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ABSTRACT

A STUDY OF THE EFFECT OF REDUNDANCY

ON COMPREHENSIBILITY

By

Alice S. Horning

In recent psycholinguistic research on reading, the concept of

redundancy has been discussed in some detail. The research of

Frank Smith and Kenneth Goodman establishes the importance of redun-

dancy in the reading process. This study has focused on two aspects

of the concept of redundancy: first, the development of a practical,

operational definition of certain types of redundancy, and second,

the investigation of the effect of artificially increased redundancy

on the comprehensibility of texts in English for native speakers of

English.

Redundancy was defined operationally on two linguistic dimen-

sions, syntactic and semantic. Syntactic redundancy affects the

structural predictability of texts, and can be increased by revising

sentences into the more predictable noun phrase—verb phrase order

and by, in general, replacing in the surface structure content which

is often omitted by Optional transformations. Semantic redundancy

involves the repetition of key ideas through several types of clari-

fying or defining words or phrases.

One major hypothesis and two corollary hypotheses were inves-

tigated. The major hypothesis is that increasing syntactic and

semantic redundancy increases the comprehensibility of text. The

two corollaries are, first, that increased redundancy increases
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reader interest in a text, and second, that increased redundancy

improves the reader's evaluations of writing quality in a text.

Three texts of approximately three hundred words on three

different topics were rewritten in four versions: an original

version, a version with syntactic redundancy alone increased, a

version with semantic redundancy alone increased, and a version with

both syntactic and semantic redundancy increased. All passages were

controlled for total length, sentence length, and vocabulary level.

Each passage was prepared as a Cloze test in which fifty nouns and

main verbs were deleted. The subjects were 240 freshmen at Wayne

State University enrolled in Freshman Composition during the winter

term, 1977. All subjects were native speakers of English.

The Cloze test scores were analyzed using the analysis of

variance and the results of the interest and writing quality ratings

were analyzed using regression. An effort was made to correlate

background data (age, sex, major, and so on) on subjects to Cloze

scores, using regression and the correlation ratio.

The major finding of the study is that increased redundancy

seems to increase comprehensibility in a limited and qualified sense.

Increased redundancy of both types significantly improved comprehen-

sibility on two of the three passages studied and made no significant

difference in the third case. Neither of the corollary hypotheses

was confirmed by the data collected. An effort was made to explain

the lack of significant difference in the third passage, but no

statistically defensible explanation could be derived. The raw data

seem to suggest that the redundancy created by the reader's prior

knowledge of the topic and interest in it controls the effect
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linguistic redundancy has on a text. These factors require further

study. The operational definition of certain types of redundancy

set up for this investigation could serve as a model for defining

other types of redundancy and provide a basis for further research.



DEDICATION

The achievement that this volume represents can be attributed

to the efforts of four people: to Julia Falk and Howard Helsinger

for requiring me to seek the limits of my abilities, and to Paul

Munsell and George Bland for always believing I would be successful

in my search.

ii



ACKNOWLEDGMENTS

No dissertation is ever completed without the advice and

support of a number of people. In this case, the aid of the following

people is especially acknowledged: to Dr. William Landrum and

Ms. Becky Wiggins of the Wayne State University Computer Center, for

their help with the computer; to Ms. Barbara Reetz for her assistance

in scoring the data; to my colleagues in the English Department at

Wayne State University, for their assistance in collecting the data

and their general support of and interest in my work; to Mr. William

Horning of Hastings, Michigan, for teaching me essential mathematics

and statistics; to Ms. Margaret Maday for typing the manuscript; and

to the following individuals for support above and beyond the call of

duty or friendship: Jeffry Aronsson, Charles Baxter, Michael Bell,

Barbara Reetz, and Roy Weitzel.

Finally, acknowledgment is made to my husband, Arthur Horning,

for his continued willingness to sacrifice his own happiness to my

degree, and for his perfect confidence in me at all times.

iii



TABLE OF CONTENTS

LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . v

CHAPTER 1. STATEMENT OF PROBLEM, REVIEW OF LITERATURE . . . . . 1

CHAPTER 2. METHODOLOGY . . . . . . . . . . . . . . . . . . . . 31

CHAPTER 3. THE RESULTS . . . . . . . . . . . . . . . . . . . . 47

CHAPTER 4. DISCUSSION, SUMMARY AND CONCLUSIONS . . . . . . . . 71

APPENDIX 1. RESULTS OF THE PILOT STUDIES . . . . . . . . . . . 89

APPENDIX 2. DIRECTIONS TO TEST ADMINISTRATORS . . . . . . . . . 91

APPENDIX 3. MATERIALS . . . . . . . . . . . . . . . . . . . . . 92

BIBLIOGRAPHY . . . . . . . . . . . . . . . . . . . . . . . . . . 116

iv



Table

10.

ll.

12.

l3.

14.

LIST OF TABLES

Data Scoring System for the Main Study .

Pearson Correlation of Reliability . .

Cloze Test Means, Standard Deviation and

Analysis of Variance . . . . . . . .

Results of Regression Analysis on

Selected Variables-100 Series . . . . .

Results of Regression Analysis on

Selected Variables-200 Series . . . . .

Results of Regression Analysis on

Selected Variables-300 Series . . . .

Correlation Ratio of Cloze to Ranking .

Correlation Ratio of Cloze to Selected Variables .

Cloze Means Combined as Treated by

Analysis of Variance . . . . . . . . .

Tabulation of Rankings for the Topic

of Each Passage . . . . . . . . . . .

Tabulation of Post-Reading Interest

Question Results . . . . . . . . . . . .

Tabulation of Leisure Time Activity

Preferences by Category . . . . . . . .

Results of the First Pilot . . . . . . .

Results of the Second Pilot . . . . . .

Page

44

49

52

57

58

59

63

67

73

78

79

81

89

9O



CHAPTER 1

STATEMENT OF PROBLEM, REVIEW OF LITERATURE

1. Introduction

At its inception, the goal of this project was to try to

provide suitable beginning reading materials for adult students of

English as a second language (ESL). It was thought that increasing

the redundancy of sophisticated materials might make them more

accessible to ESL readers. Two underlying problems became clear:

the fact that an operational definition of redundancy was not avail-

able and the fact that little was known about the effect of redundancy

on English text for English speakers. In response to these problems,

the study had two major goals: first, to develop the Operational

definition of redundancy that was lacking, and second, to investigate

with several hypotheses the impact of redundancy on the comprehensi-

bility, interest and stylistic quality of a text in English for adult

native speakers of English.

The subjects in the main study were 240 members of the freshman

class enrolled in Freshman Composition at Wayne State University in

the winter term, 1977. Three passages of text on three different

t0pics were prepared in four versions each: an original version, a

version with syntactic redundancy increased, a version with semantic

redundancy increased and a version with both syntactic and semantic

redundancy increased. Redundancy was operationally defined as having



a syntactic and semantic component. Syntactic redundancy was defined

as the structural predictability of sentences in the text, and

specific guidelines were developed to increase this type of redundancy.

Semantic redundancy was defined as the repetition of information in

a passage by the addition of clarifying phrases of several types.

The types of clarifying phrases which could be used to increase

semantic redundancy were defined.

Each subject in the study received one of the twelve passages

at random. The passages were controlled for length, readability

level, and number of items deleted. The exact items deleted in each

version were virtually the same. Each passage was prepared as a Cloze

test using a one-in-six deletion formula and choosing for deletion

nouns and main verbs. The subjects had twenty minutes to read the

passage and fill in as many blanks as they could. Subjects were also

asked outside of the timed session to provide information about them-

selves (age, sex, major, etc.) and to answer, after the reading, two

rating questions on their interest in, and evaluation of, the writing

quality of the passage they read.

The data thus generated were analyzed using three statistical

procedures: analysis of variance on the Cloze scores and regression

and the correlation ratio on the background information on subjects

with respect to their Cloze scores. The results of the analysis show

that the operational definition of redundancy used in the study is a

viable definition and that redundancy, as defined, seems to improve

the comprehensibility of English text for native speakers of English.

That is, the major hypothesis of the study, that increasing redundancy

increases comprehensibility, is confirmed by the data, albeit in a



limited and qualified sense. The corollary hypotheses that increasing

redundancy increases interest and subjective evaluation of the writing

quality of the text are not confirmed by the data.

The study relies heavily on previous work done in reading and

information theory. Although only a small number of scholars have

written extensively about the role of redundancy in reading, their

descriptions of redundancy provide essential background. The work of

these scholars is reviewed in detail in chapter one, pursuant to a

more complete statement of the problem under study here. Chapter two

describes the methodology used in the formal study, together with

background on the development of the procedures used through pilot

studies. The third chapter provides the results of the formal study,

and chapter four is an analysis and discussion of the results and the

conclusions to be drawn from them.

2. Statement of Problem

In the recent psycholinguistic research on the reading process

to be reviewed in the next several pages, the concept of redundancy

appears again and again. One of the important practical questions to

be raised about this concept is, can redundancy be used to improve

reading as the process of getting meaning from print?

A prior and more fundamental question appears to underlie

these questions and others: what precisely is meant by the term

"redundancy" as it is being used here? The fundamental nature of

redundancy is quite perplexing. The extant definitions are inter-

esting and useful as descriptions, but are difficult to apply in the

present practical context. Even if a workable, practical definition



can be developed, little work has been done to investigate the use of

redundancy to facilitate reading. Moreover, because of what is

already known about redundancy, the research also concerns itself with

what the reader brings to the text, and with the readers' responses

to the text in terms of their interest in it and their judgment of

its quality. These reactions are crucial to the central question of

increasing comprehensibility.

Thus, in addition to formulating a practical definition of

redundancy, the research also deals with the question of the effect

of increased redundancy on comprehensibility of English texts for

adult native speakers of English. Two fundamental definitions will

be constructed to serve as a base for the major hypothesis of this

study: first, a definition of redundancy in practical, operational

' alsoterms, and second, a definition of the term "comprehensibility,'

in practical, operational terms. The research reported here investi-

gates the following three hypotheses: increased redundancy yields

increased comprehensibility; increased redundancy yields increased

interest in a text; and increased redundancy improves the subjective

evaluation of the quality of writing in a text.

3. Review of the Literature: Definitions of Redundancy

Extent definitions of redundancy come from two major fields:

psycholinguistics and information theory, and from a limited number

of researchers. The most extensive discussions of redundancy as it

relates to language in general and to reading in particular are

provided by Frank Smith, Kenneth Goodman, Colin Cherry and Wendell

Garner. The work of these researchers along with one or two others



is reviewed here and an operational definition of redundancy is

presented.

Redundancy is a key factor in the psycholinguistic theories of

reading developed by Frank Smith, Kenneth Goodman, and others. One

reason that Frank Smith's work is relevant to the research at hand

is that his theory of reading relies heavily on the concept of

redundancy. A skilled or fluent reader is defined by Smith as

l
. . . one who makes maximum use of redundancy . . . " to get

u

meaning from print. Having provided this definition, Smith goes on

to devote much of his discussion in Understanding Reading to defining

and detailing the nature of redundancy. In addition to a definition

and explanation of redundancy, Smith provides an explanation of what

a fluent reader seems to do with the redundancy of language, and he

makes an interesting remark about the unconscious nature of a reader's

use of redundancy.

Smith's definition of redundancy is briefly but clearly stated

early in Understanding Reading. "Redundancy exists," he says,

"whenever information is duplicated by more than one source."2 This

is a very straightforward, but also a very general statement. The

implications of the definition in everyday life are quite obvious-~any

form of repetition is a simple kind of redundancy. In reading,

however, the nature of redundancy is somewhat more complex, since

there are, according to Smith, at least four alternate sources of

information, and these sources can lead to redundancy in printed

material.3 These four sources of redundancy are: visual information,

or actual text displayed on the page; orthographic information, or

what the reader knows about letter sequences or spelling; syntactic



information, or the information which can be obtained through

sentence structure; and semantic information, or that which can be

obtained from context. "To some extent," Smith notes, these sources

"provide overlapping information"4 and are, therefore, redundant.

A fluent reader uses redundancy to get meaning from print.

Indeed, according to Smith, people cannot be fluent readers unless

they can use redundancy to get meaning:

It can be shown that fluent readers make use of

all the different aspects of redundancy because

they require less visual information to identify

letters in words than letters in isolation, and

less visual information to identify words in

meaningful sequences than in unrelated sequences

of words. It can also be shown that fluent

readers are capable of immediate word and meaning

identification. Immediate word and meaning

identification are not possible unless the reader

is able to make use of orthographic, syntactic

and semantic redundancy.5

But, this use of redundancy by the reader is unconscious:

. . it is not suggested that a reader is aware

of his knowledge of sequential redundancy, any

more than he is aware of the decisiondmaking

process that is involved in reading or any other

form of perception. But . . . the fluent reader

must indeed be regarded as possessing such a

knowledge . . .6

Thus, readers are apparently unaware of their knowledge and use of

redundancy in the process of getting meaning from print.

From Smith's work, it appears that redundancy is to some extent

language ability specific (i.e., tied to one's unconscious knowledge

of a language and ability to use it), that the reader's use of it is

unconscious, and that in reading, there are at least four sources

of it.



But there is more to the psycholinguistic view of redundancy

than this. Kenneth Goodman's theory of reading, like Smith's, rests

in large part on the assumption that the reader makes use of the

redundancy inherent in printed text. Although Goodman's view overlaps

that of Smith to a large extent, his remarks provide further insight

into the nature of redundancy.

Goodman provides a more detailed account than does Smith of

the sources of information in printed language and how the reader

brings them to bear on the process of getting meaning from print.

From this process, as Goodman views it, a definition of redundancy

and a full understanding of its impact on reading are clear. Goodman

also comments on the fact that a reader's ability to use redundancy

is largely based on unconscious language abilities.

In general, Goodman's view of reading is aptly summed up in the

title of one of his articles: reading is a "psycholinguistic guessing

game"7 where the guesses are based on the interaction of thought and

language. The proficient reader supplies a great deal, in Goodman's

view, and requires very little from the visual display on the page.

There are, again, four sources of information (cue systems) derived

from the interaction of thought and language. These are Goodman's

four cue systems:

There are really four kinds of cue systems that

operate in reading to cue meaning. These are

(l) cue systems within words, (2) cue systems

in the flow of language, (3) cue systems within

the reader, and (4) cue systems external to

language and the reader.

Goodman's first cue system incorporates Smith's first two

sources of information, and Goodman's last system is not included by



Smith. However, the substance of these two views is the same in

that both Smith and Goodman feel that it is these redundant qualities

of language which enable the proficient reader to get meaning from

print at high speed, and in that they agree that two of the major

sources of redundancy are syntax and semantics.

Goodman's definition of redundancy grows out of his analysis

of the four cue systems and it is somewhat more precise than Smith's.

Goodman also explains the impact of redundancy on reading:

Communications theorists use the word redundangy

in a special sense to describe a tendency of

languages to restrict the sequences in which

language symbols can occur, to provide several

cues to the same bit of information, and thus

to be less than 100 percent efficient in the

amount of information transmitted per unit of

language. . . . This inefficiency or redundancy

has two important effects on reading. First, it

provides the reader with the repetitious cues

we noted earlier. . . . Second, redundancy

provides a narrowing of elements in the language

that can fill certain slots.9

 

Again, use of inherent redundancy is essential to fluent or proficient

reading for Goodman's theory just as it is for Smith. Indeed,

Goodman is again in agreement with Smith that the use of redundancy

to get meaning from print, to predict, to play the psycholinguistic

guessing game, is unconscious:

At any point in time, of course, the reader has

available to him and brings to his reading the

sum total of his experience and his language

and thought development. This self-evident

fact needs to be stated because what appears to

be intuitive in any guessing is actually the

result of knowledge so well learned that Egg

process of its application requires little

conscious effort. Most lagguage use has reached

this automatic intuitive level. Most of us are

quite unable to describe the use we make of

grammar in encoding and decoding speech, yet

all language users demonstrate a high degree

 

 



of skill and mastery over the syntax of language

even in our humblest and most informal uses of

speech.10 [Emphasis mine.]

