groupings to compensate for any
statistical effect that may be caused by pooling all scores
of all subjects and thereby counting a subject's four scores
as four different subjects. It could be assumed that a re-
lationship would exist between the rate manipulation be-
haviors of the four separate segments that a single subject
experienced. As such, the blocking procedure effectively
turned the analysis of rate manipulation relationships into
a series of studies with correlation coefficients derived
for each blocking group.

To compensate for any effect the blocking may have
had on the analysis of the data, two different blocking pro-
cedures were used. First, the scores of the listening seg-
ments were blocked according to the initial word rate of the
segment. All scores for sedgments beginning with the same
initial word rate, regardless of their presentation order
within the total listening experience,' were analyzed as a
group. Next, the scores of the listening segments were
“locked s::ordinq to the presentation order of the segments.
All scores for segments in the same presentation posit.on,
regardless of initial word rate, were analyzed as a group.
In «ach of the blocking procedures, a single subject was
renrasented no more than one time in the computation of the
correlation coefficient. A total of eight different cor-
relation coefficients were computed for each rate manipula-

tion behavior due to the use of the two different blocking
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procedures. Table 4.13 presents the correlation coeffic-
ients for the eight blocked groups when the relationship
between difference from preference and manipulation onset
is examined.

An examination of Table 4.13 indicates that seven of
the eight relationships were negative in direction. This is
the hypothesized direction. Only two of the relationships
were significant at less than the .05 level of significance.
Of the two significant relationships, one was positive in
direction and the other was negative in direction. When the
subjects were blocked by presentation order of the segments
the strongest relationship occurred for the first segments
with the relationships getting progressively smaller for
each s'ccessive blocking of segments. Little consistency
was shown between correlation coefficients for the different
blocked groups which suggests that there is little relation-
ship between manipulation onset and difference from pref-
erence as manifest by the subjects. Based on this finding,
hypothesis #2 is rejected.

Table 4.14 presents the correlation coefficients for
the eight blocked groups when the relationship between dif-~
ference from preference and manipulation termination is
examined.

An examination of Table 4.14 indicates that seven of
the eight relationships were negative in direction. None of

the relationships tested as significant at less than the
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TABLE 4.13

COMPARING MANIPULATION ONSET TO THE
DIFFERENCE FROM PREFERENCE

Manipulation
Blocking Number Onset Correlation
Group of Cases (seconds) Coefficient
100 wpm 31 X = 2.145 r = ..049
Segments S.D. = .93
150 wpm 30 X = 14.2 r = -.2959
Segments S.D. = 28.16
200 wpm 27 X = 7.019 r = -.2419
Segments S.D. = 10.38
275 wpm 30 X = 2.45 r = -.4594*
Segments S.D. = 1.23
First 28 X = 5.839 r = -.382*%
Segments S.D. = 10.33
Second 30 X = 6.783 r = -.237
Segments S.D. = 15.69
Third 29 X = 5.62 r = -.217
Segments S.D. = 13.88
Fourth 31 X = 7.274 r = -.191
Segments S.D. = 21.02

*significant at the .05 level (p <.05)
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TABLE 4.14

COMPARING MANIPULATION TERMINATION TO THE
DIFFERENCE FROM PREFERENCE

Manipulation
Blocking Number Termination Correlation
Group of Cases (seconds) Coefficient
100 wpm 31 X = 101.935 r = -.2537
Segments S.D. = 48.058
150 wpm 30 X = 91.8 r = -.145
Segments S.D. = 47.41 )
200 wpm 27 X = 91.46 r = -.166
Segments S.D. = 48.967 ’
275 wpm 30 X = 74.23 r = -.0929
Segments S.D. = 50.67
First 28 X = 88.46 r = -.205
Segments S.D. = 34.48
Second 30 X = 103.27 r = -.151
Segments S.D. = 48.06
Third 29 X = 96.069 r = -.299
Segments S.D. = 53.84
Fourth 31 X = 72.56 r = -.182
Segments S.D. = 53.93
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.05 level of significance. Neither blocking procedure
yielded any consistent trend or movement between groupings.
Little consistency was shown between correlation poeffic-
ients for the different blocked groups suggeséing that there
is little relationship between manipulation termination and
difference from preference. Based on this finding, hypoth-
esis #3 is rejected.

