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Contemporary definitions of human listening suggest that it 

is a roulti—dimensional phenomenon. Short-term and interpretative 

listening may be viewed as important aspects of the listening 

process. However, research in time—compressed speech has focused 

on listening comprehension while not adequately treating other 

important types of listening. A broader view of the listening 

process would include all of the skills considered relevant to 

everyday human communication. This study examined the effect of 

time-compressed speech on comprehensive, interpretative and 

short-term listening. The Kentucky Comprehensive Listening Test 

was used to measure the three types of listening. Cut and splice 

tape editing was employed in the development of four master test 

tapes: a control tape presented at normal rate and tapes with 

test stimuli time-compressed by 30%, 45%, and 60%. Each of four 

randomly selected groups, 120 total subjects, was exposed to one 

of the four test tapes. The data from the test administrations 

was analyzed by analysis-of-variance and simple means tests. 

Results indicate that a statistically significant amount of the 

variance in comprehensive, interpretative and short-term 

listening scores may be explained by the manipulated variable, 

time-compression. However, the amount of variance-accounted-for 

is relatively low for both short-term and interpretative 



listening. Closer examination of the data indicates that 

short-term and interpretative listening test scores do not 

significantly decay until a high level of time-compression (60%) 

is reached. Conversely, in the case of comprehensive listening, 

a relatively linear relation exists between degree of 

time—compression and test scores. Significant drops in mean 

scores were found at more moderate levels of time—compression. 

The findings are discussed in light of differences between 

short-term and long-term memory. Comprehensive listening, which 

relies upon long-term memory, may suffer from a lack of adequate 

processing and encoding time which may be induced by 

time-compression. Short-term and Interpretative listening are 

processes which rely primarily on short-term memory and may not 

be adversely affected until a level of time-compression is 

reached which impairs intelligibility. Implications are noted 

for future research and for educational applications. 
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CHAPTER 1 

INTRODUCTION 

In 1926, Rankin declared that listening consumes 

significantly more time than any other communication activity 

(18). Since that initial study, there has been increasing 

scholarly interest in the manner in which humans receive and 

process aural information (19, p. 24). Nevertheless, public and 

academic interest in listening has not led to a commonly held 

definition of the listening process (21, pp. 30-33). Early 

writers equated listening with comprehension and hypothesized 

that it is a unitary skill, relatively unrelated to other mental 

abilities (9, 11). More recently, evidence has emerged that 

listening is not a unitary cognitive ability (10, 11), but is a 

series of related skills (13, pp. 59-61; 19, pp. 21-22; 20, pp. 

9-12). Among these are short-term listening (2, 3), a skill 

analogous in many respects to short-term memory, and 

interpretative listening (1, p. 7). 

While listening is viewed as a series of related skills, 

research in time-compressed speech has focused almost 

exclusively on lecture comprehension and intelligibility (7, 8, 

pp. 478-501). As a result, assertions regarding the value of 

time-compressed speech may be based on an inadequate and 

incomplete understanding of speech compression's total effect on 
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the listener. Clearly, if listening is to be regarded as a 

broad group of cognitive skills, then those skills ought to be 

employed, along with comprehension, as dependent variables in 

compressed speech research. 

Statement of the Problem 

This study was concerned with the impact of time-compressed 

speech on short-term, interpretative, and comprehensive 

listening skills. 

Purposes of the Study 

The purposes of this study were to determine the following. 

1. Speech compressed by 30 percent, 45 percent, and 60 

percent causes a significant loss in comprehensive listening 

effectiveness. 

2. Speech compressed by 30 percent, 45 percent, and 60 

percent causes a significant loss in short-term listening 

effectiveness. 

3. Speech compressed by 30 percent, 45 percent, and 60 

percent causes a significant loss in interpretative listening 

effectiveness. 

Hypotheses 

Hj: Comprehensive listening effectiveness will 

decrease significantly as speech is subjected to increased 

amounts of time-compression. 
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H 2 : Comprehension at 45 percent compression will be 

significantly lower than at normal presentation rates. 

H^: Comprehension at 60 percent compression will be 

significantly lower than at normal presentation rates. 

Will speech compressed by 30 percent, 45 percent, 

and 60 percent result in reduced short—term listening 

effectiveness? 

RQ^: Will speech compressed by 30 percent, 45 percent 

and 60 percent result in reduced interpretative listening 

effectiveness? 

Definition of Terms 

The following terms have conceptually restricted or 

technical meanings: 

1. Comprehensive listening will be defined as lecture 

listening, as measured by the Kentucky Comprehensive Listening 

Test. 

2« Interpretative listening is the detection of inferred 

meaning through "...the metalinguistic factor we typically call 

vocalic (1, p. 3)." Attribution of correct meaning often 

involves "reading between the lines" during listening. For 

example, proper understanding of sarcasm demands attention to the 

vocal, nonverbal components of an oral message. 

3. Long-term memory is the repository of established 

knowledge, including language and behavior. It is "infinitly 

expansible (21, p.61)." 
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4. Normal listening rate ranges from 125 to 150 words per 

minute (21, p. 177). This is the speed of a typical human 

conversation. 

5. Percent compression is analogous to percent compacted. 

Compression percentage is the quantity of time "cut-out" of the 

material being presented. For example, at 33 percent 

compression, one-third of the normal running time is saved. 

6. Short-term listening is the reception, processing, and 

storage of orally-conveyed information, limited in scope, for 

time periods averaging less than 40 seconds (2, 3). 

7. Short-term memory is often regarded as a temporary or 

working memory space. It retains stimuli for time periods which 

typically range from 20 seconds to one minute, unless rehearsal 

is used to maintain the item in memory (21, p. 59). It is also 

limited in scope, allowing from five to nine independent items to 

be stored. 

8. Time-compressed speech is speech which has been 

rate-altered by the electronic sampling method. As a previously 

recorded message is played, portions of the original signal are 

systematically discarded while remaining portions are played 

consequatively. The effect is similar to that of cutting out 

small segments of tape and splicing the remaining portions back 

together. The advantage of utilizing time-compressed speech 

(rather than simply speeding up playback speed) is that there is 

no change in pitch, which may result in a dramatic loss of 

intelligibility. 