Goodman is saying here that readers are able to make use of redundancy

because of their unconscious knowledge of their language (i.e.

linguistic competence) and because of their conceptual and experien-

tial background. Because Smith and Goodman are in agreement on this

point, it is important to consider all that the reader brings to a

text when the effect of redundancy is examined.

The psycholinguists' definition of redundancy can be summarized

by the following points: redundancy exists whenever information is

duplicated by more than one source, and in the case of reading,

information is duplicated by at least four sources or cue systems.

Redundancy, or the ability to use it, is crucial to proficient

reading, but is, at the same time, a largely unconscious matter. It

appears that some aspects of redundancy-~sequential letter and word

constraints, in particular--are language specific. Finally, it

appears that the ability to use the redundancy of print is closely

related to linguistic competence.

This consensus among the psycholinguists is helpful insofar as

it provides us with a clear, albeit theoretical, description of the

key characteristics of redundancy. To investigate the concept of

redundancy further, it must be moved out of the realm of theory and

applied to the practical problems discussed above.

A second set of definitions of redundancy comes from informa-

tion theory. Colin Cherry provides two initial words of caution

concerning the definitions of redundancy from information theory.

First, he notes the quantitative treatment of redundancy in
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information theory:

In communication theory, redundancy is treated

mathematically, the syntax being described, not

necessarily as a linguist would commonly view

it, but as a set of conditional probabilities.11

Then, he points out the difficulty of making any generalizations

about redundancy:

The relationship between the whole structure of

a language (the morphemic, syntactic, grammatical

formalism) and the outside world associations (its

semantic functioning) is extremely complicated;

it is essentially empirical and above all, varies

between different languages. Again, redundancy is

built into the structural forms of different

languages in diverse ways.12

With these cautions in mind, when we set about to look at the defini—

tions given by Cherry, and other information theorists, we find a

substantial consensus. Cherry says:

Simple repetition of a signal is the most

elementary way of introducing redundaney . . .

Briefly, redundancy is a property of languages,

codes, and sign systems which arises from a

superfluity of rules and which facilitates

communication in spite of all the factors of

uncertainty acting against it.13

 

J. R. Pierce says:

English text, and most other information sources

are redundant in that the messages they produce

give many clues to the recipient. A few errors

caused by replacing one letter by another don't

destroy the message because we can infer it from

other letters which are transmitted correctly.14

and Wendell Garner gives perhaps the most complete and complex

definition of redundancy in his attempt to apply concepts from

information theory of psychology. In Uncertainty and Structure as

Psychological Concepts, Garner says:

Total redundancy is rather simply defined. It

is simply the difference between the total
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possible uncertainty of a set of variables and the

actual uncertainty. It is convenient, however,

. . . to distinguish between distributional

constraint and the constraint between variables,

and in the present context this latter form will

be called sequential constraint . . . .15

 

 

Frank Smith provides an explanation of Garner's distinction between

distributional and sequential constraint or redundancy, because Smith

also uses the distinction. On distributional redundancy, Smith says:

"Distributional redundancy is associated with the relative number of

tflmes each of the alternatives that constitute the uncertainty of a

particular situation can occur."16 In language, the alternatives can

be letters or words.17 0n sequential redundancy, Smith says: " . .

sequential [information is] our knowledge of the way words are

constructed . . . the sequential redundancy of English words is

enormous."18 Thus, distributional redundancy deals with how often a

particular letter or word may occur in print, and sequential redun-

dancy deals with the information we have about what letters or words

can follow a particular letter or word. Garner, like Cherry and

Pierce, feels that redundancy is duplication of information, although

Garner's explanation is considerably more technical and mathematically

precise.

This consensus among information theorists is certainly

convenient and helpful insofar as these scholars have used a number

of different kinds of statistical analyses to back up their

definitions,19 and insofar as there is also a partial consensus

among information theorists and psycholinguists. All the views

considered thus far seem to share these common points about

redundancy: it exists in printed language; it varies somewhat from
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language to language; and a reader or receiver of a message uses

redundancy to get the message or meaning correctly, but this use of

redundancy is unconscious.

At a number of points, the information theorists state that

they have no answers to some very important questions. Garner notes,

for example, that sequential redundancy in English is about 50% and

total redundancy is about 607.,20 but that these figures are only

estimates. Garner believes there is no way to get more accurate,

relevant figures, since we know no way of measuring the redundancy of

printed English directly.21 Garner notes that, even in dealing with

letter and word sequences, only estimates are possible:

The direct measurement of redundancy of printed

English is, of course, essentially impossible.

The number of possible different letter sequences,

even as short as ten letters, is prohibitively

large for any direct count of them. It has

therefore been necessary to use indirect

techniques for estimating redundancy of language.
22

It is important to note that estimates have been made of letter and

word redundancy. Shannon's "guessing game" technique, reported by

Garner,23 gives a lower bound estimate for letter redundancy. Other

studies replicate Shannon's work,24 and give a general estimate of

sequential redundancy at 50% for printed English. A second

technique, called multi-variate analysis, was tried by Garner and

his colleagues.25 But again, these figures are only estimates.

Moreover, Garner points out in his critique of the guessing

game technique that

how close the lower—bound estimate comes to the

true redundancy of the language is obviously a

function of the skill of the guesser in using

the redundangy of the language.277 [Emphasis mine.]
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Thus, these statistical estimates do not account for the reader's

skill in making use of what is in the text. Frank Smith is in perfect

agreement with Garner on this point, as well as on the general problem

of measuring redundancy:

. . . I do not know of anything that is being done

on the measurement of redundancy . . . . Although

technically redundancy can exist wholly within a

piece of text, I think what is of more importance

in reading is the use the reader is able to make

of the redundancy. Put another way, there is a

redundancy that exists between the text and what

the reader knows already. And it is impossible

to measure or even consider this type of redundancy

without considering what the individual reader

brings to the task.23

Present measures of redundancy do not deal with what the reader brings

to the task in a direct way.

Garner also says that no experiments have been done in infor-

mation theory or psychology to test the effect on learning that

adding or reducing redundancy has.29 Thus, no research yet tells us

whether increasing redundancy will improve learning, readability of

a passage, or reading ability.

One important point Garner makes is that there is higher

redundancy in some language samples than others. He cites a study

in which the language of air traffic controllers was analyzed and

found to have about 96% redundancy.30 This is encouraging for two

reasons: first, it means that a plane is a lot less likely to crash

because of communications problems between the air traffic controllers

and the pilots than we had perhaps thought. More to the point,

however, it suggests that increased redundancy effects better

communications for air traffic controllers. Thus, redundancy might

be artificially increased in a text, resulting in an improvement
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in communication between a writer and a reader.

This suggestion about mechanically increasing redundancy is

only theoretical at this point. The problem at this juncture lies

in the difference between theory and practice. The descriptions by

Smith and Goodman, and the discussion of redundancy in information

theory provide theoretical, descriptive background information about

redundancy. None Of these scholars has attempted to apply the concept

of redundancy to a reading problem in the specific practical terms

which are the focus Of the present research. Moreover, Garner and

Smith, at least, indicate that what the reader brings to a reading

task is essential, yet they cannot describe or measure it with respect

to redundancy and its effects. By taking this background material

and using it as the foundation for an operational definition Of

redundancy, it will be possible to discover whether or not redundancy

can be used to increase the communication between a writer and a

reader.

The syntactic and semantic systems are probably the two sources

of information in the text that fluent readers rely on very heavily

in the process Of getting meaning from print. These two sources of

redundancy are the focus Of the operational definition to be used

here. The key ideas underlying the notion Of redundancy in this

Operational sense are predictability and repetition. Predictability

tends to Operate more importantly in syntactic redundancy-—in

syntactic terms, redundancy might be increased by making sentence

structures conform to the more predictable NP—VP pattern, and by

otherwise increasing the predictability Of the grammatical structure.



15

The relationship of predictable syntactic structure to compre-

hension was established in an early study done by Robert Ruddell.31

In his study, Ruddell examined the effect of increased structural

redundancy on the reading comprehension of fourth graders. By

comparing Cloze scores on two passages, on the same topic but with

differing levels of structural redundancy, Ruddell found significantly

higher comprehension on the passage with greater structural redundancy.

Structural redundancy and its effect on comprehension are described

by Ruddell as follows:

. . . the occurrence of one structural element

delimits the range of elements following it.

For example, the occurrence Of a noun group will

be followed with greater probability by a verb

group than by another noun group . . . . One

might expect reading material possessing

structural elements which occur with higher

frequency and with greater sequential constraint

to result in greater redundancy and thus be more

easily comprehended than reading material

possessing a lower degree of structural redundancy

resulting from elements occurring with low

frequency and less constraint.32

Ruddell's work makes clear that increased syntactic redundancy

improves comprehension for children, and this study looks for the

same results for adults. The specific guidelines followed in re-

writing texts to increase the syntactic redundancy are discussed

in chapter 2.

By contrast to predictability, repetition tends to figure more

importantly in semantic redundancy. In semantic terms, redundancy

might be increased by adding phrases which provide examples,

specifications, or clarifications to the text. These additions are

intended to repeat information by providing the same ideas in several

forms, thereby making the meaning more accessible. The specific
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guidelines used in rewriting texts to increase semantic redundancy

are discussed in the methodology section.

The concepts of predictability and repetition overlap to some

extent, particularly when both methods Of increasing redundancy are

applied to a passage at the same time, as is the case in the present

study. In Operational terms then, redundancy is defined as syntactic

modification of a text to increase its predictability and semantic

modification of a text to increase its repetitiveness. The applica-

tion Of this definition to a group Of texts should indicate whether

or not increasing redundancy in these ways improves the communication

between a writer and a reader.

4. Review of the Literature: Definitions of Readability

The amount Of communication between a writer and a reader is

Often referred to as the readability Of a text. TO look at reada-

bility in another way, it is classically defined as the relative ease

or difficulty of a text for a particular reader. The classic defini-

tion, which is illustrated below, has evolved into a superficial

concern with the ability to predict the suitability of a text for a

particular group Of readers. For this reason, the accessibility Of

the message Of a text will be referred to as comprehensibility

instead of readability. Thus, comprehensibility encompasses DEED.

the classical concept Of readability and true comprehension, i.e.

whether the reader gets the message of the text. In studying redun-

dancy, the focus is more on comprehension and less on predictions of

suitability Of text. However, the key issues in readability have

been controlled for in the research.
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One of the classic definitions of readability comes from the

work Of Jeanne Chall and Edgar Dale, reported in Chall's monograph on

readability. It is an admittedly broad definition:

In the broadest sense, readability is the sum

total (including the interactions) of all those

elements within a given piece Of printed material

that affects the success a group Of readers have

with it. The success is the extent to which they

understand it, read it at an Optimum speed, and

find it interesting.33

Despite its breadth, there are two important features of this defini-

tion which make it relevant to the points at issue here. First,

Dale and Chall are concerned not only with the elements in a text but

also with the way the reader interrelates those elements. Second,

Dale and Chall's definition Of success in reading indicates that

readers must find the content of the text interesting in order to be

successful with it.

Other scholars, concerned with readability, have expanded the

definition to make clear the nature Of various components or

"elements" of a readable text. John Bormuth expands the definition

of readability in his discussion Of the aim Of the early research,

which was, principally, to find "formulas which educators could use

to determine if materials were suitable to their students."34 In a

way, Of course, Bormuth is making essentially the same point as Dale

and Chall. That is, Bormuth is saying that readability in part

involves the appropriateness Of the material for the students who

will read it.

For an analysis of the various readability formulas available

in 1968, Bormuth provides the following list Of factors affecting

readability: vocabulary complexity, word length, morphological
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complexity, Latin base syllables, abstractness, frequency of word

occurrence, grammatical complexity, syntactic depth, modifier

35
distance, transformational complexity, and contextual variables.

Reading Research Quarterly contains an article by George Klare, who
 

summarizes the various readability formulas now in use and their

merits and flaws.36

Two Of the most widely used formulas for measuring readability

are the Flesch and Dale-Chall formulas, developed in 194337 and

194838 respectively. Flesch's formula has appeared in at least two

versions, the second of which appeared in the same year as Dale and

Chall's. Flesch's revised formula measured Reading Ease through a

count Of the number of syllables per hundred words and a count of the

average number Of words per sentence. Flesch also had a measure Of

Human Interest which was calculated by taking counts of the number of

personal words39 per hundred words and the number Of personal

sentences40 per hundred sentences. The Reading Ease portion Of the

Flesch formula was one Of the most widely used readability formulas.

The Dale-Chall formula was also a revision Of the first form

of Flesch's formula.41 Like Flesch's own revision, Dale and Chall

counted sentence length. They also use a Dale score, which was a

percentage Of the number Of words in a passage outside of Dale's

list Of three thousand familiar words.42 Also like Flesch's revised

formula, the Dale-Chall formula was widely used to measure readabil-

ity. A number Of revisions and recalculations of these formulas have

been carried out since 1948. In addition, a number of new formulas

for readability have been developed, and are reviewed by George

Klare.43
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Klare comes to an interesting conclusion after his lengthy

report. He finds that a formula for readability which incorporates

the two variables of word length and sentence length is quite good

for making predictions about readability. In view Of the number of

factors listed by Bormuth, this may seem like a great oversimplifi-

cation. But Klare responds as follows:

It may seem surprising that counts of the 2

simple variables Of word length and sentence

length are sufficient to make relatively good

predictions of readability. NO argument that

they cause ease or difficulty is intended;

they afg—merely good indices of difficulty.44

Klare is suggesting that the elements considered by the Dale-

Chall formula can predict the ease or difficulty Of a text for a

group of readers. However, the research of Smith, Goodman and others

suggests that ease or difficulty Of text is in fact a function Of

other factors. One of these other factors involves what is in the

text itself or what might be called the inherent or linguistic

redundancy of the text. A second factor affecting the relative

difficulty Of the text for a reader or readers involves what the

reader brings in terms Of experiential as well as linguistic sophis-

tication. This second factor might be called a kind Of pragmatic or

experiential redundancy. What the research presented here suggests

is that ease or difficulty of the process Of getting meaning from

print seems to be controlled substantively by both linguistic

redundancy and the experience and background the reader brings to

the text.

Despite the strong indications given above for doubting that

length in itself controls reading ease, all alterations Of reading
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passages prepared for this research preserve the original length of

sentences as defined by the Dale-Chall formula. By so controlling

length, the research study reduced the number Of variables that had

to be considered and eliminated the possibility that length, and

not redundancy, might be considered by some readers to be the under-

lying variable in determining difficulty.

5. Review of the Literature: Cloze Procedure

What is required now is an Operational definition Of compre-

hensibility and a way of measuring it. Comprehensibility has already

been discussed as the accessibility of the message in a text. Thus,

it is a combination, in a way, Of the ease or difficulty of the text

itself and the reader's ability to get the message of the text. The

Cloze procedure is an ideal instrument with which to measure compre-

hensibility because it has been shown to be sensitive to readability,

the reader's ability to get the message, and also to redundancy.

The Cloze procedure was first defined and developed as a

measure of readability by Wilson Taylor in 1953.45 In the initial

report Of his research, Taylor introduced two important terms:

A cloze unit may be defined as: any single

occurrence Of a successful attempt to reproduce

accurately a part deleted from a 'message'

(any language product) by deciding, from the

context that remains, what the missing part

should be.

Cloze procedure may be defined as: a method

of intercepting a message from a 'transmitter'

(writer or speaker), mutilating its language

patterns by deleting parts, and so administering

it to 'receivers' (readers or listeners) that

their attempts to make the patterns whole again

potentially yield a considerable number of

cloze units.46
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The standard procedure developed by Taylor is outlined in his 1953

article. He prepared test passages by deleting every fifth word in

a passage Of 250 words and leaving blanks of a standard length.