Table 4.15 presents the correlation coefficients
for the eight blocked groups when the relationship between
dif ference from preference and manapulation duration is ex-
amined.

An examination of Table 4.15 indicates that six of
the eight relationships were negative in direction. None of
tho relationships tested as significant at less than the .05
lovel of sigrnificance. Neither blocking procedure yieided
any onsistent trend or movement between groupings. Little
consistency was shown between correlation coefficients for
the reliationship between manipulation duration and difference
from pref.-rance. Based on this finding, hypothesis #4 is

rojected.

niasyeing With Reduced Standard Deviations

!
An 2X.agninatlion f the manipulation onsets of the 150

W oseoumencs, 200 wpw o ooaments, first.segments, second sog-
woents, third segments, and fourth segments indicated stan-
lard Jdueviations that were greater than their respective

means, Though statistically acceptable, such a finding
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TABLE 4.15

COMPARING MANIPULATION DURATION TQ THE
DIFFERENCE FROM PREFERENCE

Manipulation
Blocking Number Duration Correlation
Group of Cases (seconds) Coefficient
100 wpm 31 X = 99.79 r = -.253
Segments S.D. = 47.96
150 wpm 30 X = 77.60 r = -,027
Segments S.D. = 53.84
200 wpm 27 X = 84.47 r = ~-,111
. Segments S.D. = 50.85
275 wpm 30 X =71.78 r = -,.1037
Segments S.D. = 50.84
First 28 X = 82.625 r = ~-.085
Segments S.D. = 36.645
Second 30 X = 96.48 r = -.068
Segments S.D. = 51.696
Third 2° X = 90.448 r = -.3388
Segments S.D. = 56.46
Fourth 31 X = 65.29 r = -.1065
Segments S.D. = 54.47
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suggests that a movement of one standard deviation from the
mean would yield a negative manipulation onset time. It is
impossible to have a negative manipulation onset time since
the subject would have to begin manipulating the rate of
presentation before the presentation began. To accommodate
for this, the individual manipulation onset times of all
subjects were examined to ascertain which times had the
greatest effect on the standard deviation. Starting with
the manipulation onset time that varied the greatest from the
mean, single times were discarded until the standard devia~
tion for each of the blocking groups in question was brought
numerically below the mean. By so doing, it was then pos-
sible to accommodate at leasthéé% of the population, one
standard deviation above and below the meaa, as having man-
ipulation onset times that were not negative. An analysis
of relationships was made using this set of data to ascer-
tain whether the previous correlatioﬁ coefficients (Table
4.13, Table 4.14, and Table 4.15) were inordinately affected
by these manipulation onset times with high variance from
the mean. A total of eight manipulation onset times were
discarded through this procedure. Table 4.16 displays the
correlation coefficients for manipulation onset and dif-
ference from preference for the altered data set.

An examination of Table 4.16 indicates that six of
the eight relationships were correlated in a negative dir-

ection. This is a decrease from Table 4.13 where the
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TABLE 4.16

COMPARING MANIPULATION ONSET TO THE
DIFFERENCE FROM PREFERENCE
USING THE ALTERED DATA SET

y Manipulation
Blocking Number Onset Correlation
Group of Cases (seconds) Coefficient
100 wpm 31 X = 2.145 r = -,049
Segments S.D. = .93
150 wpm 25+ X = 3.96 r =-.170
Segments S.D. = 2.95
200 wpm 24+ X = 3.604 r = -_184
Segments S.D. = 2.87
275 wpm 30 X = 2.45 r = .4594%
Segments S.D. = 1.23
First 25+ X = 2,42 r = -,345
Segments S.D. = 1.618
Second 28+ X = 3.45 r = -.296
Segments S.D. = 2.86
Third 28+ X = 3.07 r = .1365
Segments S.D. = 2.12
Fourth 29+ X = 2.845 r = -,4386%
Seaments S.D. = 2.005