Significance of the Study 

During the 1950's and 1960's, listening was believed by many 

scholars to be a unitary process, relatively independent of other 

mental skills (1, p. 1). Listening was measured by comprehension 

tests, like the Brown-Carlsen test (A) and the Sequential Test of 

Educational Progress (STEP, 5). When Kelly demonstrated that the 

Brown-Carlsen and STEP tests were more highly correlated with 

I.Q. (as determined by the Otis Test of General Mental Ability ) 

than with each other, the notion of a unitary listening skill was 

questioned (10). Unfortunately, research in time-compressed 

speech has remained largely limited in scope to listening 

comprehension and intelligibility. As a result, the effect of 

time-compressed speech on other important types of listening is 

not well understood. 

This research extends knowledge of time—compressed speech to 

current conceptualizations of important listening skills; 

specifically, three of the five skill areas included in the 

Kentucky Comprehensive Listening Test. This study sought to 

1. Determine the nature of the relationship between 

time-compressed speech and comprehensive listening, as measured 

by the Kentucky Comprehensive Listening Test: 

2. Determine the nature of the relationship between 

time-compressed speech and short-term listening as measured by 

the Kentucky Comprehensive Listening Test; 
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3. Determine the nature of the relationship between 

time-compressed speech and interpretative listening, as measured 

by the Kentucky Comprehensive Listening Test. 

Compressed speech has many practical applications. It is 

used by the blind, often as a substitute for reading (6, pp. 

895-903). It is used to increase learning efficiency (15) and to 

provide for rapid dissemination of lecture content (16). If 

potential users of speech compression equipment do not fully 

understand its impact upon their listening skills, they may be 

unable to adequately judge the utility of time-compressed speech. 

Time-compressed speech technology is diffusing rapidly into 

the area of mass media. Time-compression is used to save running 

time on television and radio programming (21, p. 179). Kirk 

estimates that one of every ten commercials is time-compressed 

(12). Students hearing time-compressed commercials regard them 

favorably and believe the speakers to be more knowledgable and 

energetic than commercial announcers who speak at normal rates 

(14). Time-compressed speech may need to be the subject of 

increasing scientific inquiry due to its widespread adoption and 

its importance as an advertising and entertainment medium. 

Finally, time-compressed speech needs to be more fully 

evaluated since it is a potentially powerful research tool. Orr 

contends: "...the use of compressed speech as a tool to study 

the basic nature of human information processing provides a 

degree of control over a dimension of human communication 

hitherto examined exclusively by natural conditions (17, p. 
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291)." In determining whether short-term listening is effected 

in the same way as lecture retention, this research may clear the 

way for use of compressed speech as a research tool in areas such 

as attention, memory, and information overload. 
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CHAPTER II 

SYNTHESIS OF RELATED LITERATURE 

Defining listening has been problematic. For example, 

Wolvin and Coakley cite seventeen different proposed definitions 

of listening (47, pp. 44-45) before adding their own (47, p. 

74). Later in their text, they propose that listening may be 

divided into several types: comprehensive, therapeutic, 

critical, appreciative, and false listening. Listening is often 

divided into a number of psychological components, for example, 

hearing, attending, understanding, and remembering (2). Goss 

introduces the notion that listening is composed of three 

relatively distinct types of information processing: signal 

processing, literal processing and reflective processing (24). 

Weaver relates listening to over thirty specific communication 

and information handling skills (44, pp. 9-12). These 

contrasting views should serve to illustrate the 

multidimensionality of the listening construct and the 

importance of reflecting a multidimensional orientation in 

listening research. 

Time-compressed Speech and Comprehensive Listening 

Since the discovery that speech could be compressed in time 

by mechanical (21) or electronic (15) chopping, considerable 

research has been focused on the question of how time — compressed 
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speech affects listening comprehension (19, 20). Recently, 

Schmitt (36), Ishida (26), and DeChicchis (12) independently 

arrived at 60 percent compression as the level at which 

comprehension is sharply curtailed. However, there is little 

agreement concerning the exact nature of the relationship 

between time-compressed speech and listening comprehension. 

Relatively small increases in presentation speed do not 

appear to significantly affect comprehension. Nipper (31) found 

that both fast and slow learners suffered no significant loss of 

comprehension when materials were presented at 40 percent 

compression rates. D'Alonzo and Zucker (11) and Barabaz (1) 

compressed presentations by 33 percent without noticeable loss 

of comprehension. 

Foulke (17) proposes that a comprehension threshold exists 

in the general area of 250 to 275 words-per-minute. Speech 

compression, Foulke asserts, has little effect on comprehension 

up to the threshold level. Increasing presentation rates beyond 

the 250 words-per-minute results in significantly decreased 

comprehension. While several studies support the hypothesized 

threshold (4, 14, 22, 33), consensus does not exist. 

A number of researchers report findings which question or 

contradict the existence of a 275 word-per-minute threshold. 

Rossiter (34) found a significant decrease in comprehension 

between rates of 175 and 233 words-per-minute. Kussat (28) 

noted a decline in subject retention, as measured by a 
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standardized reading test, at only 200 words-per-minute. Carver 

(9) denies the existence of a comprehension threshold and 

contends that any threshold is a research artifact resulting 

from the exclusive use of multiple choice questions. Use of 

measurements more sensitive to within-subject changes may 

indicate a more linear relationship between comprehension and 

presentation rate. 

To accurately assess the true impact of time-compressed 

speech on listening comprehension, Behnke and Beatty have 

developed a novel research approach. In a series of studies, 

confidence testing and a more traditional comprehension measure 

were used to assess the effect of time-compressed speech on 

listening comprehension (4, 5, 6). Confidence testing is a 

technique which asks subjects to estimate the degree of 

certainty, or confidence, they have in a number of possible 

alternative answers. Behnke and Beatty suggest that 

comprehension remains relatively stable until a level of 280 

words-per-minute is reached, after which a sharp decrease may be 

noted (4). However, as speech speed is increased, a 

corresponding linear decrease in confidence scores occurs. 

Drawing conclusions based on the foregoing review is 

difficult. Comprehension may be too global a term to establish 

appropriate parameters for precise measurement of the 

time-compressed speech phenomenon. While several studies have 

employed standardized listening comprehension tests like the 

Brown-Carlsen Listening Comprehension Test (8; 26, p. 802) and 
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the Sequential Test of Educational Progress (13; 20, pp. 