Subjects were asked to read the passage and to try to fill in the

blanks. The passages were scored for the number of times the original

words were replaced in the blanks. This total on each passage was

considered a readability score, which could then be compared to scores

on other passages treated in a similar way.

The other major component Of Taylor's 1953 report is a compar-

ison Of Cloze as a measure Of readability to the Flesch and Dale-Chall

formulas. Several different kinds of experiments were carried out

by Taylor tO cross check the validity of his findings. He concluded

from these experiments that the Cloze procedure was as good at ranking

passages according to readability as the two formulas. MOreover,

Cloze worked better than the formulas at predicting the readability

Of passages by Erskine Caldwell, Gertrude Stein and James Joyce.

Finally, Taylor says:

Potentially important, it seems, is the fact that

a cloze score appears to be a measure of the

aggregate influences of all factors which interact

to affect the degree of correspondence between

the language patterns Of transmitter and receiver.

As such, its potential usefulness is by no means

confined either to readability or to the reading

abilities Of individuals.47

 

Thus, the usefulness Of the Cloze procedure was recognized by Taylor

and by Others who read his report. A great deal more research

followed this initial report.48

Ten years later, John Bormuth had carried out a series of

experiments using Cloze procedure. Bormuth reported to the
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International Reading Association in 1963 that Cloze was more

accurate as a measure Of readability and therefore superior tO the

formulas in measuring readability. He also found Cloze superior to

the commonly used multiple choice test as a measure of reading compre-

hension. Bormuth sums up his findings as follows:

1. Cloze tests are valid and uniform measures Of

reading comprehension ability.

2. The cloze tests were valid and highly reliable

predictors Of the comprehension difficulties

of the passages.

3. Cloze tests are appropriate for use with

individuals and groups which vary widely in

comprehension ability.49

By 1968, Bormuth had carried out still more research and

reported the same conclusions with even greater confidence.50 It is

clear that the Cloze procedure has been very well validated as a

measure Of readability and reading comprehension.

The connections between the Cloze procedure and redundancy

are discussed by Brendan Maher:

The development Of interest in the concepts of

information and redundancy has led to an

increasing use of the so-called Cloze technique

for estimating redundancy in verbal utterances.

It is a matter Of common Observation that normal

utterances are redundant, that is to say, it is

possible to eliminate parts Of an utterance

without impairing the ability of a listener to

comprehend the message that the utterance was

intended to convey. This redundancy rests, in

turn, upon the fact that the probability that any

given word will be followed by specific other

words in normal speech is variable and for many

words is higher than zero. Provided that we

have the first few words of a sentence, then we

can guess at the next word in the sequence with

some real probability Of being correct. The

more probable it is that the next word will be

a specific word the more redundant its utterance

at that point.51
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The presence of the blanks in a Cloze passage provides a unique

Opportunity to study redundancy as the reader has used it. For each

blank in the passage it seems possible to examine what readers put

in the blank and to measure their use of redundancy in arriving at a

particular fill-in item (or Cloze unit).

It is important to note that the Cloze procedure has already

been shown to be sensitive to redundancy, particularly insofar as

redundancy is related to language competence. The use and validity

Of Cloze for this purpose, as will be shown, is well documented.

McLeod and Anderson used a Cloze test to measure the reader's contri-

bution tO the reduction Of uncertainty in a passage,52 and insofar as

redundancy helps the reader to reduce his uncertainty about the

message of the text, Cloze is shown in their study to be sensitive

to redundancy.

Part of the reason that the Cloze procedure is an effective

language testing device is explained by Bernard Spolsky.53 He claims

that part of one's knowledge of a language is the ability to under—

stand messages with reduced redundancy such as Cloze passages and

various other kinds of "noise" which decrease the redundancy Of

passages. Wendell Weaver and Albert Kingston report on the use of a

factor analysis to study the relationship Of Cloze tests to other

language tests. Cloze tests related more closely to "redundancy

utilization" or the recognition Of redundancy in language than to

verbal comprehension or to rote memory ability.54

In the context of using Cloze to measure language ability,

the work Of John Oller is most helpful. In several articles, Oller

reports on research he has carried out using Cloze procedure with
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adult students of ESL. He has carried out a number of experiments at

UCLA which clearly show that Cloze tests are global or integrative

tests. That is, Oller believes that Cloze tests measure overall

language skills better than other proficiency tests and better than

batteries of tests of specific language skills (aural comprehension,

grammar, and the like).

Oller has also compared Cloze tests to discrete-point tests.

Overall, he finds Cloze and other tests of integrative skills

superior:

In spite of the fact that some of the integrative

skills tests seem to have little in common, and

regardless of the fact that they may seem to be

unreliable as far as scoring is concerned,

repeated studies show that scores on tests of

integrative skills tend to correlate better with

teacher judgments, better among themselves, and

better with other measures Of language skills than

do any of the discrete-point types because they

more nearly reflect what people actually do when

they use language.5

Thus Oller makes a strong case for the use of the Cloze procedure as

a global measure of language skill. All of this documentation by

Oller and the other scholars suggests that the Cloze procedure is a

sound testing device for comprehensibility with the added attraction

that it is sensitive to redundancy.

In using Cloze as a testing device, a critical problem to be

resolved at the outset is how to arrange the blanks in test passages

to answer the questions raised earlier about the nature of redundancy,

its effect on comprehensibility, and the role of these matters in

reading. McLeod and Anderson tried to deal with this problem by

using a Cloze deletion formula of every eighth word.56 This was not

quite satisfactory, and they solved the problem by deleting one word
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in six or eight and selecting for deletion words which were completely

redundant for skilled readers. This work by McLeod and Anderson

demonstrates that it is possible to manipulate the deletions in test

passages without impairing the validity of the data. The methodology

described in chapter 2 will make some use of McLeod and Anderson's

solution.

The Cloze procedure has been widely used as a device to test

various language features related to reading and the problems under

discussion here. In particular, Cloze has been demonstrated to be a

reliable measure of readability and comprehension, both features of

the concept comprehensibility. In addition, Cloze provides a measure

of the ease or difficulty of a text, and is sensitive to redundancy

in a passage of text. These features of Cloze make it an ideal

device for studying the relationship between redundancy and compre-

hensibility, a central focus of this project.

6. Summary

In the research study described in the following chapters,

the literature on redundancy, readability and the Cloze procedure

forms the base for the investigation. Scholars in psycholinguistics

and reading theory have provided a clear description of the redundancy

extant in a text. The research on readability describes ways in which

we can predict how difficult a text will be for a particular reader,

and in so doing indicates how a text must be controlled in order to

study the effect Of redundancy. The Cloze procedure provides an

ideal test device for the problem at hand because of its ability to

measure comprehensibility and its sensitivity to the reader's
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linguistic competence and the redundancy in the text. The debt of

this study to the research reviewed here should be abundantly clear.

The study described carries all of this work one step further in an

effort to discover whether or not the application of the operational

definition of redundancy will serve to increase the comprehensibility

Of passages of text, as well as their inherent interest and writing

quality.
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CHAPTER 2

METHODOLOGY

1. Introduction

The methodology for the formal research study was devised after

two pilot studies were carried out. In general, much of the method-

ology is the same for both the pilots and the formal study. For this

reason, the pilot studies are only briefly sketched below, and are

discussed thereafter only where they provide the rationale for, or

some further insight into, the methodology. After a brief description

of the pilots, this chapter describes the formal study in several

sections, each dealing with one aspect of the study: the materials,

hypotheses, subjects and so on, with reference to the pilot studies

as necessary.

2. The Pilot Studies

The purpose of the pilots was to test the materials and

procedures to be used in the formal study. The first pilot revealed

several minor problems, most Of which were corrected before the

second pilot was run. While the pilots did not exactly replicate the

main study, they were sufficiently close to the main study to reveal

problems in design before the main study was conducted.

The subjects in the pilot studies were students in English

0150 (Freshman Composition) at Wayne State University in the fall

31
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quarter of 1976 and the early part of the winter quarter of 1977. A

total of 157 readers were involved in the first pilot, while 123 were

involved in the second pilot.

A total of twelve passages on three different topics was used

in the pilot. They were prepared as Cloze tests1 using a one-in—six

deletion formula and choosing for deletion only nouns and main verbs.

The three topics were: first, the origin and development of male

dominance in society (100 series),2 second, the effect of radio and

television on sports (200 series),3 and finally, the evaluation of

the performance of government (300 series).4 Reasons for these

choices are described below. Each original passage was rewritten in

three variant forms: a form with syntactic redundancy increased,

a form with semantic redundancy increased, and a form with both

syntactic and semantic redundancy increased. Parameters for rewriting

are also described below. The major controls on the materials were

total length for each passage (about three hundred words), readability

level as measured by the Dale-Chall formula,5 the total number of

blanks (about fifty), and the numbers of nouns and main verbs deleted.

The words deleted were nearly the same in all forms of each passage.

Subjects for the pilot were solicited by asking members of

the English Department teaching English 0150 to volunteer their

classes. Each instructor who volunteered was given a packet of test

passages and a set of instructions for administering the test.

Students read the passages during the ninth and tenth weeks of the

fall term and in the early part of the winter term. Subjects were

asked to fill in an information form, the main purpose of which was

to find out their class level and whether they were native speakers
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of English. Other background information was also requested, such as

age, sex, major, and so on. In the pilots, non—native speakers were

eliminated from the eligible subject pool. The subjects were given

twenty minutes to read the passage, fill in as many blanks as they

could and to answer the two rating questions, concerning interest and

writing quality of the passage. The forms were then collected by the

instructor and returned for scoring. This administration procedure

was revised slightly in the formal study.

The passages were scored by an acceptable word scoring system

such that the exact word as the original, any close form of the word

(a third person singular present tense verb with the -s marker

omitted, for example), or any close synonym of the word was counted

as a correct response. This was a simple right/wrong scoring system.

In the formal study, a more detailed scoring system was adopted and

is described below.

The pilots were helpful in establishing a workable methodology

for the formal study. Minor problems with the deletion pattern in

one of the series, with the administration procedure and with the

content and form Of the background and rating questions were iden-

tified and solved before the formal study was conducted. Other

insights from the pilots are discussed below.

3. Formal Study

3.1 Materials

The materials used were the same for the formal study as those

used in both pilots. The materials were chosen by following several

guidelines, having to do with topics, difficulty level and subject



34

familiarity and interest.

The first guideline dealt with topics. Material was chosen

from three disparate areas in order to ensure that there would be an

equal possibility that a chosen topic might fall within a subject's

area Of interest. For this reason, the general areas of psychology,

sports and political science were selected. The issues discussed in

each passage are of a rather general nature.

The second area of concern in choosing material was the

difficulty level of the material. Since the genesis of this project

had to do with the question of how to make difficult material easy

to read, relatively difficult material was chosen. In the materials

chosen, readability is measured and controlled by the classic Dale-

Chall readability formula, where readability is determined principally

by sentence length and vocabulary level. All the materials used are

scored by the formula as appropriate for high school seniors or

college students. Within this level of difficulty, material was

chosen where the author's main ideas seemed clear, and where at least

one complete idea was discussed in the three hundred word text chosen.

A third area of concern in choosing the material was that it

be material the subjects could be expected not to have seen before.

At the same time, however, there was an attempt to choose topics

which any adult might be interested in and/or concerned about. These

factors controlled the choice of sources and t0pic areas. In the

pilots, some subjects indicated an interest in each of the topics,

which suggested that the guidelines for selecting the material worked

reasonably well.
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3.2 Guidelines for Preparation of Passages

Each passage was prepared as a Cloze test in four forms or

versions. The first version (01) is the original text. The second

version (02) is the form which incorporates increased syntactic

redundancy. The third version (03) is the form which incorporates

increased semantic redundancy. The fourth version (04) is a combina-

tion of the second and third versions, with increased syntactic and

semantic redundancy. In general, the rewritten versions were meant

to look and sound like unadulterated prose (so that, for instance,

the use of the repetitive phrases with 93 from a preliminary study

was abandoned), and the traditional factors in readability--sentence

length and vocabulary 1evel--were kept relatively constant. On all

versions of a passage, the readability level (Dale-Chall score) did

not vary more than .5 from the original. Where this score did vary

at all, it went_gp (i.e. difficulty increased) but not more than .5

in any case.

There were three specific groups of rewriting guidelines that

were followed for the versions with increased redundancy. The first

group of guidelines was a set of general rules followed closely on

all forms: 1) all rewritten forms may not vary more than five words

from the original in total length; 2) the last sentence may be edited

for length considerations, but the content must remain intact;

3) the readability score may not vary more than .5 from the original;

4) the semantic changes should be spread through the passage;

5) changes which would produce awkward or nonsensical sentences are

not made.
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A second group of guidelines dealt with strategies for

increasing syntactic redundancy. These are: l) rearrange highest

sentence (in a sentence with embeddings) to NP VP order;9 2) replace

recoverable subjects and verbs; 3) replace pronouns with their

referents; 4) add a referent to any unclear "this"; 5) replace dummy

subjects such as "it" and "there" with real subjects in the highest

sentence or any embedded sentence; 6) change passives to actives.

These changes were applied in every case where the criteria for a

change existed, except where awkward or nonsense phrasings resulted.

The number of changes made was not numerically controlled.

The third group Of rewriting guidelines was designed to

increase semantic redundancy. Since these were additions to the text,

a numerical limit Of no less than three, but no more than five,

semantic changes was imposed. The limit was imposed principally

because it would have been impossible to control for length otherwise.

Again, the general guideline that the text must not sound unnatural

was important in selecting the place and nature of the semantic

revisions. In general, these additions serve one of the following

purposes, and each takes on its respective form: 1) the addition of

an example, marked by a phrase beginning "for example" or "for

instance"; 2) the specification of particulars, marked by a phrase

beginning with "such as"; 3) the clarification of a term or concept

with a defining phrase set off by parentheses but no verbal marker.

From these choices, in general, three different additions were made

on the version with increased semantic redundancy, using, again,

the general guideline of "normal prose."
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3.3 Deletions

With the parameters for the choice of the topics of the

passages and the guidelines for rewriting, the passages were

controlled, as noted, for length and readability level. Also

controlled were numbers of nouns and main verbs deleted (nouns were

preferred; verbs did not exceed twenty percent of deletions), and

the number of blanks per passage (about fifty, using a one-in—six

deletion formula). Finally, despite the rearrangement and addition

in the 02 (with increased syntactic redundancy) and 03 (with increased

semantic redundancy) forms, and the combination of these factors in

the 04 (with both syntactic and semantic redundancy increased) forms,

an effort was made to delete the same words in all versions.

Approximately 80% of the items deleted in each version were identical.

3.4 Hypotheses

One major hypothesis and two corollary hypotheses were investi-

gated in this study. The major hypothesis is that increased redun-

dancy yields increased comprehensibility. The two corollary hypo-

theses are, first, that increased redundancy yields increased

interest in a text, and second, that increased redundancy improves

the subjective evaluation of the quality of writing in a text.

The major hypothesis is suggested by much of the literature.

Smith and Goodman both indicate, for example, that even in unmodified

text, readers rely on the inherent redundancy of the language to

help them get meaning at maximum speed. Additional redundancy,

inserted artificially, seems likely to increase the availability

of the meaning especially in difficult material.



38

The corollary hypotheses are directly related to the major

hypothesis. If the meaning becomes more accessible to readers by

virtue of increasing redundancy, their interest in the text is likely

to increase as they get more meaning more easily. The presence of

additional redundancy, then, should increase the reader's interest in

the text. The first of the two corollary hypotheses investigates the

relationship between increased redundancy and reader interest.