*significant at the .05 level (p <.05)
+affected by the altered data set
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unaltered data showed seven of the eight relationships wero
significant at less than the .05 level of significance. Of
the two significant relationships, one was positive in di-
rection and the other was negative in direction. The positive
relationship that was significant was the same as that pre-
sented in Table 4.13 since no data from the 275 wpm seg~
ments were deleted as having high variance. The negative
relationship that was significant occurred for the grquping
by fourth segments. Of the six groupings that were altered
through the elimination of manipulation onset times that
varied greatly from the mean, four yielded lower correlation
coefficients than were computed with the unaltered data.
Neither blocking procedure yielded any consistent trend or
movement between groupings. Little consistency was shown
between correlation coefficients for the different blocked
groups suggesting that there is little relationship between
manipulation onsct and difference from preference for the

altered data.

rur+her Ana;ysis for Random Effects

Further analysis of the data was conducted to ex-
armi..? tne oxperimental procedure in an attempt to ascertain
whe Lhier &t iistening experience provided appropriate oppor-
tunity for all subjects to demonstrate manifest preference
for rate. This further analysis was based on the lack of
signifizant relationships between difference from preference

and manipulation onset, manipulation termination, and
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manipulation duration. Since it was hypothesized that a
relationship would exist, it was felt that the nonsignifi=-
cant finding could not be fully accepted until it could be
shown that the data collected truly represented self-paced
lisgening behavior and was not a function of some aspect
of the study. The need for further analysis was also sug-
gestad when it was found that the longest non-manipulated
duration, though occurring at the end of the listening seg-
ments for more than half of the subjects, did not occur at
the end of the listening segments for all sub‘ects. Further,
a decrease in percentage of subjects with t!- iongest non-
manipulated duration at the end of the segmen?'. occurred
from segment to segment with the smallest percentage of sub-
jects showing non-manipulation at the end for the fourth
segments.

For this analysis cnly Critericn #1 was employed.
As such, only those subjects with all four final selected
rates within a band width of 40 wpm were considered. No sub-
jects were accepted for this further analysis on the basis
of Criterion #2 or Criterion #4. Criterion #3 and Criterion
#5 were also discarded since their implementation was de-
pendent upon the use of Criterion #2 and Criterion #4.
Since Criterion #2 and Criterion #4 provided for exceptions
to the other criteria, their elimination in this further
analysis provided a sample of subjects that was more strin-

gent than that used in the preceding analyses. The mean
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manifest preference rate for this further analysis was cal-
culated on all four final selected rates for each subject.

Correlation coefficients were computed for each of
the hypothesized relationships for this group of subjects.
Blocking procedures were again employed on the basis of the
initial presentation rate of the segment and also on the
basis of the order of presentation of the segments.

A series of progressively more stringent acceptance
levels were employed for the demonstration of manifest pref-
erence for rate. This was accomplished by successively de-
leting small groups of subjects withh the greatest band width
of final selected rates. Correlation coefficients were com-
puted for each successively smaller group of subjects. A
total of four different groups of subjects were analyzed in
this manner. The groups consisted of 27 subjects, 21 sub-
jects, 15 subjects, and 9 subjects. Each smaller group of
subjects was a constituent part of all of the larger subject
groupings. The data for the comparison of difference from
preference and manipulation onset for each of the four group-
ings is displayed in Table 4.17.

Table 4.17 substantiates that a random effect was
present in the collected data. This is shown by the wide
variation in correlations for each level of stringency. For
the group of 27 subjects, the correlations vary from .414 to
-.367. The group of 21 subjects vary from .376 to -.416.

The group of 15 subjects vary from .383 to -.456. The group
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of 9 subjects, the most stringent acceptance level, vary
from .602 to ~.491l.