484-485), many researchers have developed their own 

comprehension tests (3, 11, 14, 24, 25, 34, 40, 46). This 

practice obviously limits the generalizability of much of the 

compressed speech research. For example, many studies 

operationally define comprehension as the ability to recall 

facts contained in a taped lecture. In educational parlance, 

this would be likely to measure knowledge, while theorists 

( e . g . , Bloom) would claim that the term comprehension refers to 

in-depth understanding of materials (10, p. 110). 

Notwithstanding shortcomings, the preponderence of the 

literature indicates that true comprehension loss due to speech 

compression is slight until presentation speeds are 

approximately doubled (40 to 50 percent compression). A 

theoretical rationale for this phenomenon exists. Foulke and 

Sticht propose a two-process hypothesis regarding comprehension 

of rate-altered speech (20, pp. 498-500). Simply stated, too 

much information may overload processing capacity, resulting in 

a memory loss. Independent studies tend to confirm this. For 

example, cognitive processing of information requires time (44, 

pp. 146-147), and increases in processing load (e.g., number of 

constructs dealt with per unit of time) has the effect of 

retarding processing and decision making (37, pp. 54-61). Most 

important, the loss in comprehension accompanying moderate 

levels of speech compression is not due to any significant loss 

of intelligibility (16). 
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In conclusion, moderate to high levels of time — compression 

do appear to affect listening comprehension. The following 

three hypotheses pertain to comprehensive listening. 

Hj: Comprehensive listening effectiveness will 

decrease significantly as speech is subjected to increased 

amounts of time-compression. 

H2: Comprehension at 45 percent compression will be 

significantly lower than at normal presentation rates. 

IÎ : Comprehension at 60 percent compression will be 

significantly lower than at normal presentation rates. 

Time-compressed Speech and Short-term Listening 

The effect of time-compressed speech on short-term 

listening is unclear. While time — compressed speech appears to 

adversely affect comprehensive listening, short-term tasks may 

not neccessarily be affected in the same way. Striking 

differences exist between short- and long-term memory (32, pp. 

18-27) and short-term memory is generally regarded to be faster 

than long-term memory (23, p. 37) which must retrieve 

information by accessing stored associations. Items in 

short-term memory (STM) are recent acquisitions which are "on 

the tip of the tongue." Information may only reach long-term 

memory (LTM) through rehearsal and in-depth processing. Klatzky 

asserts that: 

while repetitive or rote rehearsal maintains the item in 
STM, more active processing occurs, such as elaboration of 
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the item s meaning or retrieval of associated items, and it 
is this more elaborative processing that enhances the LTM 
representation, rather than the maintenance of the item 
itself (27, p. 12). 

By not allowing adequate time for elaborate associations to 

be formed and meanings to be inferred, time-compressed speech 

should retard long-term memory to a greater extent than 

short-term memory. Murdock's research provides evidence that 

this is, in fact, quite likely (30). Murdock was interested in 

studying primacy-recency effects (in listening to information, 

the first and last items presented tend to be remembered more 

completely than intervening items). He reasoned that recency 

effects result from maintaining the final items one listens to 

in short-term memory, while stimuli presented prior to those 

final few items must reside in long-term memory. In a 

confirmatory study, Murdock increased the rate at which 

materials were presented to subjects by having the presenter 

talk faster. He found that the ensuing lack of rehearsal time 

significantly impaired recall of the items which were allegedly 

contained in long-term memory, while not affecting recall of the 

final few items presented. since short-term listening involves 

the aural reception of a limited amount of information, it may 

be less affected by time-compressed speech than long-term 

listening tasks. 

i: Will speech compressed by 30 percent, 45 percent, 

and 60 percent result in reduced short-term listening 

effectiveness? 
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Time-compressed Speech and Interpretative Listening 

The impact of time-corapressed speech on interpretative 

listening has not been assessed. Nonverbal cues are an 

important component of interpretative listening, allowing one to 

"read between the lines" in order to infer true meaning (7, 

p.7). As long as an adequate portion of the original signal is 

left in place by a speech compressing unit, vocalic nonverbal 

cues should be interpretable. As a result, low to moderate 

levels of time-compression should not affect interpretative 

listening ability. Schwab and Travers (38) asked subjects to 

listen to counseling tapes played back at up to twice normal 

speed. Most judgments of counselee emotion were unaltered by 

speech compression, although comprehension was significantly 

reduced. Attitudes toward the purchase of products (35) and 

signing of petitions (45) have not been significantly altered by 

time-compressed speech. One possible conclusion that one may 

draw from these studies is that the nonverbal components of a 

message are less affected, or perhaps only better evaluated and 

remembered, than the verbal components (under compressed 

conditions). 

It is possible that judgments of meaning, attitude, or 

intent are so global as to not require absolute and detailed 

concentration on every word of a message. An obvious setting 

for interpretative listening skills is the counseling interview. 

When describing appropriate counselor listening behavior, Watts 
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argues against "Attention to exact content of language (43, p. 

116)." Watts contends that this close monitoring (of exact 

content) may unduly increase information processing 

requirements. Freud's terra "evenly suspended attention" 

describes a preferred mode of listening in which all available 

information is processed as a Gestalt (43). Spence and Lugo 

(39) describe an experiment in which introduction of a secondary 

task had no effect on performance of a primary task. That 

primary task involved listening to segments of speech from a 

psychosomatic ulcer patient and reporting the occurrence of 

those segments which were followed by reports of stomach pain. 

In conclusion, interpretative listening may have less 

stringent information processing requirements than comprehensive 

listening. Accordingly, interpretative listening may be less 

affected by the use of time-compressed speech than comprehensive 

listening. 

RQ2: Will speech compressed by 30 percent, 45 percent 

and 60 percent result in reduced interpretative listening 

effectiveness. 

Spurious Effects in Compressed Speech Research 

The ability to listen effectively to time-compressed speech 

does not appear to be significantly affected by extraneous 

variables or experimental bias. Foulke found that comprehension 

of time-compressed speech does not vary systematically with 

either sex or reading skill (18). Thompson and Silverman asked 
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a group of third graders to listen to passages of prose which 

had been time-compressed (42). They found that students 

listening to the voice of an unknown speaker did not comprehend 

the material better than children listening to the same prose 

read (at compressed rates) by their regular classroom teacher. 