The second corollary hypothesis calls for a subjective evalua-

tion on the part of the subject. As with the first corollary, if

meaning becomes more accessible through added redundancy, the subject

may perceive the passage as being well-written. The criteria given

to the subject are clarity, organization and style. Each of these

items may seem to improve as meaning becomes more available to the

reader. The second corollary hypothesis, that increased redundancy

improves the subjective evaluation of the quality of writing in a

text, is designed to study the relationship between increased redun-

dancy and writing quality as perceived by the subject.

Redundancy was defined and measured in terms of the series of

guidelines used in rewriting the materials. Comprehensibility was

measured by the Cloze test scores, using an acceptable word scoring

system, which is described below in the section on scoring. Interest

was measured with two questions. The first was a pre-reading

measure, answered by subjects as part of the background information

form, which asked the subjects to rank the following five topics in

order of their interest in reading about them: political science,

famous people, sports, women's liberation and science. This question

is referred to below as the "ranking question." Interest was also
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measured by a post-reading interest rating question, which asked:

"Despite your ranking of the topics above, how interesting did you

find this passage?" Five answers were provided to the subject, who

was asked to circle one choice: a) very interesting, b) moderately

interesting, c) neither interesting nor boring, d) moderately boring,

e) very boring. Writing quality was measured by a second rating

question. In both pilots, subjects were asked how they would grade

the passage on an A to E scale, if they were English teachers. Some

subjects clearly did not have the criteria to make such a judgment,

so the following question was substituted as a measure of writing

quality: "In terms of clarity, organization, and style, how well

written do you think this passage is?" Subjects were asked to circle

one choice from the following: a) very well written, b) moderately

well written, c) neither good nor bad, d) moderately poorly written,

e) very poorly written.

3.5 Subjects

The subjects in the formal study were 240 freshman native

speakers of English enrolled in the English 0150 (Freshman Composition)

classes during the fifth and sixth weeks Of winter term, 1977, at

Wayne State University. The subjects were solicited by using the

same volunteer procedure as was used to obtain subjects for the

pilots. Since upperclassmen and non-native speakers of English also

enroll in English 0150, the background information form was used to

eliminate ineligible subjects. Since all the versions of the three

passages were randomized, data collection continued until twenty

eligible subjects had read each version. Each subject read only
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one passage.

This methodology for obtaining eligible subjects was an

improvement over the pilot studies. In the pilots, non-native

speakers Of English were eliminated from the eligible subject pool,

but upperclassmen remained, and no effort was made to equalize the

number of subjects reading each passage in the pilots. The reason

for this was that the pilots were only an attempt to make sure the

study would work smoothly and provide suitable data. The results of

the pilots were not subject to detailed statistical analysis, and

even if they had been, would not have provided sound data due to a

failure to randomize the forms and other minor problems.

3.6 Procedures

In the formal study, unlike either pilot, all versions of all

passages were randomized using the standard procedure7 and the random

numbers table.8 In this way, each subject received one of the twelve

versions at random, controlling a large variety of environmental

factors such as time of day, teacher influence, program background

(i.e., a number of subjects with similar course schedules from a

particular program such as pharmacy tend to take a particular class),

classroom noise, light and heat levels, and so on. Data collection

continued until twenty eligible subjects had read each of the

twelve passages.

Some parts of the administration procedure followed in the

pilot studies did not require much revision. The directions given

to the instructor and to the subjects were apparently sufficiently

clear. The instructor's directions dealt with completing the
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background information form and timing the exercise. The instructor

was also authorized to explain this project in a very general way

and to tell the subjects that the exercise did not affect their

grades or academic careers. The instructor did not know which forms

were rewritten, and which were not, and neither did the subjects.

Subject directions were given just above the passage itself, and

allowed the subject to reread the passage as much as necessary to

fill in the blanks. The subject was asked to try to fill in all the

blanks, and to put only one word in each blank.

The background information form was designed to eliminate

ineligible subjects, and to collect other data which was considered

potentially relevant to the subject's performance on the Cloze test.9

The key eligibility questions were the class level of the subject

and the language spoken at home. The other data collected included

the following items: the subject's sex, age, major or area of

academic interest, grade point average, degree sought, parents'

average yearly income, favorite leisure time activity, and the

languages studied besides English.

The subject was also asked to answer two attitudinal questions.

The first of these was a general reading attitude question, which

asked how often the subject read for pleasure, and gave four choices

ranging from "every day" to "rarely." The second attitude question

was the ranking question which asked the subject to rank five topics,

(including the three which were the topics of the passages in the

study), in terms of which he would most like to read about. All

these questions were answered prior to the twentydminute timed

Cloze exercise.
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Twenty minutes seemed to be an appropriate and sufficient

amount of time for most subjects to read the passage and fill in the

blanks. In the first pilot, subjects were also asked to answer the

post-reading rating questions within the time limit. As a result,

many subjects did not answer the rating questions. Therefore, the

twenty minute limit on the reading was maintained, but subjects were

not asked to answer the rating questions until the timed session

ended. This produced more complete answers to the rating questions

on the second pilot and in the formal study. The revision, as

previously discussed, of the second rating question dealing with

writing quality, also improved the ratings data.

Briefly, in the formal study the subjects received the passages

and directions from their instructor. Each subject first answered a

series of background questions, dealing with class level, major,

native language, citizenship, age, sex, and so on. Each subject then

had twenty minutes to read the passage and fill in the blanks.

Assignment of passages to subjects was random. The subject was asked

to put only one word in each blank and to attempt to fill every

blank. Subjects were permitted to reread as Often as necessary

during the twenty minutes. At the end of the permitted time, all

subjects were asked to answer the two rating questions. The passages

were then collected and returned for scoring.

3.7 Scoring

The data scoring followed a set of guidelines developed in

part in response to the pilot data. In general, this is an acceptable

word scoring system,10 such that 1—4 are considered right'and 5-7
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and 0 are considered wrong. The validity of this type of scoring is

well-established. The system used was made more detailed to make

possible more complex analyses if needed. The scoring system used to

score the data is presented in Table 1. The material from the infor-

mation sheet, including the post-reading ratings of interest and

writing quality were coded by a numerical system to make the data

readily accessible in a computer file. The scored data were checked

for reliability by a second scorer11 and filed in the Wayne State

University computer for analysis.

3.8 Analysis

The data were analyzed using three statistical procedures:

the analysis of variance on the Cloze test results and regression

and the correlation ratio to study the relationship of the Cloze

scores to the other variables examined in the study. The purpose

of the analysis was principally to see whether adding redundancy,

either syntactic or semantic or a combination of both types, would

significantly improve the Cloze test scores.~ The analysis of variance

is the procedure of choice for this type of analysis, since four

mean scores (one for each version of a passage) are compared in

analysis of variance to discover significant differences. The further

purpose of the analysis was to see whether adding redundancy created

increased interest and improved judgments of writing quality. For

these issues, regression was chosen since it can reveal a relation-

ship of each factor to the Cloze scores. Finally, the analysis

included an attempt to account for an anomaly in the Cloze score

results and to examine the role Of other factors in the study. These
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TABLE 1

DATA SCORING SYSTEM FOR THE MAIN STUDY

 

0 = all blanks.

1 = exact match. Allow also minor variations in spelling such as

dominence for dominance.

2 = high acceptable. Allow such things as verb forms without a

tense marker, number marker, etc. Also count as 2 alternate

noun forms, like dominance for domination. In general, these

should be near to exact matches, or alternate forms of tbe

original word. To count as 2, the item must be the same part

of speech as the exact answer.

3 = mid acceptable. Allow any close synonym which is the same

part of speech as the original word. Use context to judge

only part of speech, not syntactic acceptability. Use

synonymy with exact item to determine right or wrong.

4 = low acceptable. Allow any close synonym which is a different

part of speech than the original item. 43 should be close

synonyms, but not syntactically the same as the exact item.

Use 4 also for cases where the filled in answer is a synonym

but part of speech is unclear.

5 = low unacceptable. An answer which is not synonymous, but

which is the same part of speech as the original item. For a

5, ignore the presence or absence of plural, and tense markers.

6 = high unacceptable. An answer which is not synonymous, and

which is not the same part of speech as the original item.

7 = wrong. An answer which is not synonymous and for which part

of speech is unclear.

Note on pronouns: if antecedent was 1, 2, 3 or 4, score a correct

pronoun as 3. If antecedent was incorrect, score the pronoun as a 6.
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other factors were considered by a combination of further regression

and the use of the correlation ratio. The results of these analytic

procedures are reported in detail in chapter 3.

4. Summary

This chapter has discussed the methodology used in the formal

study. The methodology included the preparation of the reading

materials, the procedure for administering the materials, a descrip-

tion of the subjects who read the materials, the scoring method used

on the Cloze tests and the analyses carried out on the data. The

two pilot studies carried out prior to the formal study have been

briefly sketched here and discussed as they influenced the design of

the formal study. The results of the pilot studies and the materials

used in both the pilots and the formal study appear in the appendix.
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CHAPTER 3

THE RESULTS

1. Introduction

The results reported here are derived from the main research

study which was carried out during the winter quarter of 1977 at

Wayne State University, using the methodology described in chapter

2. The major results reported are the results of the analysis of

the Cloze test scores. These scores were checked for reliability

and subjected to an analysis of variance. Two other types of analysis

were also carried out: regression and the correlation ratio.

The analysis was carried out for the obvious purpose of

providing evidence for conclusions about the hypotheses under study.

The central question to be answered is, does adding redundancy, as

it has been defined, make a difference in comprehensibility, interest

and/or writing quality? Data analysis was also undertaken to study

the relationship between the variables studied and the Cloze score

patterns. At the outset, it was not clear which variables might

prove to be significant, and the detailed analysis of all variables

was carried out to determine which factors, if any, had affected

the Cloze scores.

In addition, however, because some of the results are anomalous,

the data analysis represents an investigation of several explanations

for the anomalous results. Attention must be focused not only on

47
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the hypotheses, but also on whether any of the other variables as

they were investigated can shed light on the results obtained. The

discussion of the results is intended to provide evidence for the

conclusions reached in chapter 4, and also to investigate possible

explanations for the anomalous data which appeared in the study.

2. Cloze Test Results

The Cloze test results are divided into two parts: the

reliability of the scoring and the analysis of variance. The relia-

bility of the scoring of the principal investigator was checked by

the use of a second scorer, who was informed about the nature of the

study in a very general way. She was given a copy of the scoring

system and several passages from the pilot were scored simultaneously

by both scorers until the second scorer felt confident of her

judgment. The second scorer was then given a total of thirty-six

passages to score, independently. Passages completed by six subjects

chosen at random were taken from each of the following forms: 101,

104, 201, 204, 301 and 304. The passages were chosen at random from

the eligible passages, and the form number on each test sheet was

concealed from the second scorer. The second scorer did not know

which forms were altered and which were not, nor the specific nature

of the text modifications.

Table 2 presents the results of the reliability check, which

was done by comparing the scores of the principal investigator to

those of the second scorer using the Pearson correlation coefficient.

The Pearson test is a statistical procedure for determining both the

direction and the degree of agreement between two groups of numbers--
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here, two groups of scores. The average number of differences for

each form, the number of blanks and the resulting percentage of

agreement are also presented.

TABLE 2

PEARSON CORRELATION OF RELIABILITY

 

 

Avg. # of Diffs./ Correlation

Form Number of Blanks Z Agree Coefficient

101 4.67/48 90.27 .91

104 4.5 /48 90.62 .89

201 4.33/50 91.30 .97

204 2.33/50 95.34 .93

301 2.67/50 94.66 .98

304 2.83/49 94.22 .95

ALL .96

 

To do a complete correlation study, the scores were compared

first on each individual form. SO, on the first form, 101 (the

original text on male dominance in society), the correlation of the

two sets of six scores is .91. Because the sign of the correlation

is positive, it indicates that the two scorers agreed. Because the

correlation is relatively close to 1.00, it is considered a high

correlation. The other five forms were handled in the same way,

with the correlations as indicated in the last column of Table 2.

The bottom line of the table indicates the overall correlation

on all thirty-six forms involved. This figure is not an average of

the correlation on each form, but was obtained by correlating the

two sets of scores on all thirty-six forms treated as a single group.

An overall correlation of .96 indicates high agreement between the
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principal investigator and the second scorer. This correlation was

done before going on to the scoring of all forms, and although a

second scorer was not used at the end of the process, the principal

investigator's judgment is established as reasonably objective and

we can assume accuracy on all scoring.

The second part of the Cloze test results is the analysis of

variance which was carried out on the Cloze scores of all 240 subjects

in the formal study. The analysis of variance is the appropriate

statistical procedure to use when more than two means are being

compared. In this case, the mean scores of the 02, 03 and 04 forms

were being compared to the 01 in each of the three series. For the

purpose of analysis, fill-ins coded or scored as l, 2, 3, or 4 were

considered right and those scored 5, 6, 7 or 0 were considered wrong.

The analysis of variance focuses first on the two major

effects in this study: syntactic and semantic. The procedure

involves comparing the scores obtained in the presence of the variable

or effect to those obtained in the absence of the variable. Thus to

examine the effect of syntactic modification, in the 100 series,

the analysis of variance compares the means of forms 101 and 103

(with no syntactic modification) to the means of forms 102 and 104

(with syntactic modification). An identical procedure is used for

the other series and for the semantic variable as well. Thus, the

analysis of variance does not indicate exactly whether the difference

between the mean score on form 101 is significantly different from

the mean on form 102, but does show whether the modification in

question makes a significant difference in the scores.
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Table 3 shows the mean, the standard deviation and the mean

percentage scores of the Cloze tests by form, as well as the results

of the analysis of variance. The analysis of variance also considers

the two-way interaction of the two main effects examined in the study.

The result is reported as the "2 way" effect in the table. The two-

way interaction is in essence an analysis of the 04 score in each

series as compared to the 01. Here, the results are quite interesting.

When both types of modification are used, the Cloze score is signifi-

cantly higher (where significance is greater than the level of .01)

in two of the three series. In the third case, both types of modifi-

cation make no significant difference in the Cloze score, that is,

the differences Observed in the means on the 200 series are not

significant.

Because of the way the analysis of variance works, it is

important not to be distracted by the mean scores for each form. The

means indicate only the direction of significant differences created

by the presence or absence of an effect: an effect may raise means

or lower them, but changes may or may not be significant.

The significance of the differences is really the crucial

point. Significance is being used here in its technical sense,

that is, to indicate that a significant difference is one which we

can statistically predict will hold for the whole population from

which the sample was drawn. The greater the significance of an

F-ratio in an analysis of variance, the more accurately we can

predict how the whole population would score.

Turning back to Table 3, we can see that in the 100 series

(on male dominance), the addition of syntactic redundancy alone
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TABLE 3

 

CLOZE TEST MEANS, STANDARD DEVIATION AND

THE ANALYSIS OF VARIANCE

 

 

Cloze Test Results

 

 

 

 

 

Form Mean Std. Dev. Pct.

101 34.45 5.943 71.77

102 27.80 6.764 56.73

103 30.85 5.163 69.96

104 39.00 7.167 81.25

201 24.90 8.296 49.80

202 21.75 6.843 43.50

203 20.40 6.832 40.80

204 20.05 4.639 40.10

301 15.75 7.454 31.50

302 17.00 7.921 34.00

303 13.45 6.194 26.90

304 24.90 6.836 49.80

Analysis of Variance .

Series Effect F Sig. of F

Syntactic .283 .999

100 Semantic 7.261 .008

2 Way 27.537 .001

Syntactic 1.333 .251

200 Semantic 4.182 .042

2 Way .853 .999

Syntactic 15.860 .001

300 Semantic 3.084 .079

2 Way 10.230 .002
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raises the means (compare 101 and 103 to 102 and 104) but this

increase is not significant (where significance is greater than .01).

For the 200 series (on sports) the mean goes down, but not signifi—

cantly. Only in the 300 series (on government performance) does

syntactic redundancy significantly improve the Cloze scores. The

addition of semantic redundancy alone makes no significant difference

in the 200 series although the means drop. In the 300 series, there

is a non-significant increase in the mean, while in the 100 series

the addition of semantic redundancy significantly improves the mean

Cloze score.