It could be expected that if the scores for manipula-
tion onset truly reflected a predictable behavior of the
subjects in a self-paced listening situation that allows
for demonstration of manifest preference for rate, an im-
provement in correlation coef. .ents wovld occur as the
groupings became more stringent. 1In all of the eight block-
ing groups there is an increase in the correlation coeffic-
ient between the least stringent group (N = 27) and the most
stringent group (N = 9). However, this improvement, when
examined in relation to the four levels of stringency shows
erratic movement. When the group of 21 subjects ie compared
to the group of 27 subjects there is an increase in five of
the correlation coefficients. When the group of 15 subjects
igs compared to the group of 21 subjects there is an increase
in four of the correlation coefficients and a decrease in
four of the correlation coefficients.

Table 4.17 also indicates a substantial interaction
between manipulation onset and presentation order of the
segments. The third segment of the listening experience con-
sistently shows a lack of any viable correlation (r = .054,
.092, .088, .083). Correlation coefficients for the other
segments, though not significant, are all greater than that
shown for the third segment.

An interaction between manipulation onset and initial
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presentation rate is also shown. The segments that began
at the 275 wpm rate consistently show a high positive cor-
relation. Correlations for the segments that begin at
other initial presentation rates are all negative.

Table 4.18 presents the correlation coefficients
for the eight blocked groups‘and the different levels of
stringency when the relationsk .p between difference from
preferenée and manipulation termination is examined.

Tabie 4.18 further substantiates the existence of
a random effect in the collected data. As was seen in Table
4.13, the data displayed in Table 4.18 shows wide variation
in correlation coefficients for each level of stringency.
There is no consistent improvement in correlation coeffic-
ieats as the level of stringency is increased. For three of
tiv2 blocking groups the correlatioan coefficients change from
negative to positive as the level of stringency increases.

Table 4.19 presents the correlation coefficients
for the eiyht blocked grours and the different levels of
stringency when the relationship between difference from
preference and manipulation duration is examined.

Table 4.19 further substantiates the existence of
random effect in the collected data. As was seen in both
previous tables, the data displayed in Table 4.13 shows wide
variation in correlations for each level of stringency.
There is no consistent improvement in correlation coeffic-

ients as the level of stringency is increased. For three of
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the blocking groups, the correlation coefficients chanage
from negative to positive as stringency is increased; one
group changes from posiﬁive to negative; and one group
shifts from negative to positive and then returns to nega-

tive.
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Conclusions, Discussion, Implications

The purpose of this study was to investigate listener
behaviors that are manifest when a listener is given autono-
mous control over a self-paced listening situation. More
specifically, this study examined whether it is possible to
ascertain listeners' manifest preferences for rate of pre-
sentation of recorded information, the conditions that must
exist for rate preference to be demonstrated, and whether
relationships exist regerding the rate-altering behaviors of
listeners who are provided the opportunity to control their
own listening experience.

This section presents the conclusions that were
drawn from the research and discusses each. Implications will
be drawn from the conclusions and recommendations made re-
garding further research in the area of listening rate pref-

erence.

Conclusions

The following conclusions have been drawn from the

findings of this study:

102
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1. Elementary school children, those in the third,
fourth and fifth grade, will manipulate the rate of presen-
tation of recorded information in a self-paced listening
situation.

2. Eleméntary school children, those in the third,
fourth and fifth grade, demonstrate a manifest preference for
rate.

3. The extent a listener alters the rate of presen-
tation is positively related to the difference between the
initial rate of presentation of recorded information and the
listener's manifest preference for rate.

4. Precise manipulation behaviors that relate pre-
dictably to the difference from preference are not manifest
in the self-paced listening situation as defined in this

study.

Discussion

The discussion of findings is organized in six dif-
ferent areas of focus with each area discussed separately.