The method used to introduce passages of time-compressed speech 

does not appear to affect comprehension (29). Thomas went so 

far as to deliberately attempt to introduce experimenter bias, 

or a Hawthorne effect, into a test of comprehension using 

time-compressed speech (41). He found no differences between 

groups which were expected (by the experimenter) to score highly 

and groups which were expected to score poorly. 
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CHAPTER III 

METHOD 

Subjects were 120 undergraduate students enrolled at Texas 

Christian University in Fort Worth, Texas. The subjects ranged 

in age from eighteen to twenty-four and the sample included 58 

females and 62 males. All participants were drawn from 

lecture-oriented, sophomore-level speech communication courses 

and were given class credit for participation in the study. 

Instrument 

The dependent variables, comprehensive, short-term and 

interpretative listening, were assessed by the Kentucky 

Comprehensive Listening Test, subscales I, III, and IV. 

Subscale I, composed of twelve items, is a test of short-term 

listening ability. The subject listens to a series of words, 

numbers or letters and is then asked to respond to a question 

regarding sequence or magnitude of the stimulus materials. 

Subscale III, composed of ten items, is a test of interpretative 

listening ability. The subject listens to segments of dialogue 

and answers questions regarding the meaning or intentions of the 

individuals who engaged in the dialogue. Subscale IV, composed 

of fourteen items, is a test of comprehensive listening ability. 

The subject listens to a lecture on "language education in the 

United States." Following the lecture, s/he must answer a 
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series of comprehension questions. Means and standard error for 

each of these subscales, using normative data provided by the 

Kentucky Listening Research Center, are displayed in Table I (5, 

p. 1) . 

TABLE I 

KENTUCKY COMPREHENSIVE LISTENING TEST 
MEAN AND STANDARD ERROR BY SUBSCALE 

Subscale Standard Error Mean 

I. Short-term Listening 2.02 7.866 

II. Short-term Listening 
V? i t h Rehearsal 1.91 9.574 

III. Interpretative 
Listening 1.83 5.704 

IV. Comprehensive Listening 2.21 8.039 

v. Distractions 

m * -i 

2.03 8.132 

5.08 31.185 

Subscale II was not utilized in the present study since 

normative data indicate that it produces a negatively skewed 

distribution (5, p. 17). Apparently Subscale II does not have 

items of sufficient difficulty to produce a satisfactory "top" 

to the distribution it produces. Subscale V is of value 

primarily as a pedagogical tool. It is composed of six items 

taken from subscale I and 6 items taken from subscale II. 

During the administration of these items, background noises may 
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be heard on the stimulus tape. Subscale V attempts to assess 

subject s abilities to resist these distracting elements and 

concentrate on the test items. Due to the use of mutual items, 

the results of subscale V should correlate highly with subject 

scores on subscale I. 

The Kentucky Comprehensive Listening Test was selected 

because it is a widely recognized listening assessment 

instrument of proven validity and reliability (4, 5). 

Test-retest reliability ranges from .78 to .87 (5, p. 2). 

Cronbach's alpha, a comparison of "within" variance to total 

variance, is .63, .57, and .76 for parts I, III, and IV, 

respectively (5, p. 12). The face validity of the Kentucky 

Comprehensive Listening Test appears to be defensible. Subscale 

I purports to measure short-term listening by actually asking 

the subject to listen and respond to an aural short-term memory 

exercise. Subscale III proposes to measure interpretative 

listening by actually having a subject interpret various 

two-party dialogues. Subscale IV measures comprehensive 

listening by having a subject listen to and answer questions 

about a twelve-minute lecture. Beyond that, Bostrom (3; 5, pp. 

2-4) has sought to establish construct validity by relating the 

Kentucky Comprehensive Listening Test to a variety of 

information processing and communication variables. Bostrom 

concludes: 

The Kentucky Comprehensive Listening Test ...is a valid 
measure of the acquisition of information. In 
addition, it is not a measure of academic achievement 
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or reading ability, and fits comfortably into a 
multidimensional model of communication attitudes and 
abilities (5, p. 4). 

Experimental Materials 

To insure that subjects were responding to the listening 

tasks (at compressed rates) and not evidencing reduced test 

scores due to lack of marking time or the misunderstanding of 

hurried (time—compressed) instructions, it was neccessary to 

present stimulus materials on the Kentucky Comprehensive 

Listening Test at compressed rates while presenting 

instructional materials at normal presentation rates. This was 

problematic since stimulus and instructional materials are 

highly intermixed on the Kentucky Comprehensive Listening Test. 

For example, an item might be as follows: (Instruction) In the 

following series of letters (stimulus) D, R, G, 0, K, W 

(instruction) the letter after G is... If stimulus and 

instructional materials were presented at speeded rates, it 

would be difficult to know whether a low score resulted from 

difficulty with stimulus, instructions, or simple lack of 

marking time. 

New listening test tapes were recorded which preserved 

normal-rate instructions and original duration pauses for 

marking answers. To accomplish this, the original Kentucky 

Comprehensive Listening Test was dubbed onto reel-to-reel tape 

at normal speed, 30 percent compression, 45 percent compression, 

and 60 percent compression. Then, by using mechanical splicing, 
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compressed test materials were inserted into the normal rate 

framework (instructions and "dead-time" for answering questions) 

of the listening test. The end products were four distinct 

master tapes. Tape one was a normal speed version of the test. 

Tapes two, three and four were versions with stimulus materials 

compressed at respective levels of 30 percent, 45 percent, and 

60 percent while all instructional comments and dead time 

remained at 0 percent time-compression. 

A Lexicon Varispeech I player/recorder was used to 

electronically compress the Kentucky Comprehensive Listening 

Test. It was assumed that the Lexicon Varispeech I was 

correctly callibrated by the manufacturer since no means were 

known to verify the speed calibration. The resulting signal was 

preamplified with a Marantz PM 750 DC, an electronic amplifier 

with built-in equalizer and filter capabilities. The output 

device used for tape dubbing and splicing was a Sony TC-270 

reel-to-reel tape recorder. This is a high-fidelity tape 

player-recorder with built-in amplifier and speakers. The Sony 

tape player-recorder was used for actual playing of the normal 

and time-compressed tapes during experimental treatments. 

Procedure 

Subjects were randomly (by lot) assigned to four groups. 