The two-way interaction in the analysis of variance shows a

different pattern than that noted for either effect alone. The

two-way interaction compared the exact combined presence of both

effects (the 04 in all series) to the absence of the effects (the 01

Or original in all series). Here, there is a significant improvement

in the means in the 100 and 300 series, and, although the mean in

the 204 drops as compared to the 201, the change in the 200 series is

not significant.

It is important to note that the 200 series is anomalous in

all cases. Neither type of redundancy alone nor the combination of

both types of redundancy makes any significant difference to the

means in the 200 series.

3. Anomalous 200 Series Analysis

In view of these results, an obvious question arises. Why

doesn't the double modification make a significant difference in the

200 series? This sort of question about the 200 series has plagued
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this project from the beginning, and is ultimately left unresolved.

Two types of analysis were carried out in order to explain

the results Of the 200 series: regression and correlation ratio.

The outcome of this further analysis is only suggestive of possibili-

ties. No clear explanation for the 200 series can be given at this

time. It may seem odd that both regression and the correlation ratio

were used in the further analysis of the data. The rationale for

using both procedures-~one on some variables, and the other on others—~

becomes clear when the nature of the variables studied and the data

they produced is made clear. The variables investigated were chosen

for one of two reasons: either they were expected to provide evidence

for a corollary hypothesis or they were known or suspected to be

factors which might influence a subject's performance on the Cloze

reading task. Variables chosen for the first reason included a pre-

reading measure of interest on five topics, including the three

involved in the study, a post—reading measure of interest in the

passage read, and a post-reading evaluation of the writing quality

of the passage read. Variables chosen because they might influence

reader performance included: age, sex, grade point average, annual

family income, major, degree sought, leisure time activity, number

and type of languages studied and a reading attitude question.

This list of variables falls into three major categories in

terms of the scale on which each item can be measured. Some of the

variables produce ordinal scale data. This type of data is that

which is in a numerically ordered form. Raw test scores like the

Cloze scores are ordinal, as are the data on age, grade point average

and income. Many of the other items are nominal scale data, i.e.
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that which is arranged in discrete categories which have no numerical

order or progression. The data on sex, for example, are nominal for

this reason, as are the data on major, degree, leisure time activity,

the number and type of language studied, and the pre-reading ranking

question. A third category Of data is that which is really nominal

but which can be treated as ordinal because the categories represent

a progression in value (this is like the data produced by Likert-type

scales).1 The data in this category include the post-reading measures

of interest and quality, and the reading attitude question.

Thus, to investigate the 200 series Cloze scores further, and

also to obtain results on the two corollary hypotheses, a correlation

of the ordinal Cloze scores and other ordinal, nominal and mixed data

was in order. The best analysis for this type of data, when the

relationship can be expected to be linear, is regression.

Regression is a procedure which predicts the score on one

variable from the scores on one or more other variables in the study.

Such an analysis would show the relationship (if any) between the

Cloze scores and the other variables. Also, regression has as its

special virtue the capacity to look at all of the variables in the

study and to rank them in order of how well they predict the Cloze

score. The key problem with the use of regression is that it provides

a meaningful analysis only when all the data are in a numerically

ordered form (ordinal). Regression could thus only be used with the

following variables: age, income, grade point average, reading

attitude, interest and quality.

The income variable was excluded from the regression analysis

because of a specific problem with regression and the income data.
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In the SPSS computer program for regression,2 the computer must reject

from the entire procedure any case (subject) which contains missing

data on any of the variables subject to the regression analysis. Many

subjects did not respond to the income question, and in order to avoid

having the regression done on a relatively small number of complete

cases, income was omitted. A11 methods of restoring the income data

or obtaining it from other sources at Wayne State University were

exhausted without success.

The regression analysis was carried out on the variables of

age, grade point average (GPA), reading attitude (READ), interest and

quality (QUAL). This procedure attempts to predict the Cloze score

from each variable involved. The variables are selected in a step-

wise order, such that for each form, the variable which best predicts

Cloze score is chosen first in the regression. Each of the remaining

four variables is added in, one step at a time, and with each addition,

a new multiple R correlation is calculated to show the resulting

improvement in the prediction. Variables are calculated in this

manner until a tolerance level is reached, at which point there is

no improvement in the prediction, and then no further calculation is

done. In some cases, this tolerance level was reached after the

third variable, so no further calculation is done. Also, for each

variable, a simple R is calculated for that variable alone, and the

significance of the multiple R is provided. The results Of the

regression analysis appear in Tables 4, 5, and 6.

The results of the regression on the post-reading ratings of

interest and quality will be ignored temporarily. They are discussed

in detail below. The explanation sought here is one that will account



57

TABLE 4

RESULTS OF REGRESSION ANALYSIS ON

SELECTED VARIABLES-100 SERIES

 

 

 

104 81.25

Step Sig. of

Variable Form Order Simple R Multiple R Multiple R

Interest 101 3 .08589 .60643 NS

102 1 .47511 .47511 .05

103 2 .12623 .24072 NS

104 2 -.35409 .48519 NS

Quality 101 1 -.43877 .43877 NS

102 3 .35871 .66206 .05

103 4 .02471 .29846 NS

104 1 .41712 .41712 NS

GPA 101 2 .37090 .60050 .05

102 2 .47272 .65111 .01

103 1 .19802 .18902 NS

104 4 .05028 .53906 NS

READ 101 4 .11504 .60939 NS

102 4 -.23326 .66242 NS

103 3 .18066 .27883 NS

104 5 -.26633 .54904 NS

AGE 101 not calculated

102 not calculated

103 not calculated

104 3 .24107 .51271 NS

Cloze Z

101 71.77

102 56.73

103 69.96
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TABLE 5

RESULTS OF REGRESSION ANALYSIS ON

SELECTED VARIABLES-200 SERIES

 

 

Step Sig. of

Variable Form Order Simple R Multiple R Multiple R

Interest 201 4 -.42857 .65564 NS

202 2 -.23906 .42549 NS

203 2 -.12912 .59350 .05

204 1 -.24082 .24082 NS

Quality 201 1 -.50233 .50233 .05

202 3 .08645 .47938 NS

203 4 .21291 .63950 NS

204 2 .16107 .39103 NS

GPA 201 5 .43699 .65897 NS

202 not calculated

203 1 .42899 .42899 NS

204 3 .19883 .46240 NS

READ 201 2 -.33342 .55713 .05

202 not calculated

203 5 -.31085 .65309 NS

204 5 .11348 .48786 NS

AGE 201 3 .15664 .62063 .05

202 1 -.36754 .36754 NS

203 3 -.08635 .61378 NS

204 4 .20288 .48464 NS

Cloze Z

201 49.8

202 43.5

203 40.8

204 40.1
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TABLE 6

RESULTS OF REGRESSION ANALYSIS ON

SELECTED VARIABLES-300 SERIES

 

 

Step Sig. of

Variable Form Order Simple R Multiple R Multiple R

Interest 301 1 -.40765 .40765 NS

302 3 .19617 .73828 .01

303 4 —.02863 .49953 NS

304 3 .25078 .58333 NS

Quality 301 4 -.16118 ' .52591 NS

302 2 -.48l40 .70147 .01

303 1 -.22300 .23300 NS

304 not calculated

GPA 301 5 .22399 .52824 NS

302 1 .57133 .57133 .01

303 5 -.02863 .51025 NS

304 4 .35820 .58773 NS

READ 301 2 -.16003 .46915 NS

302 4 .05315 .77102 .01

303 2 -.21119 .36295 NS

304 2 -.35545 .54180 NS

AGE 301 3 -.l319l .49657 NS

302 5 .05483 .77276 .05

303 3 -.l7875 .42301 NS

304 1 .42301 .42301 NS

Cloze Z

301 31.5

302 34.0

303 26.9

304 49.8
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for the anomalous results in the 200 series.

The tables are quite complex and may be approached from several

different directions. First, the five place decimals in the columns

marked Multiple R may be considered as indications of a relationship

between the Cloze score and one of the three variables noted: GPA,

reading attitude or age. Some of these relationships appear relatively

strong, as .77102 on the reading question for form 302, or .65111 on

GPA for form 102. However, as with the analysis of variance, a

significance level is provided for each Multiple R calculated, and

significance is once again crucial to the implications of the tables.

In the majority of forms and for the majority of the variables the

relationship indicated by the Multiple R figure is not significant

(NS). This means that even though there is a relationship of the

Cloze score to a variable in this sample, this relationship would

very probably not hold for the population, and therefore, no statis-

tically defensible conclusion can be drawn from the relationship,

however strong it may appear.

Some of the Multiple R's are significant, however, at the .01

level of significance. This fact suggests another approach to

Tables 4, 5, and 6. Perhaps there is a pattern Of significant rela—

tionships either in the 200 series alone that would explain the

anomalous Cloze scores, or in the 100 and 300 series but not in the

200 series that would explain the anomaly. In the 200 series, only

two significant Multiple R relationships appear in the three variables

under study. The Multiple R for the reading attitude question on

form 201 is .55713, significant at .05, and the Multiple R for age

on form 201 is .62063, also significant at .05. These relationships,
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however, tell us nothing about the relationship of scores to these

variables for 202, 203 and 204, or account in any way for the lack of

significance in the changes in the Cloze scores for the modified forms

in the 200 series.

Finally, there is the issue of the significance level found

here. For some research, significance of .05 is considered acceptable

for the purpose of making generalizations about the population.

Perhaps this level should be accepted here. However, to do so might

cause a skeptical reader to wonder why significance was set at .05

rather than the more trustworthy figure of .01. Also, even if .05

were taken as the level of significance, the data in Tables 4, 5, and

6 provide no clear pattern to explain the anomalous 200 series results.

Examining the tables from yet another direction, the 100 and

300 series regression results might set these series off from the

200 series, thereby accounting for the different results obtained.

In the 100 series, only two significant Multiple R figures appear:

.60050 for form 101 with GPA, and .65111 for form 102 with GPA. All

the other Multiple R's, again, even though some of them appear to be

strong relationships, are non-significant. In the 300 series, a

different pattern of significance appears. The relationship of GPA,

reading attitude and age to score is significant for form 302, but

not for any of the other forms. This might tell us something about

the Cloze scores in the 300 series, but it does not match, reflect

or relate in any clear way to the significant Multiple R's in the

100 series nor does it distinguish the 100 and 300 series from the

200 series.
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Two other sets of figures are provided in Tables 4, 5, and 6.

One of these is the column marked Simple R. This column provides

the simple relationship of the Cloze score to each variable considered

alone. Here, among the three variables across all forms, the highest

figure is .57133 for form 302, relating GPA to score. Since all the

other Simple R's are below .50, indicating weak or non-existent

relationships, nothing useful with respect to the 200 series results

can be concluded here either.

The final column of these tables to be considered is the one

marked step order. Step order indicates where in the step-wise

regression each variable was entered on each form. Thus, the 1 under

step order for form 103 with age indicates that age was taken first

in the regression as the best predictor of Cloze score for form 103.

This column might show that one variable was the best predictor of

score in some pattern which would again account for the 200 series.

In the 200 series, though, only two 1's appear--GPA was the best

predictor in form 203 and age was the best predictor in form 202.

Note that even if this were a pattern, the Multiple R's are non-

significant. Looking at the 100 and 300 series in a similar fashion,

the best predictors are few in number and show no clear pattern with

respect to the 200 series.

The regression analysis done on the variables of GPA, reading

attitude and age provides, therefore, no insight to the 200 series

anomaly. Although interest and writing quality were also subject to

regression, and will be discussed below, it is probably worth noting

that neither variable is of any help. Because an explanation for

the anomalous 200 series results was not found by regression, the
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correlation ratio was used to analyze the remaining variables.

4. Correlation Ratio Results with Respect to the Anomalous Data

The remaining variables are all nominal scale variables (i.e.

results fall into categories) and the question was whether there were

relationships between these nominal variables and the Cloze scores

which would provide some further insight to them. To correlate

nominal and ordinal variables where their relationship is not linear,

a correlation ratio or eta value is used.4 Although this correlation

is less satisfactory than regression because it can only relate a

score to one variable at a time, it does allow an analysis of the

remaining variables examined here. Further, by using the correlation

ratio on all the nominal variables, we have a uniform comparison

among them. The correlation ratios of Cloze scores to the pre-reading

measure of interest (ranking) are presented in Table 7.

TABLE 7

CORRELATION RATIO OF CLOZE TO RANKING

 

 

Political Famous Women's

Form Cloze Z Science People Sports Lib Science

101 71.77 .692 .280 .446 .349 .525

102 56.73 .446 .185 .310 .355 .319

103 69.96 .438 .598 .555 .668 .552

104 81.25 .481 .452 .526 .438 .381

201 49.80 .876 .638 .708 .526 .674

202 43.50 .477 .203 .428 .439 .493

203 40.80 .317 .428 .544 .454 .407

204 40.10 .663 .390 .275 .682 .478

301 31.50 .638 .692 .652 .581 .535

302 34.00 .258 .569 .614 .452 .508

303 26.90 .320 .315 .403 .460 .428

304 49.80 .565 .581 .520 .667 .706
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The correlation ratio is actually closer in nature to

regression than to a more common variety of correlation like the

Pearson correlation. The reason is that the correlation ratio is a

measure of prediction--here, how well we can predict the Cloze score

from the response on another variable--and not a measure of a direct

relationship as is the case with Pearson. Again, like the regression

analysis, the correlation ratio was used to try to find an explanation

for the 200 series anomaly.

In Table 7, the correlation ratios or eta values are given for

the relationship between the Cloze scores and the pre-reading interest

measure called the ranking question. In this question, the subject

was asked to rank five topics (political science, famous people,

sports, women's liberation and science) in order of preference as

topics to read about. All subjects numbered the five topics on the

ranking question from one to five, "1" being used for the most

preferred topic. The resulting data proved rather difficult to

analyze, and as a result, the analysis should be viewed cautiously.

Because the five topics represent five discrete categories, the corre-

lation ratio indicates to what extent the ranking by a particular

subject helps predict his Cloze score. It is probably easiest to

think of this as a measure of correlation, although this is not

precisely true.

In Table 7, as with the regression tables, the question is

whether there is a pattern in the 200 series to account for the 200

series anomaly. Again, there are several ways Of studying the table,

and a question of criterion. A criterion of what constitutes a

relationship must be set before the tables can be approached. In
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this table, no significance is provided, so it is necessary to rely

on the level of the eta value itself. One statisticians provides a

guideline of 1.40 to 1370 as a marked relationship, 1.70 to :1.00 as

a high relationship, and below 1.40 as a low or negligible relation-

ship for the Pearson correlation coefficient. Since this table is

relying on the predictive eta value instead, it is best to take only

values of i.70 and above as indicators of a strong predictive

relationship.

We might, then, look for some connection between the ranking

of topics in the 200 series and the scores. However, for the 200

series, the only strong relationship appears on form 201 between

score and the tOpics political science and sports. If we look at the

relationship of the ranking for the sports topic to the 200 series

which was about sports, there is the strong relationship on the 201,

but it does not hold for 202, 203, and 204. This provides no apparent

insight to the 200 series.

To look at the 100 and 300 series, no strong relationships Of

any Of the topics to Cloze score appear for any form on the 100

series, and in the 300 series the only strong relationship appears on

form 304 with the science topic. If we look at the relationship Of

the ranking of the topic which is the subject of the series, women's

liberation for the 100 series, and political science for the 300

series, no clear pattern of strong relationships appears.

If a weaker relationship were considered acceptable, allowing

1340 and above as the criterion, for example, no pattern emerges.

There would in this case be some evidence for a relationship Of Cloze

score to the ranking of the political science topic in the 100 series,



66

but then an almost identical pattern appears on the science tOpic

for the 200 series.