Discussion of rate manipulation. This study shows

that when elementary schoo! children in the third, fourth and
fifth grade are provided an opportunity to manipulate the
rate of presentation of recorded information in a self-paced
listening situation they will manipulate the rate. This is
the most basic finding of the study. The data indicate that

'noonly 12 of a total of 192 instances that were evaluated
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was the rate not manipu’iated. 1In those instances where
there was no manipulation of rate of presentation, the in-
itial presentation rate was very closc to the mean manifest

preference rate of the subject.

Discussion of manifest preference for rate. The

study substantiated that there exists a manifest preference
for rate of presentation. This was substantiated when it

was found that all subjects manipulated the presentation rate
for the total listening experience to evolve a group of final
selected rates that was narrower in band width than the band
width of the rates used for the initial presentations of the
listening segments.

Manifest preference for rate was further examined in
relation to convergence toward a common point. It was found
that 82.3% of all of the individual listening segments were
manipulated by the listener toward a point of convergence.
This finding suggests that when a listener is provided with
a listening experience and is also provided the opportunity
to manipulate the rate in a self-paced manner, the listener's
manipulation will in most cases be focused toward a point of
convergence. The study further showed that approximately
58% of the listeners demonstrated this convergence behavior
in a manner that was directly related to the amount of the
dif ference from preference. As the difference from prefer-
ence increased, the subject would move the presentation

rate a greater distance toward pr:ference. The smaller
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differences from preference showed the least amount of move-
ment. The high instance of linear correlations among sub-
jects further substantiates the existence of a manifest
preference for rate and also provides an indication of the
type of manipulation behavior that is apparent when a sub-
ject is provided a self-paced listening situation with auton-
omous control over the rate of presentation of recorded in-
formation.

The manifest preferences for rate demonstrated in
the study were highly divergent with no evident central ten-
dency for the total group or subgroups by grade level. This
finding supports the individualization of manifest preference
for rate. Based on this finding it appears to be inappro-
priate to tre . listeners in groups with pre-selected word
rates used for presentation of recorded information. The
most appropriate procedure would be the design of individual
listening experiences with the word rate selected according
to the individual listener's manifest preference for rate.

Discussion of mean manifest preference rate. Pre-

vious research in the area of compressed speech has indica-.ed
that listeners, at different age levels, can listen to re-
corded matértal at rates as high as 225 wpm to 350 wpm with
little or no loss in comprehension from normal rates. The
mean manifest preference rates of listeners for rate varied
from 167 wpm to 275.5 wpm. The mean manifest preference’

rate for all subjects who demonstrated a manifest preference
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for rate was 207.62 wpm. Though this finding indicates a
mean manifest preference rate that is higher than normal
conversational rates or the rates that are encountered in
commercially prepared recorded material, it still falls be-
low the potential rate that can be accommodated by a listener.
Only seven subjects of those that demonstrated a manifest
preference for rate (21%) indicated a mean manifest pref-
erence rate that exceeds 225 wpm, cne of the lowest maximum
rates where comprehension is still maintained. If 275 wpm
is considered as a maximum rate where comprehension is still
maintained, a finding supported in a number of studies, only
one subject in the present study would be considered as op-
erating as an efficient listener. The data that were anal-
yzed in this study regarding mean manifest preference rate
support the proposition that when a listener is provided his
own speech compressor for listening to recorded information
he will select a rate lower than the potential rate that he
could use without loss of comprehension.

It should be remembered, however, that the mean mani-
fest preference rate is dependent upon the prucedure used in
this study for defining manifest preference for rate. For
this study, the primary purpose for ascertaining the mean
manifest preference rate was to provide one of the numerical
boundaries in the computation of a subject's difference from
preference. As such, it allowed for the analysis of rate

manipulation behaviors as related to the difference from
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preference.
Discussion of manipulation behaviors in relation

to difference from preference. The manipulation of rate by

all subjects, though substantiated in the study, was also

shown to be a primary cause of concern in the interpretation
of the collected data. It was hypothesized that relation-
ships would exist bhetween difference from preference and
manipulation onset, manipulation termination, and manipula-
tion duration. These relationships were examined and it was
found that the data, when blocked in different manners, pro-
vided conflicting results. Such conflicting results can be
attributed to one of two possible reasons. First, there is
really no relationship for these variables in a self-paced
listening situation. Such an explanation is possible, but
is not felt to be plausible since it is assumed that manipu-
lation behaviors must be stimulated by some aspect of the
listening experience that is provided.