Since it was important that group assignment be conducted in a 

truly random procedure, no attempt was made to stratify group 

membership according to sex or classification (scholastic 
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level). To insure that the resultant random distribution did 

not allow dramatic inequalities in sex and scholastic 

composition in the groups, two separate chi square tests of 

independence were conducted. A non-significant chi square of 

.6674 (d.f.= 3, significance level > .88) indicated that sex and 

group membership were independent and well within the tolerance 

levels for normally distributed data. A non-significant chi 

square of 8.2548 (d.f. = 9, significance level = .5087) 

indicated that classification and group membership were 

independent and well within the tolerance levels for normally 

distributed data. 

One important consideration is the impact of motivation on 

listening performance. Although Gade and Gertman (8) found that 

motivation through epistemic curiosity had no impact on the 

comprehension of time-compressed speech, level of motivation has 

been regarded as an important predictor of listening 

effectiveness (9). One relevant experimental study by Beatty, 

Behnke and Froelich found that the presence of achievement 

incentives facilitated the comprehension of a recorded lecture 

at moderate (though not high) levels of time-compression (1). 

The exact nature of the relationship between motivation and 

comprehension under conditions of time-compression is not clear. 

Neither is it possible to predict whether the presence of 

motivation will significantly alter short-term or interpretative 

listening effectiveness under conditions of time—compression. 



30 

To control the effect of listener motivation, instructions 

designed to create high levels of subject motivation were 

attached to the listening test as a cover page. Subjects were 

told that they would receive credit which would benefit their 

course grade if they scored highly on the Kentucky Comprehensive 

Listening Test. A copy of these instructions is included in 

Appendix A. 

Group one functioned as the control group and responded to 

the test at normal presentation rates. Group two completed the 

Kentucky Comprehensive Listening Test under a condition of 30 

percent time-compression. Group three completed the Kentucky 

Comprehensive Listening Test under a condition of 45 percent 

time-compression. Group four completed the Kentucky 

Comprehensive Listening Test under a condition of 60 percent 

time-compression. These listening rates represent a speed range 

commonly used in time-compressed speech research, thereby 

allowing comparison between the results of the present study and 

prior research. In addition, 30 percent represents a relatively 

low degree, 45 percent a moderate degree, and 60 percent a high 

degree of time-compression. Degree of time-compression as 

determined by treatment group membership constitutes the 

independent variable under investigation in this study. 

Analysis 

Kentucky Comprehensive Listening Test subscales I, III, and 

IV were scored for all subjects and transferred to a disc file 
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for automatic data processing. Analysis of variance with simple 

means tests is the preferred method for analysis of the 

post-test only experimental design (2, p. 671) which 

appropriately describes this study. A series of one-way 

analyses of variance were utilized to determine if the 

distribution of scores between experimental groups constituted a 

statistically significant amount of variation. Statistical 

power for this test, anticipating a moderate effect size (with 

cell n=30, k=4, and a maximum alpha tolerance of .05) is 61 (6, 

p. 308). Where main effects were indicated, Scheffe tests were 

used to determine which group means were significantly different 

from the control group, or from each other. Since the subscales 

o f t h e Kentucky Comprehensive Listening Test employ a rather 

linitsd number of items, the presence of alpha error seemed a 

more critical concern than the presence of beta error. 

Accordingly, the choice of the Scheffe test appeared to be 

appropriate since it is the most conservative of the simple 

means tests available (7, pp. 308-309). 
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CHAPTER IV 

RESULTS 

rij : Comprehensive listening effectiveness will 

decrease significantly as speech is subjected to increased 

amounts of time-compression. 

Results of a one-way analysis of variance, fixed-effects 

model, inaicate significant variation between the experimental 

groups (I—ratio = 16.35, p = .0001). Table II displays the 

results of the analysis of variance. 

TABLE II 

COMPREHENSIVE LISTENING SCORES BY GROUP MEMBERSHIP 
ONE-WAY ANALYSIS OF VARIANCE 

Source of 
Variation 

Sum of 
Squares 

Mean Squares Degrees of 
Freedom 

Between 17 2.93 

Within 409.07 

Total 532.00 

57.64 

3.53 

3 

116 

119 

F-Ratio 16.35 

Significance .0001 

The significant difference in scores between groups 

(indicated by analysis of variance) took the form of a clear 

downward trend corresponding to increases in time-compression, 
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thereby providing support for hypothesis one. The means ranged 

from a high of 8.43 in the control group to a low of 5.17 in the 

group listening at 60 percent time-compression. The mean score 

for group two (30 percent compression) was 7.57 and the mean 

score for group three (45 percent compression) was 6.83. The 

scores ranged from five to twelve in group one, from four to 

eleven in group two, from three to nine in group three, and from 

one to eight in group four. The potential range was from one to 

fourteen. 

In order to better understand the strength of the 

relationship between group membership and comprehensive 

o 

listening test score (subscale IV), an omega square (w ) was 

computed (2, p. 241). The result (.277) indicates that 

approximately 28 percent of the observed variance in 

comprehensive listening test scores may be accounted for by the 

experimental treatment. To further support this estimate, the 

sum of squares between (172.93) was divided by the sum of 
o 

squares total (582.00) in order to form an eta (1, p. 248). 

The result was a variance-accounted-for estimate of .297, only 

2 

slightly higher than the omega 

Comprehension at 45 percent compression will be 

significantly lower than at normal presentation rates. 

IÎ : Comprehension at 60 percent compression will be 

significantly lower than at normal presentation rates. 

Testing of hypotheses two and three required the 

computation of simple means tests. Table III displays the 
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results of these tests. The small letters (a, b, and c) 

indicate set membership. For example, since groups two ancl 

three are both coded with letter "b," they belong to the same 

set and are not significantly different from one another. 

TABLE III 

SUBSCALE IV: MEANS AND STANDARD DEVIATIONS 

Group N Mean StandardDeviation 

0% a 30 8.43 1.92 
30% ab 30 7.57 2.05 
45% b 30 6.83 1.51 
60% c 30 5.17 1.98 

Simple means were tested using the Scheffe procedure with 

alpha set at .05. Hypthesis two is supported by a signficant 

difference between the means of groups one (control group) and 

group three (45 percent compression). The exact probability 

level of the difference is .015. Hypothesis two is supported by 

a significant difference between the means of groups one and 

four (60 percent compression). The exact probability level of 

the difference is beyond .001. 