Treated in these various ways, Table 7 appears to yield no

strong relationship of Cloze score to the ranking of the five tOpics

in the pre-reading interest question. Such relationships as do appear

in Table 7 do not provide any further explanation of the 200 series

anomaly. The raw results of the ranking question suggest an explana-

tion of the 200 series when considered together with the post-reading

interest rating. No statistical analysis confirms this possibility,

however, so discussion of it is postponed to chapter 4.

Table 8 presents the results of the correlation ratio analysis

of the remaining variables of sex, major, degree sought (B.A., B.S.,

B.F.A. and so on), leisure time activity (leisure), the type of

language(s) besides English studied by the subject (Romance, Germanic,

and so on, listed as lang. type) and the number of languages besides

English studied by the subject (lang. numb.). Table 8 must be

analyzed using the same strategies as for Table 7. In Table 8, some

distinction in the 200 series or some characteristic(s) shared by the

100 and 300 series might account for the 200 series results.

To study the table, the eta values for each variable may be

read down, to compare the 200 series to the 100 and 300 series. If

the criterion for a relationship is set at :.70 and above, only one

relationship appears--between Cloze score and choice of leisure time

activity on form 104. Because of this, it might be more profitable

to lower the criterion to :.40 and above. Even if the criterion is

lowered, however, no explanatory pattern emerges. For sex, only one

relationship to score appears, on form 204. For major, virtually all
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TABLE 8

CORRELATION RATIO OF CLOZE TO SELECTED VARIABLES

 

 

Lang. Lang.

Form Cloze Z Sex Major Degree Leisure Type Numb.

101 71.77 .138 .609 .665 .390 .143 .070

102 56.73 .099 .343 .672 .589 .362 .072

103 69.96 .374 .545 .329 .228 .489 .176

104 81.25 .132 .451 .320 .716 .332 .119

201 49.80 .258 .513 .096 .451 .299 .317

202 43.50 .298 .563 .217 .678 .469 .225

203 40.80 .019 .521 .255 .490 .564 .005

204 40.10 .475 .473 .131 .348 .419 .006

301 31.50 .115 .583 .432 .638 .184 .000

302 34.00 .344 .644 .166 .470 .208 .036

303 26.90 .154 .619 .315 .423 .177 .058

304 49.80 .138 .543 .169 .495 .662 .080

 

forms show a relationship to score. These weaker relationships disap-

pear as one reads to the right, so that the variables degree, leisure

time activity and type and number of languages studied have little or

no predictive value with respect to the Cloze scores.

Alternatively, Table 8 might be read across, looking for some

variable which distinguishes the 200 series from the others. Even

with a lowered criterion, only major and leisure time activity show

some relationship to score in the 200 series, and then by going back

to the vertical orientation, it is clear that these variables also

show some relationship in both the 100 and 300 series for major and

the 300 series for leisure time activity. The relationships that do

appear, therefore, fail to distinguish, explain or clarify the

anomalous Cloze scores. That is, Table 8, like Table 7, appears to

show no strong relationships which would explain or account for the
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200 series results.

Thus, the correlation ratios or eta values calculated for all

the variables not involved in the regression provide no explanation

or insight into the 200 series. There appear to be no statistically

valid explanations for the 200 series results, given the hypotheses

and design used here. Several possible explanations can be derived

from the raw data on several of these variables, but none of these

speculations can be confirmed statistically. For this reason,

discussion of these possibilities is postponed until chapter 4.

5. Regression Results with Respect to the Corollary Hypotheses

In the discussion of Tables 4, 5, and 6, the results of the

regression analysis on the post-reading measures of interest and

writing quality were not discussed, since they provide data for the

corollary hypotheses of the study that increasing redundancy will

increase interest and improve subjective evaluations of writing

quality. The results of the regression on the interest and quality

variables can be analyzed in the same terms as the other regression

results, with, unfortunately, essentially the same outcome.

Starting to the far right in Tables 4, 5, and 6, there are a

number of promising multiple R figures for interest and quality,

but again, the significanCe levels tell a different story. If

significance is set at the preferable level of .01, significant rela-

tionships appear only on form 302 between interest and score and

between quality and score. If .05 is accepted as the level Of

significance, significant relationships appear between interest and

score on forms 102 and 203, between quality and score on forms 102
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and 201. The Simple R figures are similarly not helpful, and step

order also provides no insight.

In view of the Cloze scores, especially where there was

significant improvement in the means in the 100 and 300 series, it

was expected that the interest and quality measures would also show

an improvement. However, the regression analysis shows no consistent

significant relationships between Cloze scores and the variables of

interest and quality, nor any improvement or lowering in the ratings

as the redundancy increases. The raw data on the post-reading interest

question are suggestive of several possible conclusions, none of which

can be confirmed statistically. These possibilities are pursued in

chapter 4.

6. Summary

The results of a statistical analysis of all the data gathered

in the research have been reported here. The major result of the

research is the analysis of variance on the Cloze test scores which

shows that scores on the 04's are significantly higher than those on

the 01's in two of the three series, and there is no significant

difference between the 01 and 04 in the third case. Correlation of

the other variables to the Cloze scores by regression and the corre-

lation ratio was attempted to try to gain further insights into the

Cloze test results and the two corollary hypotheses. The correlations

yield no consistent significant insights to either the Cloze scores

or the corollary hypotheses. Some of the raw data are suggestive of

possible relationships between variables and Cloze scores. These

possibilities are pursued in chapter 4.6
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CHAPTER 4

DISCUSSION, SUMMARY AND CONCLUSIONS

1. Introduction

One major hypothesis and two corollary hypotheses were investi-

gated. The major hypothesis is that increasing redundancy increases

comprehensibility. The corollary hypotheses are that increasing

redundancy increases interest in a passage and that increasing

redundancy improves the subjective evaluation of the writing quality

of a text. The conclusions on the major hypothesis are based on the

analysis of the mean Cloze scores on each form. The conclusions on

the corollary hypotheses are based on the regression analysis of the

post-reading ratings of interest and writing quality and on the pre-

reading ranking of five reading topics, analyzed by the correlation

ratio. The conclusions for each hypothesis are treated in separate

sections of this chapter. The conclusions on the major hypothesis

are followed by a discussion of some of the raw data from the research

which provide further support for some of the conclusions. The con-

clusions are followed by a brief sketch of several avenues for further

research suggested directly or indirectly by the data.

2. Conclusions on the Major Hypothesis

The results of the Cloze tests and an analysis of them show

a significantly higher Cloze score on the 04 forms (those with both

71
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types of redundancy added) as compared to the 01's on two of the three

topics, and no significant difference in score on the 04 as compared

to the 01 on the third topic. The results also show no consistent

significant differences between the 02 version (with increased syntac-

tic redundancy) and the 03 version (with increased semantic redundancy)

as compared to the 01's (originals).

Based on these results, the major hypothesis appears to be

confirmed in a limited and qualified sense. That is, increased redun-

dancy, when redundancy is increased both syntactically and semantic-

ally, seems to increase comprehensibility. As noted above, in one

case (the 200 series which was the passage on sports), increasing

redundancy, even of both types, made no significant difference in the

scores. All other variables in the study were analyzed using either

regression or the correlation ratio in an attempt to account for the

anomaly of the 200 series. No consistent, significant relationships

were found among the variables, or between any of the variables and

the Cloze scores, to account for the 200 series. However, several

Observations about the mean scores, the linguistic qualities of

redundancy, and reader background do provide further insight into

the results.

The analysis of variance was explained previously as, in part,

a comparison of the effect of the presence of a variable to its

absence. If the means are combined to reflect the treatment of the

analysis of variance on each variable alone, the results appear as

in Table 9. Note that, from the analysis of variance, semantic

redundancy alone significantly (*) improves the means for the 100

series and syntactic redundancy alone improves the means for the 300
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TABLE 9

CLOZE MEANS COMBINED AS TREATED BY

ANALYSIS OF VARIANCE

 

 

Without With Without With

Syntactic Syntactic Semantic Semantic

Redundancy Redundancy Redundancy Redundancy

Forms Mean Forms Mean Forms Mean Forms Mean

101 102 101 103

O O O * 0 *103 32 65 104 33 40 102 31 13 104 34 93

201 202 201 203

203 22.65 204 20.90 202 23.33 204 20.23

301 302 301 303
* *

303 14.60 304 20.95 302 16.38 304 19.20

 

series, and this increase is also significant. Note also, however,

that the combined means do improve for syntactic redundancy alone in

the 100 series and semantic redundancy alone in the 300 series, albeit

non-significantly. The 200 series presents a contrast in that the

combined means go down in the case of either type of redundancy and

the mean on 204 is also lower than that on 201. These drops are non-

significant, but are a contrast to the 100 series and the 300 series,

where adding redundancy improves the means to some extent in all

cases. Although the drop in the means in the 200 series is non-

significant, that is, neither supporting or disconfirming the major

hypothesis, the drop shows precisely this contrast between the 200

series and the other two sets of passages.

Further examination of the means shows another difference. In

the 100 series, the mean scores are relatively high in terms of

percentage correct. A Cloze percentage of over 50% is a relatively

high score, and the average Cloze percentage for all Of the 100 series
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is 69.93%. In the 300 series, the mean percentage is relatively low.

Here the average Cloze percentage for all Of the 300 series is 35.55%.

By contrast, the 200 series falls closer to 50% than either of the

other two, with an average Cloze percentage of 43.55%. In view of

these facts, the 100 and 300 series might be seen as extremes on a

scale of difficulty, with the 100 series representing a relatively

easy text, and the 300 series a relatively difficult text.

If these observations about difficulty are true, then the

difficulty of a text is apparently not directly related to sentence

length and vocabulary level. These superficial predictors of diffi-

culty were held constant for all versions of all passages, and yet,

there is a substantial difference in the Cloze scores on these

passages. Difficulty of a text is evidently significantly related to

linguistic redundancy. The effect of experiential redundancy, i.e.

the reader's prior knowledge, must also play a role and deserves

further study. Finally, difficulty is apparently significantly

influenced by reader interest, along with a number of other factors

not studied here, such as motivation.

Redundancy seems to improve comprehensibility, then, at the

extremes of ease or difficulty, but not in the middle. In part, this

pattern may exist because when Cloze scores hover around 50%, the

material is thought to be at an appropriate readability level for the

reader.1 When this level appears as a mean Cloze score, redundancy

appears to distract the reader from comprehending, rather than to

aid him.

One of the subjective impressions one gets from looking at

the actual fill-in items on the Cloze tests is that where the subject
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filled a blank, the word put in is almost always syntactically

acceptable with respect to the original item, even though not always

correct semantically. This suggests an explanation for the signifi-

cance pattern of the Cloze results. When the material is easy, as

in the 100 series, the reader can be more concerned with the details

of meaning, so that syntactic redundancy improves the scores only

slightly, but semantic redundancy improves comprehensibility signifi-

cantly. When the material is relatively difficult, as in the 300

series, making the syntactic structure more predictable by adding

redundancy improves comprehensibility significantly. However,

semantic redundancy--repetition and detailed explanation Of meaning--

only improves scores slightly.

These observations point to an important implication Of the

results: not only does adding redundancy increase comprehensibility

in general, but also, once the Cloze score on a text is known for a

particular group of readers, it appears possible to decide both

whether adding redundancy will make a significant difference, and also

what type of redundancy will yield the most significant improvement

in comprehensibility. Thus, an original text showing a Cloze score

of 70% or above for a group of readers (like the 100 series) can have

its comprehensibility increased significantly by adding semantic

redundancy. A text with a Cloze score of 30% or below for a group

of readers (like the 300 series) can have its comprehensibility

increased significantly by adding syntactic redundancy, and for one

where the Cloze score is at about 50%, increasing redundancy will

probably not help at all.
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In addition to providing a very practical insight to the use

of redundancy in texts, these observations also help to illustrate

the fact that the definition of redundancy in operational terms on a

syntactic and semantic dimension is a viable definition. The term

viable is quite appropriate here: the definition is not only workable,

but also is capable of further growth and development. Since an

operational definition of redundancy has been lacking until now, and

since the development of this definition was one of the major goals

of this project, the confirmation of the definition, albeit in a

limited sense, is a major result of this project. The definition will

undoubtedly be modified and improved upon in further research.

The fact that the 200 series text was at the right level for

the subjects in this study does not, by itself, fully account for the

fact that added redundancy made no significant difference in the

comprehensibility of the text, or that in a non-significant way added

redundancy seems to interfere with comprehensibility. The raw data

from the two measures of interest used in the study suggest another

way in which the 200 series differs from the other texts. Although

the points made in the discussion which follows cannot be confirmed

statistically, when considered together with the observations above,

they represent mounting evidence accounting for the anomaly of the 200

series Cloze scores.

From a subjective point of View, reader interest would seem to

be a key factor in comprehensibility. Most people find technical

material or scientific studies difficult to comprehend unless they

are specialists, whereas a compelling mystery is quite easy to

comprehend. Speed of reading is an obvious indicator of this
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difference: most people wish they could read technical material as

quickly and with the same high comprehension they get for novels,

newspapers, and the like. High interest, however, can offset diffi—

culty of material, so that if the reader is very interested, he will

probably become familair with the subject quickly and make steady

progress through even a very difficult text. Low interest, however,

has the Opposite effect, with some readers falling asleep over diffi-

cult texts. It appears, in the raw data on interest, that low interest

is the case in the 100 and 300 series, but not in the 200 series.

The raw data on interest come first from the pre-reading

ranking question, where the subject was asked to rank five topics in

order of his preference for them as reading subjects. The topics in

the list included women's liberation (the topic of the 100 series),

sports (200 series) and political science (300 series). Two other

"dummy" topics were also put on the list: famous people and science.

Each subject numbered the topics starting with "l" for the topic he

most liked to read about. In Table 10, the rankings by all subjects

for the topics of the passages they read are tabulated. That is,

all the responses to the women's liberation topic for the subjects

who read the 100 series are given in the table, and so on. For form

101, one subject ranked women's liberation first, three subjects

ranked it second, five subjects ranked it third, and so on. Again,

a ranking of "1" indicates high preference for, or interest in, the

topic, whereas a ranking of "5" indicates low interest. Only the

ranking of the topic from the list which is also the topic of the

passage read is given here. That is, for the 100 series, the rankings

on women's liberation are given, for the 200 series, the rankings on
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TABLE 10

TABULATION OF RANKINGS FOR THE TOPIC

OF EACH PASSAGE

 

 

Form Cloze % l 2 3 4 5

101 71.77 1 3 5 4 7

102 56.73 2 4 6 2 5 Ranking of Topic 4

103 69.96 0 1 7 6 5 Women's Liberation

104 81.25 2 4 5 3 6

201 49.80 6 1 5 2 5

202 43.50 4 9 5 0 2 Ranking of Topic 3

203 40.80 5 6 5 1 3 Sports

204 40.10 6 4 4 2 l

301 31.50 3 2 4 6 3

302 34.00 1 0 8 3 6 Ranking of Topic 1

303 26.90 0 2 4 5 9 Political Science

304 49.80 2 3 4 6 4

 

sports as a topic are given, and for the 300 series, the rankings on

political science are given.

In comparing the number of high interest rankings given to

the women's liberation topic by the 100 series subjects to the number

of high interest rankings given to sports by the 200 series subjects,

and those given to political science by the 300 series subjects, the

200 series subjects once again stand out. If rankings of "1" and "2"

are combined for each series as high interest, and "4" and "5" are

combined as low interest, the contrast is even more clear. Subjects

in the 100 and 300 series were not as interested in the topics they

read about as were the subjects in the 200 series.

Although this Observation cannot be statistically confirmed,

the raw data on the post-reading rating of subject interest in the

passage read indicate a similar contrast. Table 11 tabulates the
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results of the post-reading interest measure, which asked: "Despite

your ranking of the topics above, how interesting did you find this

 

 

 

passage?"