™ The second reason for not finding relationships is
that whatever relationships did exist may have been of a
random nature rather than correlational. If so, the col-
lected data may be representative of initial exposure to
self-paced listening by the subjects. It was shown that the
subjects did manipulate the rate, but this manipulation may
not have been guided by the initial rate of presentation,
the difference from preference, or the subjects' desire to

arrive at a preferred rate. Instead, the maanipulation of
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rate may have been guided primarily by the subjects' desire
to “play” with the presentation rate and explore the phen-
omenon of rate-altered speech.

The existence of a random effect is geen as the
strongest reason for the lack of manipulation onset, manipu-
lation termination, and manipulation duration correlations
in this study. It should be noted, as was pointed out
earlier, that the absence or lack of these correlations does
not imply the absence of demonstrated behavior. In fact, it
can be concluded from the study that a self-paced listening
experience as defined in the study will lead to the demon-
stration of random manipulation behaviors (those that relate
to onset, termination, and duration) that do not relate pre-
dictably.to a difference between presentatibn rate and the
subject's preferred rate. This random behavior may be an
attribute of the population that was sampled for the study,
the specific sample that was used, or listeners in general.

Discussion of listening segment length for demon-

stration of manifest preference for rate. There is consid-

erable difference of opinion among researchers in the area of
compressed speech regarding the appropriate length of a re-
corded passage to allow for the demonstration of listener
manifest behaviors that are representative of the listener's
typical listening behavior. 1In the present study, the use

of listening passages that were between 444 words in length

and 503 words in length proved sufficient to allow for more
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than half of the subjects (68.75%) to demonstrate manifest
preference for rate. However, the randomness of the manipu-
lation behaviors may have resulted, in part or wholly, from
the brevity of the l:stening experience. It is not known at
this time whether such random behaviors are replaced by pre-~
dictable behaviors over time and would therefore be observ-
able in either a long listening experience or a series of
repeated exposures to listening experiences of this length.
The total elapsed time for participation by any one
subject in the experiment did not exceed twenty minutes in
duration. This aspect is seldom considered in listening
studies. Except for blind listeners who are dependent upon
hearing for a large percentage of information reception and
consequently have developed attending behaviors that are com-
patible with this necessity, most sighted listeners can
attend to strictly auditory experiences for relatively short
periods of time. It should also be pointed out that solely
auditory based experiences are atypical for sighted listen-
ers since most sighted listeners utilize some form of visual
focus while listening. A visual focus was provided the lis-
teners in this experiment. It is not known whether this
visual focus confounded the listening experience in some un-
suspected way. No overt behaviors were noted during the ex-
periment to indicate any negative effect of the visual focus

material.
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Discussion of acceptance band width. The defining

of manifest preference for rate as an allowable range of 40
wpm in three final selected rates while allowing the exclu-
sion of one divergent rate is the most difficult criterion

to validate. This criterion was proposed based on the
Friedman et al findings and also was proposed due to the de-
mand the criterion made on manipulation of rate for demon-
stration of preference. Further, it accommodated for atypi-
cal final -elected rates. The 40 wpm band width and excep-
tion rule were supported in this study as an acceptance level
in the following ways:

1. The percentage of subjects who demonstrated mani-
fest preference for rate at this acceptance level (6§.75%) is
very similar to the percentage of subjects who had their
longest non-manipulated duration at the end of the listening
segment (64.58%). Such a finding suggests that subjects
that came to rest for the longest period of time at the end
of their 1 cening seqyment were those subjects that had ar-
rived at their rate preference. The similarity in percen-
tages of subjects indicates appropriateness of the acceptance
criteria.