Test difficulty was computed for each of the four groups by 

dividing the mean of correct responses by the number of items on 

the test subscale. The resulting difficulty index was .602 for 

the control group, .541 for group two, .488 for group three and 

.369 for group four. 
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RCq: Will speech compressed by 30 percent, 45 percent, 

and o 0 percent result in reduced short-term listening 

effectiveness? 

One-way analysis of variance, fixed-effects model, 

indicates significant variation between the experimental groups 

(F-ratio = 5.97, p = .0011). Table IV displays the results of 

the analysis of variance. 

TABLE IV 

SHORT-TERM LISTENING SCORES BY GROUP MEMBERSHIP 
ONE-WAY ANALYSIS OF VARIANCE 

Source of 
Variation 

Sum of 
Squares 

Mean Squares Degrees of 
Freedom 

Between 

Wi thin 

Total 

67.42 

436.37 

503.790 

22.47 

3.76 

3 

116 

119 

F-Ratio 5.97 

Significance .0011 

Comparison of mean scores for the four groups indicates 

only a slight diiference between the means for groups one 

(8.30), two (8.27), and three (8.10), but a substantially lower 

mean for group four (6.50). The scores ranged from five to 

eleven for group one, from four to eleven for group two, from 

five to eleven for group three, and from four to eleven for 

group four. The potential range was from one to twelve. An 

2 
Omega of .111 indicates that only a relatively small amount 
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of the total variance-accounted-for may be attributed to group 

membership. Eta^ was determined to be .134. 

A more complete understanding of the analysis of variance 

results requires simple means tests. Table V indicates the 

results of Scheffe tests with alpha set at .05. 

TABLE V 

SUBSCALE I: MEANS AND STANDARD DEVIATIONS 

Group N M e a n Standard Deviation 

0% a 30 8.30 1.76 
30% a 30 8.27 2.12 
45% a 30 8.10 1.69 
60% b 30 6.50 2.15 

I leans of groups one, two, and three were not significantly 

different from one another. However, the mean for group four 

was significantly lower than group one (p = .007), group two (p 

= .008), and group three (p = .02). Subscale one difficulty for 

each of the three groups was .692 for the control group, .689 

for group two, .675 for group three, and .542 for group four. 

RQ 2: Will speech compressed by 30 percent, 45 percent, 

and 60 percent result in reduced interpretative listening 

effectiveness? 

One-way analysis of variance, fixed-effects model, 

indicates a significant F-ratio of 5.70 (p = .0015). Results of 

the analysis of variance are displayed in Table VI. As was the 

case with subscale one, short-term listening, the means of the 
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first three groups are relatively similar. The mean score for 

group one is 5.80, the mean score for group two is 5.47, and the 

mean score for group three is 5.50. However, the mean score for 

group four (60 percent compression) is notably lower at 4.03. 

The scores ranged from three to ten for group one, from two to 

nine for group two, from two to nine for group three, and from 

one to seven for group four. Ihe potential range was from one 

to ten. 

TABLE VI 

INTERPRETATIVE LISTENING SCORES BY GROUP MEMBERSHIP 
ONE-WAY ANALYSIS OF VARIANCE 

Source of 
Variation 

Sum of 
Squares 

Mean Squares Degrees of 
Freedom 

Between 56.47 

Within 382.73 

Total 439.20 

18.82 

3.30 

3 

116 

119 

F-Eatio 5.70 

Significance .0015 

The degree of relationship between interpretative listening 

and group membership was assessed with omega . The result, 

.105, indicates that only a relatively small of amount of the 

observed variance may be accounted for by group membership, 

uta was slightly higher at .129. 

A direct comparison of group means was conducted by 

multiple comparison procedure. The results of Scheffe tests, 
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with alpha set at .05, are detailed in Table VII. 

TABLE VII 

SUBSCALE III: MEANS AND STANDARD DEVIATIONS 

Group N Mean Standard Deviation 

0% a 
30% a 
45% a 
60% b 

30 
30 
30 
30 

5.80 
5.47 
5.50 
4.03 

1.79 
1.81 
1.94 
1.71 

Means for groups one, two, and three were not significantly 

different from one another. However, the mean of group four was 

significantly lower than the means of group one (p = .004), 

group two (p = .028) and group three (p = .024). The difficulty 

index on subscale three was .580 for group one, .547 for group 

two, . 5 :> 0 ior group three, and .403 for group four. 
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CHAPTER V 

SUMMARY OF FINDINGS AND CONCLUSIONS 

The findings in this study are: 

1. A significant amount of the observed variance in 

comprehensive listening scores may be accounted for by the 

presence of time-compressed speech. 

2. Comprehensive listening scores obtained at 45 percent 

compression are significantly lower than comprehensive listening 

scores obtained at normal presentation rates. 

3. Comprehensive listening scores obtained at 60 percent 

compression are signiricantly lower than comprehensive listening 

scores obtained at normal presentation rates. 

4. A significant amount of the observed variance in 

short-term listening scores may be accounted for by the presence 

of time-compressed speech. 

5. Short-term listening scores obtained at 60 percent 

compression are significantly lower than short-term listening 

scores obtained at normal presentation rates. 

6. A significant amount of the observed variance in 

interpretative listening scores may be accounted for by the 

presence of time-compressed speech. 

7. Interpretative listening scores obtained at 60 percent 

compression are significantly lower than interpretative 

listening scores obtained at normal presentation rates. 

41 



42 

Ine findings in this study support the general notion that 

time-compressed speech has a greater impact on comprehensive 

listening effectiveness than on either short — term or 

interpretative listening ability. First, the findings support 

hypothesis one: comprehensive listening effectiveness will 

decrease significantly as speech is subjected to increased 

amounts of time-compression. This study found that as much as 

29 percent of the observed variance in comprehensive listening 

scores was attributable to the time-compressed speech variable. 

A number of studies have indicated that time — compressed speech 

does not significantly affect comprehensive listening ability 

until a relatively high level of compression is reached. 

however, data from this study support a more linear and constant 

decline in comprehensive listening effectiveness as compression 

is increased. This supports the findings of Jester and Travers 

(6), Carver (2) and the linear decline in confidence ratings 

found by Beatty, Behnke and Froelich (1). 

Findings also supported hypotheses two and three. A 

significant decrease in comprehensive listening scores was 

indicated between the control group and the 45 percent 

compression group. Likewise, there was a significant decrease 

in comprehension between the control group and the 60 percent 

compression group. 