TABLE 11

TABULATION OF POST-READING INTEREST

QUESTION RESULTS

Form Cloze % 1 2 3 4 5

101 71.77 1 8 5 3 3

102 56.73 1 5 7 5 2

103 69.96 1 9 6 2 2

104 81.25 1 4 6 5 4

201 49.80 3 4 4 5 4

202 43.50 0 7 4 5 4

203 40.80 1 2 7 7 3

204 40.10 0 7 6 6 l

301 31.50 0 8 5 3 4

302 34.00 0 1 7 2 10

303 26.90 0 3 3 5 8

304 49.80 1 2 9 4 3

Key:

1 = very interesting

5 = very boring

The subject circled one of five choices ranging from very interesting

(1) to very boring (5). The 200 series again stands out, particularly

if 1's and 2's are combined as high ratings of interest, and 4's and

5's are combined as low ratings. The 200 series subjects appear more

interested in their passage on sports than the other subjects were in

their passages. Like the observations about Table 10, these observa-

tions cannot be confirmed statistically, but taken together with the

Cloze scores, they suggest why increasing redundancy made no signifi-

cant difference to the Cloze scores in the 200 series.
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The relationship between interest and the Cloze results seems

to be that increasing redundancy significantly improves comprehensi-

bility in the presence of lower interest as in the 100 and 300 series,

but has no significant effect in the presence of high interest.

Common sense seems to support this relationship, as we have observed

that readers will wade through even the most complex and prosaic texts

if they are interested. In such a case, adding redundancy seems not

to make a significant difference, except perhaps to distract the reader

slightly. The implication of this observation for much written

material is important. Where low interest is assumed or expected, a

writer might artificially increase redundancy to improve comprehensi-

bility. This sort of text modification could make a substantial

difference in technical materials and also in pedagogical writing.

One further explanation for the disparity of the 200 series is

provided by the raw data from the leisure time activity question, and

relates to the issue of the role Of redundancy as it interacts with

the reader's background. Clearly, some redundancy is created in text

by how much a reader knows about a topic beforehand. If readers know

a lot about a topic, reading material on that topic is likely to be

at least somewhat familiar to them and therefore, somewhat redundant

because Of their background. Thus, what the reader brings to a text

may have some effect on how comprehensible the text is and to what

extent it is already redundant. Table 12 presents a tabulation of

leisure time activity preferences by category. The main point here

is that if each column is totalled, giving a composite picture of all

subjects in the study, more subjects indicated an activity in the

sports category than in any other.
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TABLE 12

TABULATION OF LEISURE TIME ACTIVITY

PREFERENCES BY CATEGORY

 

 

 

Form Cloze % 1 2 3 4 5 6 7

101 71.77 5 1 4 0 0 1 5

102 56.73 9 3 2 0 1 2 3

103 69.96 5 3 5 l 0 3 2

104 81.25 4 2 5 l 2 3 3

201 49.80 7 0 9 2 0 0 l

202 43.50 3 1 5 3 l 3 2

203 40.80 7 2 l l 0 6 3

204 40.10 10 3 1 O 2 4 0

301 31.50 7 0 1 0 3 5 2

302 34.00 5 2 5 l 1 4 l

303 26.90 7 2 4 2 0 2 3

304 49.80 __Z _0 __2 _3 __2 _l_ __3_

Totals 76 19 44 14 12 34 28

Key:

1 = sports 5 = tv

2 = socializing 6 = misc.

3 = fine arts 7 = reading

4 = hobbies

Like the other observations from the raw data, this one cannot

be statistically confirmed, but it suggests something more about the

200 series. Sports was an area of preference for many of the subjects,

and those reading the 200 series may therefore have brought more

background about sports to the reading task, making the passages, in

all forms, familiar without linguistic modification. Thus, adding

redundancy seems to have had little or no impact, perhaps because the

text was already familiar to the subjects, by virtue of their interest

in, or prior knowledge of, the sports tOpic.
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With respect to the major hypothesis, then, it appears that

increasing redundancy does increase comprehensibility in at least

two of the three cases studied here. The linguistic qualities of

redundancy and some of the reasons why it had no effect on compre-

hensibility in the third case studied have been described and

discussed. Although none of these observations can be statistically

confirmed and each requires much further study, taken together they

provide a multi-faceted explanation for the 200 series results. The

results also show that the definition of redundancy devised for this

study is a viable definition and that practically speaking, the two

types of redundancy significantly increase comprehensibility under

highly specified circumstances.

3. Conclusions on the Corollary Hypotheses

One of the corollary hypotheses of the study is that increasing

redundancy increases interest in a passage of text. Two measures of

interest provided data on this hypothesis: the pre-reading ranking

question which asked the subjects to indicate by rank order their

interest in five tOpics, and the post-reading interest rating of the

passage read. A correlation ratio analysis was used on the ranking

question and regression was used to analyze the responses to the

rating question. Both analyses show that at best only weak correla-

tions appear between the Cloze scores and the two measures of interest,

and at worst, there is no correlation at all. Even where there is a

correlation between Cloze score and interest, such correlations are

generally not consistently significant.
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Based on these results, the corollary hypothesis on interest is

not confirmed by the data. Part of the problem with the interest

hypothesis is the way in which the data on interest were collected.

The pre-reading ranking question was probably a good idea in theory,

but difficult to use in practice. The ranking question introduced two

dummy topics: science and famous people and the latter was an espe-

cially popular choice. These topics may have skewed the results. The

data as collected were hard to handle because the ordering of topics

by each subject could not be fully considered in the correlation ratio,

and the rankings also could not be analyzed by regression or any other

more standard correlation procedure, because Of the nominal data

generated. Finally, it is not clear that this ranking question, even

considered together with the post-reading interest measure, represents

a truly accurate measure of reader interest.

Actually, the raw data on interest discussed above suggest

something quite different about the interest factor. It is certainly

clear that interest is important, but in addition, interest seems to

have some effect on redundancy in a text. For this reason, the terms

of the corollary hypothesis may be inverted order. A more appropriate

statement may be: increased interest diminishes the effect of

increased redundancy. This is the conclusion the raw data suggest.

Although this point is not statistically confirmed, it is supported

by the analysis of the major hypothesis results discussed previously.

The role of interest in reading presents a complex problem as there

is no widely accepted, valid, reliable measure of interest, and,

as yet no one has looked at interest with respect to the impact of

redundancy. If interest has a controlling effect on the impact of
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increased redundancy, it warrants very thorough further study.

The second corollary hypothesis on writing quality is that

increasing redundancy improves the subjective evaluation Of the

writing quality of the passage. A regression analysis was done on

the post—reading quality question, which asked the subject to evaluate

the quality of the writing in the passage read. The analysis showed

no consistent, significant correlations between the quality ratings

and the Cloze scores.

Based on these results, the corollary hypothesis on quality is

not confirmed by the data. Like the interest hypothesis, this hypo-

thesis presented some problems in the way the data were collected.

The subjects were asked to rate the passage in terms of clarity,

organization and style. Despite the fact that these are relatively

specific criteria, some subjects may not have been able to apply them.

(A recent survey done in the English Department at Wayne State

University showed that even the instructors of the English 0150

Freshman Composition course do not agree on the nature and meaning

of these criteria.)

In the case of both corollary hypotheses, even if any conclu-

sions could be drawn, they might be invalidated by the fact that only

one direct question was asked for each issue. Since it was not clear

what importance either issue might have, this method seemed reasonable

at the outset. Although this strategy for data collection on the

corollary hypotheses weakens the study as a whole, the raw data on

the interest question seem to suggest that the interest factor should

be very thoroughly examined.
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4. Directions for Further Study

The amount of discussion devoted to the raw data in this

chapter suggests that several follow-up studies are needed for two

reasons. First, several passages at different Cloze levels for the

subjects should be tested to clarify the 200 series results. Second,

followbup studies are needed to investigate the effect of interest and

reader background on redundancy and comprehensibility. Additional

work needs to be done to develop a valid, reliable measure of reader

interest which will provide ordinal data on interest. Such ordinal

data would make possible clear Pearson correlations of Cloze scores

to interest scores. Also, an ordinal measure of writing quality

would yield comparable data on reader judgment and perhaps make it

possible to confirm the hypothesis on writing quality. However,

teachers of writing have been looking for a measure of this kind for

some time without success, and it is not clear that this would be a

fruitful endeavor.

Although the raw data provide multiple avenues for further

investigation, several other possibilities have emerged during the

study. One such possibility involves text sophistication. Although

the Dale-Chall readability formula was used to control the sentence

length and vocabulary level of the material, perhaps the sophistication

of the passages vis a vis the subjects was a factor. One way of

testing this might be to try the same passages on older or younger

subjects to see if their sophistication or lack of it with respect to

the text might make a difference. Another possibility involves the

style of the passages. Perhaps the 100 and 300 series texts are

"highly abstruse," whereas the 200 series text is not. Such an
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investigation would have to find or develop a style index to measure

a factor like "abstruseness." Although the interest factor has

already been mentioned as a subject for further study, a further

possibility would involve checking on the high score/low interest

relationship. Here, subjects would have to be pre-selected in two

groups--one with high interest and one with low interest in the tOpic

of the passage. Some preliminary research would be in order in this

case to develop a valid, interval scale index of reader interest.

Such a scale may prove extremely difficult to develop and validate.

Because of problems discussed previously, this study dis-

regarded the socio-economic and educational background of the subjects.

This factor may also prove important to the issue of redundancy and

could be important to developmental as well as proficient adult

reading. Finally, far in the future, when the effect of increased

redundancy on comprehensibility of English text for native speakers

Of English is clear, researchers might turn to students of English

as a second language (ESL) and their problems learning to read English

proficiently. Although the ESL problems which led to this study

originally cannot be solved, at least some of the paths for further

study are marked, and may ultimately lead to solutions to the problems

in ESL.

5. Summary

The present study has, of course, done more than simply mark

paths for further study, though as a groundwork study, the marking

of paths is important. The research has several larger potential

implications for the field of reading. These implications are noted
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as potential because these results have yet to be confirmed and because

so much additional work remains to be done. The definition of redun-

dancy devised for this study and confirmed in a qualified sense in the

major hypothesis implies that redundancy can play an important role

in making the meaning more available in reading. It is also now clear

that redundancy can be easily increased in texts, and that increasing

redundancy is desirable. Finally, this area warrants further study

and is likely to yield valuable insights to increasing the comprehensi-

bility of text. The psycholinguists on whose work this study rests

define reading as getting meaning from print. This research has shown

that by adding redundancy to a text, we may be able to help a reader

achieve this goal more easily.



FOOTNOTES: CHAPTER 4

1John Bormuth, "Comparable Cloze and Multiple Choice .

Scores," Journal of Reading, 10 (1967), 291-99.
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APPENDIX 1

RESULTS OF THE PILOT STUDIES

TABLE 13

RESULTS OF THE FIRST PILOT

 

 

 

 

 

Form N Raw Mean/NO. of Blanks Pct.

100 Series: Male Dominance

101 14 16.93/50 33.86

102 13 17.23/49 35.16

103 12 17.50/49 35.71

104 18 23.05/48 48.02

200 Series: ySports

201 13 23.00/50 46.00

202 11 23.54/49 48.04

203 18 21.78/48 45.38

204 9 19.78/51 38.78

300 Series: Government

301 13 17.31/50 34.62

302 13 17.77/50 35.54

303 14 17.79/50 35.58

304 9 14.44/49 29.47
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TABLE 14

RESULTS OF THE SECOND PILOT

 

 

Form N Pilot 2 %s Pilot 1 %s

101 - not run 33.86

102 - not run 35.16

103 - not run 35.71

104 15 39.17 48.02

201 17 46.94 46.00

202 8 37.72 48.04

203 16 45.12 45.38

204 13 43.38 38.78

301 16 32.12 34.62

302 14 28.00 35.54

303 12 31.16 35.58

304 14 30.61 29.47
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APPENDIX 2

DIRECTIONS TO TEST ADMINISTRATORS

Directions for experiment

Thank you, again, and please thank your students, for me, for

their help.

Ask the students to answer the questions on the top half of side

one. Please tell the students the experiment will not have any

impact on their grades or careers.

Tell the students I am measuring the readability of this

material for college students.

Tell them they have 20 minutes to do the exercise on side 2.

Give your class 20 minutes to work as directed on side 2. Do NOT

give them more than 20 minutes, even if some students do not

finish the exercise in the time allowed.

At the end of the 20 minutes, ask the students to turn back to

side 1 and answer the two questions at the bottom of the page.

Try to be sure everyone answers these questions.

Collect the materials and place them in my mailbox at your very

earliest convenience.

Many thanks, again, for your help.

NOTE: Not all students will read the same passage, in case you try

to discuss it after the exercise.
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APPENDIX 3

MATERIALS

TO THE STUDENT: Please respond to the following items:

Your instructor's name:
 

Sex: male female

Age:
 

Your major, or, if insure, subject which interests you most

now:
 

Are you a U. S. citizen? (If not, indicate native country)

Year and term in school (e.g. senior, second term):
 

What language(s) do you speak at home?
 

Overall grade point average:
 

What degree are you working toward? (B.A., B.S., etc.)
 

What is your parents' average yearly income?
 

What is your favorite leisure time activity?
 

Which languages have you studied besides English?
 

How often do you read for pleasure (newspapers, books, etc.)?

Circle one: every day a few times a week about once a week

very rarely

Which of the following topics would you most like to read about?

Rank them according to your preference, using 1 for the tOpic you

like most:

political science

famous people

sports

92
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women's liberation

science

QUESTIONS:

Directions: When you are told to do so, please answer the following

questions by circling one answer for each question.

 

1. Despite your ranking of topics above, how interesting did you find

this passage?

a. very interesting

b. moderately interesting

c. neither interesting nor boring

d. moderately boring

e. very boring

2. In terms of clarity, organization and style, how well written do

you think this passage is?

a. very well written

b. moderately well written

c. neither good nor bad

d. moderately poorly written

e. very poorly written
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Form 101

Directions: Please read the following passage through as many times

as you need to, filling in the blanks with the words you think have

been left out. Some words may be used more than once, and words

already in the passage may be used. Use only ong_word in each blank.

Try to fill in every blank.

 

SO far as the history of the origin of masculine dominance is

concerned, we must call attention to the fact that this is a phenomenon
 

which does not occur as a natural thing. This is indicated by the

numerous laws which are necessary to guarantee this domination to men.
 