2. If we eliminate the sub-criterion allowing ex-
clusion of 1 single deviant final rate (Criterion #2), the
- percentage of subjects showing manifest preference for rate
drops to 56.25% and therefore numerically moves away from

the percentage of subjects with the longest non-manipulated



11:,

111

duration at the end of the segment (64.58%).

3. The listening segments that were not manipulated
for their entirety were no more than 17 wpm away from the
subject's manifest preference for rate. It can be assumed
that the rate of a segment which has not been manipulated is
extremely close to a subject's manifest preference for rate.
The non-manipulation is therefore considered a function of
this proximity. A band width acceptance level smaller than
17 wpm would have precluded this finding. It can be said,
based on the data from this study, that the band width for
acceptance of manifest preference for rate must be at least
17 wpm in width to account for all instances of non-manipu-
lation as evidences of acceptance within the preferred rate

band.

Implications

The conclusions drawn from this study have implica-
tions in a number of different areas. The reszarch was un-
dertaken to investigate two of these areas. The following
implications are drawn in relation to these defined areas,
both of which relate to curricular applications of individual
rate preference. These defined areas are 1) the development
of efficient listening behaviors on the part of students,
and 2) the utilization of appropriate recorded instructional
formats to motivate a listener to manipulate the rate of pre-

sentation to better accommodate his individual preference.
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Implications for the development of efficient listen-

ing behaviors. This study has suggested a disparity between

the rate at which a student can listen to recorded informa-
tion and the rate at which he prefers to listen to recorded
information. Further substantracion of this disparity in
futurce research will assist in establishing the parametcors of
the tusk of training a listener to utilize efficient listen-
1INt ohaviors.  Many attempts have been made to train a lis-
tener to o comprehend at high rates of presentation. These
attempts Lave met with varying degrees of success. With the
advent of inexpensive speech compression playback cquipment,
many listcners will for the first time have the opportunity
to self-pace the listening task. Their listening will not
be guided by an understanding of how fast they can listen,
but instead by how fast they want to listen.

To create an efficient listening environment for the
listener demands a trainihg procedure that will successfully
increase the rate at which a listener prefers to listen.

The degree of efficiency depends on the ability of the train-
ing procedure to move the preference to the point of maximum
rate input. The starting point for the development of train-
ing procedures of this nature is the establishment of the
limits of the training problem. To evaluate the success of
any training procedure demands that you know where the
learner is prior to training so that an assessment of rate

prefercnce change can be made. An appropriate training
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procedure is one which decreases the difference between
manifest preference for rate of presentation and potential
rate ¢f presentation. This study has established the
presence of manifest preference for rate and has also sug-
gested the presence of a manifest preference for rate that
is below the potential rate for a listener.

Implications for the utilization of instructional

formats that promote manipulation of rate to accommodate

individual preference. This study has shown that the extent

of manipulation of rate of presentaticn of recorded informa~
tion is dependent upon the difference between the rate of
presentation and the rate at which the listener prefers to
listen. The implication of this finding is of primary bene-
fit to those individuals who are involved with the design of
recorded materials for student use. If a tape recording is
designed for playback by a student through the use of a
spcech compressor, the findings of this study would suggest
that the recording be created at a rate that is divergent
from the rate preference of the intended listener if manipu-
lation of rate is desired. This finding further suggests
that previous attempts to pre-compress recorded material to
presentation rates that match the student's level will not
be appropriate procedures for the design of materials for
use in self-~-paced listening environments. The use of pre-
compressed tapes that attempt to match the listener's rate

will serve to stifle rate manipulation if the pre-compressed
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rate is close to the listener's preferred rate. This study
has also pointed out that listening rate is a matter of in-
dividual preference and it may not be practical to attempt
to match individual rate preferences with a finite selection
of rates on pre-compressed recordings.