Interpretation of the findings for research questions one 

and two is more problematic. Although a significant F-ratio was 
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obtained for both short-term listening and interpretative 

listening scores, the magnitude of the effect was much smaller 

than was observed for comprehensive listening, accounting for 

only 10 to 13 percent of the total variance in scores. 

Moreover, multiple comparison tests indicated that the only 

experimental group to obtain a score significantly lower than 

the control group was group tour, listening at 60 percent 

time-compression. This was the case for both subscale 1, 

snort-term listening, and subscale 3, interpretative listening. 

Difficulty 
Index .80 

.75 

.70 STL 

.80 

.75 

.70 
.65 CL ^55 
.60 IL .60 
•55 STL .55 
.50 .50 
•45 .45 
•40 -- IL . 40 
• 3 5 ^ CL .35 

0% 30% 45% 60% 
Amount of Time-compression (Groups 1-4) 

STL = Short-term Listening 
CL = Comprehensive Listening 
IL = Interpretative Listening 

Figure 1 — A comparison of test (subscale) difficulty and 
degree of time-compression as determined by group membership. 

Figure 1 graphically illustrates the performance 

disparities between the three types of listening investigated in 

this study. As degree of time-compression increases, a fairly 

linear decrease occurs in comprehensive listening scores. This 
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is not the case, however, with short-terra and interpretative 

listening scores, which appear to remain relatively stable until 

a high degree (60 percent) of time-compression is introduced. 

Explanations and Implications 

Findings in the present study indicate that a linear 

relationship exists between comprehensive listening and degree 

of time-compression. However, a great deal of research in 

time-compressed speech conducted during the 1950's and 1960's 

indicated no appreciable loss in listening comprehension 

resulting f r o m listening to material at fairly high degrees of 

compression (5). This claim is still being made in a recent 

(19o5) and highly regarded listening textbook (10, p. 178). A 

number of explanations for this discrepancy are possible. 

first, the findings of the present study may be flawed or 

contaminated m some way. Second, studies which have indicated 

that time-compressed speech causes little loss in listening 

comprehension, or which have indicated a threshold effect (no 

significant loss of comprehension until some high level of 

compression is reached), may have used insensitive measurement 

instruments. Third, there may be such a lack of standardized 

approaches to the study of time-compressed speech that results 

are not easily replicable. 

I he first explanation, that there is a flaw or bias in the 

present study, is unlikely. The use of a true random sample and 
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identical administrations of the Kentucky Comprehensive 

Listening Test should have standardized group performance 

ability. The choice of statistical tools should have prevented 

alpha error. The analysis of variance is a robust test; valid 

even when assumptions underlying its use are not perfectly met 

(4, p. 246). The Scheffe test is the most conservative of the 

simple means tests available. It is much more prone to admit 

beta error than alpha error. Finally, other studies have found 

evidence for hypothesizing a linear relationship between 

comprehensive listening and degree of time-compression (1, 2, 

6) . 

Carver claims that the exclusive use of multiple-choice 

tests inappropriately distorts a functional linear relationship 

by "flattening" it out at the top (2). This could result from 

adding a number of relatively difficult items to the test to 

insure that it adequately discriminates between subjects who 

score highly. Carver's analysis may explain why Beatty, Behnke 

and Froelich found a strong negative correlation between 

time-compression and confidence scores (1). It does not explain 

why the present study found a relatively linear relationship 

when using a multiple-choice testing procedure. The Kentucky 

Comprehensive Listening Test may be a more sensitive instrument 

for the measurement of comprehensive listening than instruments 

used in earlier research projects. 



46 

The third explanation for the discrepancy between the 

research suggesting a linear comprehension/compression 

relationship and those studies advocating a threshold effect may 

be a lack of standardization. A large number of scholars has 

chosen to develop their own comprehension tests rather than use 

standardized instruments. Even when standard instruments are 

used, they may lack validity as measures of listening 

comprehension (7). For example, one practice is to use a 

reading instrument as a dependent variable (8). This may not be 

a valid practice, however, due to the possibility of differences 

between reading and listening processes (3). Studies in 

time-compressed speech have not generally included estimates of 

statistical power. Readers of these studies are left in a 

quandry, never precisely certain whether real differences exist 

betv/een scores or whether there are random deviations in the 

samples. Finally, Foulke has described the problems and lack of 

standardization associated with measurement of time-compression 

and differences in terminology used to describe time-compression 

(5) 

The unique contribution of this study is the investigation 

of the impact which time-compressed speech has on short-term and 

interpretative listening abilities. As discussed earlier, 

short-term and interpretative listening skills do not appear to 

decline until high levels of time-compression (60 percent) are 

employed. This is not the case with comprehensive listening. 
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What may be emerging from the analysis is a basic 

difference between human information processing which relies on 

short-term memory and human information processing which relies 

on long-term memory. The comprehensive listening subscale of 

t h e Kentucky Comprehensive Listening Test (a twelve-minute 

lecture) appears to be the only portion of the test which 

involves the use of long-term memory, The transfer of materials 

to long-term memory may require deeper and more extensive 

processing of information than the transfer of materials to 

short term memory. As a result, the subject may have to begin 

thinking about the next idea s/he is listening to without having 

adequate time to properly encode, store, or rehearse previous 

ideas. 

Reliance upon long-term memory for the comprehensive 

listening portion of the Kentucky Comprehensive Listening Test 

contrasts greatly with the short-term and interpretative 

portions of the test. Items utilized in the short-term 

listening portion of the test are recalled and made use of so 

quickly that long-term memory may not be needed at all. 

Therefore, a failure to encode the items in long-term memory may 

not affect performance on this subtest In the case of 

interpretative listening, attributions of speaker intent may be 

made quite accurately and automatically without needing to 

remember or recall exactly what was said (9). 

An alternate explanation of the findings in this study is 

that some portions of the Kentucky Comprehensive Listening Test 
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are extremely sensitive while other portions are not. As the 

test continues to be used in research and teaching, its 

strengths and weaknesses may become more visible. 

Recommendations for Future Research 

1. I* in dings in the present study indicate the importance of 

investigating the mental processes which occur as humans listen. 

Future studies should attempt to determine whether differing 

demands placed upon listeners results in altered listening 

performance. 

2. The present study should be extended to include other 

mental skills relative to listening effectiveness. For example, 

what is the effect of time-compressed speech on critical 

listening, inference-generation or listening for affect? 