It is also an indication that previous to the legal enforcement of
  

masculine domination there must have been other epochs in which the
 

masculine privilege was not nearly so certain. History proves that

such epochs actually existed in the days of the matriarchate, the 352

in which it was the mother, the E9222: who played the important £213_

in life, particularly §o_far as the ghllg_was concerned. At that time

each map in the clan was in duty 22229.t° respect the honored position

of the mother. Certain customs and usages are still colored by this

ancient institution, as for instance, the introduction of all strange
  

men to a child with the title "uncle" or "cousin". A terrific battle

must have preceded the transition from matriarchate to masculine
 

domination. Men who like to believe that their privileges and
 

prerogatives are determined by nature will be surprised to learn that

men did not possess these prerogatives from the beginning, but had to

fight for them. The triumph of man was simultaneous with the

subjugation of women, and it is especially the evidence in the devel-
 

opment of the law which bears witness to this long process of

subjugation. Masculine dominance occurred chiefly as a result of

constant battles between primitive peoples, during the course of
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which man assumed the more prominent role as warrior, and finally

used his newly won spperiority in order to retain the leadership for
 

himself and for his own ends.
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Form 102

We must call attention to the fact that so far as the history

of the origin of masculine dominance is concerned, this phenomenon of
 

masculine dominance does not occur as a natural thi g. The fact that

masculine dominance is not natural is indicated by the numerous laws

which are necessary to guarantee this domination to men. Previous to
 

the legal enforcement of masculine domination, there must have been
 

other epochs in which the masculine privilege was not nearly so

certain, and this Eggp also indicates that masculine dominance is not

natural. History proves that such epochs actually existed in the days

of the matriarchate, the agg_in which the mother, the gomap_played

the important :91; in life, particularly so far as the ghili was

concerned. Each mgp_in the clan was in duty popng, at that time, to

respect the honored position of the mother. Certain customs and

usages are still colored by this ancient institution, as for instance,
 

the introduction of all strange men to a child with the title "uncle"

or "cousin". A terrific battle must have preceded the transition
 

from matriarchate to masculine domination. Men may like to believe

that their privileges and prerogatives are determined by nature, but
 

they will be surprised to learn that 933 did not possess these

prerogatives from the beginnipg, but had to figpp for them. The

triumph of 232 was simultaneous with the subjugation of women, and

the evidence in the development of the lay especially bears witness

to this long process of subjugation. Masculine dominance occurred

chiefly as a result of constant battles between primitive peoples,

during the course Of which man assumed the more prominent role as
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warrior, and finally used his newly won superioripy in order to
 

retain the leadership for himself.
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Form 103

SO far as the history of the origin Of masculine dominance is

concerned, we must call attention to the fact that this is a phenomenon
 

which does not occur as a natural thing. This is indicated by the

numerous laws which are necessary to guarantee this domination to men,
 

such as property rights and divorce laws. It is also an indication
 

that previous to the legal enforcement of masculine domination there
 

must have been other epochs in which the masculine privilege was not

nearly so certain. History proves that such epochs actually existed

in the days of the matriarchate, the Egg in which it gag the mother,

the woman, who played the important 52;; in life, particularly go

far as the philg was concerned. At that time, each man in the clan

was in duty pggpd to respect the honored position of the mother.

Certain customs and usages are still colored by this ancient

institution, as for instance, the introduction of all strange men to
 

a child with the title "uncle" or "cousin". A terrific battle must

have preceded the transition from matriarchate to masculine domination.
 

‘Mgp_who like to believe that their privileges and prerogatives, for

example, their authority in the family, are determined by nature

will be surprised to learn that Egg did not possess these prerogatives

from the beginning, but had to figpp for them. The triumph of gap,

that is, his rise to a position of power, was simultaneous with the

subjugation of women, and it Ea especially the evidence in the
 

development of the law which bears witness to this long process of

subjugation. Masculine dominance occurred chiefly as a result of

constant battles between primitive peOples, during the course of

which man assumed the more prominent role as warrior.
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Form 104

We must call attention to the fact that so far as the history

of the origin of masculine dominance is concerned, this phenomenon of
 

masculine dominance does not occur as a natural thi g. The fact that

masculine dominance is not natural is indicated by the numerous laws

which are necessary to guarantee this domination to men, such as
 

property rights and divorce laws. Previous to the legal enforcement
 

of masculine domination, there must have been other epochs in which

the masculine privilege was not nearly so certain, and this £535 also

indicates that masculine dominance is not natural. History proves

that such epochs actually existed in the days of the matriarchate,

the agg in which the mother, the 22232 played the important £912 in

life, particularly so far as the gpllg_was concerned. Each man in

the clan was in duty pogpg, at that time, to respect the honored

position Of the mother. Certain customs and usages are still colored

by this ancient institution, as for instance, the introduction of all
 

strange men to a child with the title "uncle" or "cousin". A terrific

battle must have preceded the transition from matriarchate to
 

masculine domination. Men may like to believe that their privileges
 

and prerogatives, for example their authority in the family, are

determined by nature, but they will be surprised to learn that 233

did not possess these prerogatives from the beginning, but had to

‘figpp for them. The triumph of gap, that is, his rise to a position

of power, was simultaneous with the subjugation of women, and the
 

evidence in the development of the law especially bears witness to

this long process of subjugation. Masculine dominance occurred

chiefly as a result of constant battles between primitive peoples.
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Form 201

American newspapers created, nurtured and shaped mass spectator

sports between the Egg of the Civil HEE and World War II. Since Wogld

War II, radio and television have become more important in spreading

the interest and determining the £232 of these activities. In no

other culture have the commonplace aspects of popular ggggg so perme-

ated daily_1$£g, even for those who pgy no direct attention. Sports

terminology and thinking habits have become an inseparable, often

unrecognized, pggp of our language and even our philosophy. In man-

hours devoted to sports activities, in dollars generated by direct
 

and allied sports business, in sheer amount of recreational attention

devoted to playing, watching, reading about and listening to organized

sports events, American sports have a hold on American civilization

unmatched in any other time or plagg.

Spectator interest rests on three pillars: intimate knowledge

(or at least the illusion of it) of the nature of the ggmg_and the

identity of the participants, some degree of emotional alliance to
 

one side or the other, and willingness to spend money for this sort of
 

entertainment. Without the first, mental involvement is not possible;
 

without the second, the first quickly becomes meaningless. But

without both, the motivation for the crucial third element can't be
 

maintained, and without the commercial element the staging of

sufficiently skilled and significant contests would not be possible.

The growth of television and radio, however, has meant an

important difference to the first element, the spectator's knowledge.
 

Television has changed this knowledge in two directions. On the one

hand it is immeasurably more informative than newspaper and magazine
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stories ever were: the close-up, the instant replay, the right camera

angle, slow motion. Furthermore, television (and even radio) carries

with it instantaneous commentary on what is happening, complete with
 

statistical and personal sidelights.
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Form 202

American newspapers created, nurtured and shaped mass spectator

sports between the Eng of the Civil Egg and World Wag II. Radio and

television have become more important in spreading interest and deter-

mining the £o£g_of these activities since Woglg_War II. The common-

place aspects Of popular gamgg have permeated daily life in our

culture as in no oppgg, even for those who p§y_no direct attention.

Sports terminology and thinking habits have become an inseparable,

 

often unrecognized, part of our language and even our philosophy.

American sports have a hold on American civilization unmatched in any
 

other time or place, in man-hours devoted to sports activity, in

dollars generated by direct and allied sports businesses, and in
 

sheer amount of recreational attention devoted to playing, watching,

reading about and listenipg to organized sports events.

Spectator interest rests on three pillars: intimate knowledge

(or at least the illusion of knowledge) of the nature of the gaps

and the identity of the participants,some degree of emotional alliance
 

to one side or the other, and willingness to spend money for this sort
 

of entertainment. Mental involvement is not possible without the
 

knowledge; the knowledge becomes meaningless quickly without emotional

alliance to a gigg, The motivation for the crucial commerical element

can't be maintained without knowledge and emotional alliance, and

without the commercial element, the staging of sufficiently skilled

and significant contests would not be possible.

The growth Of television and radio has meant an important

difference to the spectator's knowledge, however. TeleviSion has
 

changed this knowledge in two directions. First, television is
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immeasurably more informative than newspaper and magazine stories

ever were: the close-up, the instant replay, the right camera angle,

slow motion. Second, television (and even radio) carries with it
 

instantaneous commentary on what is happening, complete with
 

statistical and personal sidelights.
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Form 203

American newspapers created, nurtured and shaped mass spectator

sports such as football and baseball between the Egg of the Civil flag

and World War II. Since Woglg_War II, radio and television have

become more important in spreading interest and determining the £352_

of these activities. In no other culture have the commonplace aspects

Of popular ggmgg so permeated daily life, even for those who pay no

direct attention. Sports terminology and thinking habits have become

an inseparable, often unrecognized, pggp of our language and even our

philosophy, as in, for example, taking a rain check or getting to
 

first base. In man-hours devoted to sports activity, in dollars

generated by direct and allied sports businesses, in sheer amount of

recreational attention devoted to playing, watching, reading about

and listening to organized sports events, American sports have a hold

on American civilization unmatched in any other time or place.
 

Spectator interest rests on three pillars: intimate knowledge

(or at least the illusion of it) of the nature of the game and the

identity of the participants, some degree of emotional alliance to one
 

side or the other, and willingness to spend money for this sort of
 

entertainment. Without the first, mental involvement is not possible;
 

without the second, the first quickly becomes meaningless. But without

both, the motivation for the crucial third element can't be maintained
 

and without the commercial element the staging of sufficiently skilled

and significant contests would not be possible.

The growth of television and radio, however, has meant an

important difference to the first element, the spectator's knowledge.
 

Television has changed this knowledge, that is, has increased it, in
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two directions. On the one hand, it is immeasurably more informative
 

than newspaper and magazine stories ever were. Furthermore, television
 

(and even radio) carries instantaneous commentary on what is happening.
 



106

Form 204

American newspapers created, nurtured and shaped mass spectator

sports such as football and baseball between the Eng of the Civil Egg

and World War II. Radio and television have become more important in

spreading interest and determining the £o£m_of these activities since

.HQElQ War II. The commonplace aspects of popular ggmg§_have permeated

daily life in our culture as in no oppgg, even for those who pay no

direct attention. Sports terminology and thinking habits have become

an inseparable, often unrecognized, pagp of our language and even our

philosophy, as in, for example, taking a rain check or getting to
 

first base. American sports have a hold on American civilization
 

unmatched in any other time or plagg, in man-hours devoted to sports

activity, in dollars generated by direct and allied sports businesses,

and in sheer amount of recreational attention devoted to playing,

watching, reading about and listening to organized sports events.

Spectator interest rests on three pillars: intimate knowledge

(or at least the illusion Of knowledge) of the nature of the ggpg_and

the identity of the participants, some degree of emotional alliance
 

to one side or the other, and willingness to spend money for this
 

sort of entertainment. Mental involvement is not possible without
 

the knowledge; the knowledge becomes meaningless quickly without

emotional alliance to a gigg. The motivation for the crucial

commercial element can't be maintained without knowledge and emotional

alliance, and without the commercial element, the staging Of suffi-

ciently skilled and significant contests would not be possible.

The growth of television and radio has meant an important

difference to the spectator's knowledge, however. Television has
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changed this knowledge, that is, has increased it, in two directions.

First, television is immeasurably more informative than newspapers

or magazines. Furthermore, television (and even radio) carries
 

instantaneous commentary on what is happening.
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Form 301

It is not easy to evaluate the performance of government. From
 

a general point of view, performance correlates with responsiveness:
 
 

the more the decision—making machinery responds to the demands and

the interests articulated within the system, the higher the lgygl of

performance. By the same 52333, the more the government allows new

socio-economic groups to participate in the system and make their

interests heard and their demands satisfied, the greater the legiti-

macy and stability of the system. But since governmental decisions

are made about the allocation of scarce resources or benefits
 

priorities must be established. Some may get more and others less.
 

Thus, some demands are likely to be fully met, others only in par ,

and some not at all. The greater the number of demands satisfied,

the greater the rate of governmental performance. Thus, if defense

is the highest demand, failure to be prepared against aggression would
 

be an indicator of nonperformance. Prolonged unemployment (i.e.

failure to meet the demand for full employment) would amount to

nonperformance. Prolonged nonperformance would lower the attachment

of many groups to the government and ultimately to the system, thus
 

providing for instabilipy that takes the form of a widespread
 

rejection, not only of the government but of the system itself. Thus,
 

failure to heed the interests and demands of a minority may account

for its disaffection and the ultimate rejection of the political

system on its part.

From an overall poipp of view, governmental performance relates

to the manner in which over a given period of time the government

meets and copes with specific social and environmental problems and
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also anticipates them. It_i§ not unlikely, however, that careful

study might indicate that interests and individual pressures for a

given decision may pg difficult or impossible or even unwise to heed.



110

Form 302

Evaluating the performance of government is not easy. Perform-
 

ance correlates with responsiveness from a general point of view: the
 

more the decision-making machinery responds to the demands and the

interests articulated within the system, the higher the lgygl of

performance. By the same_po§gp, the more the government allows new

socio-economic groups to participate in the system and make their

interests heard and get their demands satisfied, the greater the

legitimacy and stability of the system. Priorities must be estab-
 

 

lished, since governmental decisions are made about the allocation of
 

scarce resources or benefits. Some groups may ggp_more and others

less. Thus, some demands are likely to be fully'mgp, other demands

only in p355, and some not at all. The greater the number of demands

satisfied, the greater the gap; of governmental performance. Thus

failure to be prepared against aggression would be an indicator of
 

nonperformance, if defense is the highest demand. Prolonged unemploy-

ment would amount to nonperformance (i.e. failure to meet the demand

for full employment). Prolonged nonperformance would lower the

attachment of many groups to the government and ultimately to the
  

system, thus providing for instabiligy that takes the form of a wide-
 

spread rejection, not only of the government but of the system itself.

Thus, failure to heed the interests and demands of a minority may

account for the minority's disaffection and ultimate rejection of the

political system on the minority's part.

From an overall poinp of view, governmental performance relates

to the manner in which over a given period Of time the government

meets and copes with specific social and environmental problems and
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also anticipates those problems. Careful study is likely to indicate,

however, that interests and individual pressures for a given decision

may 23 difficult or impossible or even unwise to heed.
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Form 303

It is not easy to evaluate, that is, to judge and appraise the

performance of government. From a general point of view, performance
 

correlates with responsiveness: the more the decisiondmaking
  

machinery responds to the demands and the interests articulated within

the system, the higher the lgygl of performance. By the same 53333,

the more the government allows new socio-economic groups to partici-

pate in the system and to make their interests heard and their demands

satisfied, the greater the legitimacy and stability of the system.
 

But since governmental decisions are made about the allocation of
 

scarce resources or benefits, such as money and manpower, priorities
 

must be established. Some may_gg£ more and others less. Thus, some

demands are likely to be fully Egg, others only in pa£_, and some not

at all. The greater the number Of demands satisfied, the greater the

£352 of governmental performance. Thus, if defense is the highest

demand, failure to be prepared against aggression would be an

indicator of nonperformance. Prolonged unemployment (i.e. failure to
 

meet the demand for full employment) would amount to nonperformance.

Prolonged nonperformance, for example, continued high unemployment and

inflation, would lower the attachment of many groups to the government
 

and ultimately to the system, thus providing for instability that

takes the form of a widespread rejection, not only of the government

but of the system itself. Thus, failure to heed the interests and

demands of a minority may account for its disaffection and the

ultimate rejection of the political system on its part.

From an overall poing of view, governmental performance relates

to the manner in which over a given period Of time the government
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meets and copes with specific social and environmental problems and

also anticipates them. Interests and individual pressures may be

difficult or unwise to heed.
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Form 304

Evaluating, that is, judging and appraising, the performance
 

 

of government is not easy. Performance correlates with responsive-
 

 

ness from a general point of yigy: the more the decisiondmaking

machinery responds to the demands and the interests articulated within

the system, the higher the lgygl of performance. By the same pokgp,

the more the government allows new socio-economic groups to partici-

pate in the system and make their interests heard and get their

demands satisfied, the greater the legitimaoy and stability of the
 

system. Priorities must be established, since governmental decisions
 

are made about the allocation of scarce resources or benefits, such
 

as gppgy and manpower. Some groups may gg£_more and others less.

Thus, some demands are likely to be fully mpg, other demands only

in pggp, and §omg_not at all. The greater the number of demands

satisfied, the greater the Eggs of governmental performance. Thus,

failure to be prepared against aggression would be an indicator of
 

nonperformance, if defense is the highest demand. Prolonged

unemployment would amount to nonperformance (i.e. failure to meet the
 

demand for full employment). Prolonged nonperformance, for example

continued high unemployment and inflation, would lower the attachment

of many groups to the government and ultimately to the system, thus

providing for instability that takes the form of a widespread
 

rejection, not only Of the government but of the system itself. Thus,
 

failure to heed the interests and demands of a minority may account

for the minority's disaffection and the ultimate rejection of the

political system on the minority's part.
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From an overall point of view, governmental performance relates

to the manner in which over a given period of time the government

meets and copes with specific social and environmental problems and

also anticipates those problems. Interests and individual pressures

may be difficult or unwise to heed.
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