Further resecarch is suggested in response to the
following questions that have been gencrated by this study:

1. Do all listeners have a manifest preference for
rate?

2. Are there variables, other than difference from

eronce, that relate predictably to rate manipulation be-

th

pre
haviors?

3. 1s a listener's mean manifest preference rate
dependent upon the nature of the recorded information that
is presented?  If there is an interaction between mean mani-
fest preference rate and nature of recorded information, is
the interaction similar to that between potential rate of
reception and nature of recorded information?

4. Is it possible to alter a listener's mean mani-
fest preference rate?

5. Are there definable differences in populations
that will yield differences in mean manifest preference
rates? Do auditory learners demonstrate higher mean manifest
preference rates than visual lgarners? Do high school stu-
dents demonstrate higher mean manifest preference rates than

>

elementary grade students?
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6. How does manifest preference for rate relate
to comprehension? 1Is comprehension of recorded information
improved when the rate of presentation of the information
is close to a listener's mean manifest preference rate?

., Previous research has substantiated that most people
prefer learning by reading to learning by listening. It is
felt that this preference is fostered through the inability
to successfully individualize the listening task. The abil-
ity to self-pace the listening task, the design of instruc-
tional materials that capitalize on self-paced listening
«nvironments, and training procedures that make self-paced
listening more efficient will move learning by listening a
step closer to learning by reading., The implications for
oducation and learning are great. Leaxrning by listening may
~vontually become a viable alternative for many stucd ‘nts who

4re not successful with learning by reading.
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APPENDIX A

TAPESCRIPT
LISTENER INSTRUCTIONS

Introductory Instructions

During the next few minutes we are going to be
listening to some tape recordings. Before we begin I'd like
to tell you about the box in front of you. It's a rather
interesting box. It can speed up and slow down tape record-
ings. It can make them go faster or slower. On the front
of the box is a black knob. When you turn this knob you can
make the recording go faster or slower. You can turn the
knob either way. One way will make the recording go slower.
The other way will make the recording go faster. Let's try
the knob. Turn the knob so that I am talking slower. Do it
now. Make me go even slower. Keep turning the knob so that
I am talking slower and slower. Now faster. You can make me
go faster or slower. I'm goinyg to count to ten and you turn
the knob to slow me down. See how slow you can make me
count. One, two, three, four, five, six, seven, eight, nine,
ten.

Now faster. Now turn the knob so that I am talking
faster. Make me go faster. Can you make me go even faster?
I'm going to count to twenty. See how fast you can make me
count. One, two, three, four, five, six, seven, eight, nine,
ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen,
seventeen, eighteen, nineteen, twenty. Slow down now. Turn
the knob so that you like the speed at which I am talking.
Keep turning the knob until you find the place where you
like the speed. Find the place where I am talkiang at the
speed that you would like to listen to me. Do you like this
speed? Turn the knob until you find the place where you
like the speed. Make me talk at the speed that you like.

My friend, Jerry, is gcing to be reading a story
about a train. This story is divided into different sec-
tions. Jerry doesn't always talk at the same speed. Jerry
reads some sections fast and some sections slow. If Jerry
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is talking too fast, turn the knob so that he talks slower.
If Jerry is talking too slow, turn the knob so that he talks
faster. You can make Jerry talk at the speed that you like.

My name is Joe. 1I'm here for two reasons. I want
to give you some pictures to look at while you're listening
to the story. The other reason I'm here is so that I can *
talk to you about the train story after you hear the record-
ing. Now let's get ready for Jerry. Jerry likes to start
talking when the arrows are pointing at each other. Let's
turn the knob, right now, so that the arrows are pointing at
each other. (PAUSE - Observer checks arrow setting.) That's
good. Now I'm going to change to Jerry's tape.

(First segment of story)

Instructions for Other Segments

Return the knob so that the arrows are pointing at
each other. Make sure the arrows are now pointing at each
other. Lift the page of the book so that the next picture
is showing. This picture goes with the next part of our
story.
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