3. The present study should be replicated using a 

free-response technique, rather than multiple-choice questions. 

4. An attempt should be made to replicate the present 

study using a research design based upon a correlational 

approach. For example, subject one may listen to a test at 30 

percent compression. Subject two may listen to the same test at 

32 percent compression. Subject three may listen to the same 

test at 34 percent compression. In other words, a more fully 

developed range of compression rates would be utilized, to be 

entered into a regression equation with test scores. 
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5. The impact of listener anxiety should be studied to 

determine if it may inhibit performance when listening to 

time-compressed speech. 

6. future studies may investigate the importance of 

motivation by systematically varying it, or by assessing it, 

rather than simply controlling it. 

Educational Implications 

1. Time-compressed speech may be more valuable in 

educational settings wnich require the use of short-term, rather 

than long-term memory. For example, lectures which present 

lists, dates, numbers, or terms which are to be immediately 

transcribed and then forgotten would benefit more from 

time-compressed speech than would lectures which must be 

understood and committed to memory. 

2. educational settings which require students to listen to 

interpersonal dialogues may benefit greatly from the use of 

time-compressed speech. These dialogues may be speeded up with 

little impairment of interpretative listening skills. 

3. Time-compressed speech may be more valuable for review 

or confirmation of previously acquired knowledge than for the 

acquisition of new knowledge. 
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APPENDIX A 

TEST COVER SHEET WITH INSTRUCTIONS FOR SUBJECTS 

KENTUCKY COMPREHENSIVE LISTENING TEST 

You are about to take a test that measures your ability to listen 

to various kinds of information. Some of the stimulus materials 

may have been "speeded up," so it is very important that you 

listen carefully and try your best to do well. 

If you obtain an above average score (based upon a population 

norm) you will receive 5 points of credit toward the daily 

assignment component of your course grade. This is the same 

amount of credit you would receive for 5 correct answers on a 

major exam, so it is very important that you try hard to perform 

well on the test. 

You may use either pencil or pen. Answer all questions to the 

best of your ability. Do not turn any pages UNTIL YOU ARE 

INSTRUCTED TO DO SO. Finally, please fill in the information 

requested below. 

CHECK THE APPROPRIATE BOX 

1. Male Female 

2. Freshman Sophomore Junior Senior 

3. Had you ever been exposed to compressed speech before taking this 

course? Yes No 

4. Do you have any type of hearing impairment? 

Yes No 
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APPENDIX B 

RAW DATA 

SUBJECT GROUP SHORT-TERM INTERPRETATIVE COMPREHENSIVE 

1 1 5 5 8 

2 1 10 3 8 

3 1 7 7 8 

4 1 10 4 7 

5 1 11 7 8 

6 1 10 5 9 

7 1 6 7 5 

8 1 7 7 8 

9 1 8 4 8 

10 1 11 10 8 

11 1 9 4 8 

12 1 9 7 10 

13 1 6 7 9 

14 1 9 7 10 

15 1 9 3 9 

16 1 6 5 6 

17 1 8 8 6 

18 1 10 5 10 

19 1 6 6 5 

20 1 8 4 10 

21 1 11 5 8 
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SUBJECT GROUP SHORT-TERM INTERPRETATIVE COMPREH 

22 1 7 7 10 

23 1 7 3 7 

24 1 7 6 11 

25 1 8 4 10 

26 1 7 5 6 

27 1 9 8 12 

28 1 11 9 6 

29 1 10 6 12 

30 1 7 6 11 

31 2 8 5 9 

32 2 8 6 8 

33 2 8 5 10 

34 2 5 4 9 

35 2 9 8 9 

36 2 9 6 7 

37 2 9 3 7 

38 2 9 8 9 

39 2 10 7 10 

40 2 10 7 8 

41 2 10 6 8 

42 2 4 6 4 

43 2 4 3 6 

44 2 10 2 5 
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SUBJECT GROUP SHORT-TERM INTERPRETATIVE COMPREB 

45 2 8 3 7 

46 2 10 5 6 

47 2 8 6 6 

48 2 11 4 10 

49 2 6 7 4 

50 2 10 7 10 

51 2 8 3 4 

52 2 9 5 8 

53 2 6 7 5 

54 2 11 6 11 

55 2 11 6 10 

56 2 7 2 8 

57 2 8 7 7 

58 2 7 5 10 

59 2 4 6 6 

60 2 11 9 6 

61 3 5 7 6 

62 3 8 6 8 

63 3 8 4 8 

64 3 9 2 5 

65 3 7 6 6 

66 3 9 6 5 

67 3 6 4 6 
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SUBJECT GROUP SHORT-TERM INTERPRETATIVE COMPREH 

68 3 12 4 7 

69 3 6 4 3 

70 3 7 5 6 

71 3 7 5 9 

72 3 6 4 8 

73 3 9 4 6 

74 3 7 4 7 

75 3 8 5 6 

76 3 8 6 7 

77 3 8 8 9 

78 3 6 2 6 

79 3 8 8 9 

80 3 9 2 6 

81 3 8 6 9 

82 3 7 7 7 

83 3 10 4 9 

84 3 9 5 8 

85 3 6 8 8 

86 3 10 9 5 

87 3 9 7 7 

88 3 11 8 6 

89 3 9 7 8 

90 3 11 8 5 
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SUBJECT GROUP SHORT-TERM INTERPRETATIVE COMPREHI 

91 4 6 5 4 

92 4 5 6 4 

93 4 6 1 1 

94 4 5 6 7 

95 4 4 3 1 

96 4 5 4 5 

97 4 4 5 7 

98 4 7 6 5 

99 4 4 2 4 

100 4 9 3 8 

101 4 8 6 7 

102 4 6 2 8 

103 4 6 7 8 

104 4 9 3 5 

105 4 4 4 4 

106 4 5 4 6 

107 4 7 6 4 

108 4 8 5 2 

109 4 6 3 4 

110 4 7 2 6 

111 4 4 3 4 

112 4 8 3 6 

113 4 10 5 5 
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SUBJECT GROUP SHORT-TERM INTERPRETATIVE COMPREHENSIVE 

114 4 9 5 5 

115 4 6 5 6 

116 4 4 3 8 

117 4 7 1 4 

118 4 11 2 8 

119 4 4 4 6 

120 4 11 7 3 
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