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CHAPTER I

INTRODUCTION

Background of the Prcblem -

One of the major problems at all levels of education has been
determining the suitability of text material for the students to be
instructed. In order to assess the appropriateness of new writings,
teachers have relied on three general approaches: (1) measuring
the readability of the material with various formulas or scales,

{2) testing the level of comprehension of a sample of students
with queries on content from the text under consideration, and, most
commonly, (3) using subjective judgment. wWeaknesses exist for all
three techniques.

The first readability formulas and scales to predict difficulty
of written material were developed over fifty years ago, and today
over forty exist. Most depend on a count of averade sentence liength,
average syllables per word, an analysis of vocabulary and/or frequency
of various parts of speech in a passage. Most of these do not directly
consider the syntactic complexity of each sentence nor the background
of individual readers for coping with various types of sentences. The
major flaws of comprehension tests for prediction are that they are
time~consuming to prepare and administer, may themselves suffer from
problems of readability, and are only valid for the group'of students

and specific materials tested. The third approach is only as good as

1

8



the experience of the teacher and his knowledge of his students.
During the past ten years a small group of investigators, in-
fluenced by recent developments in the fields of transformational
grammar and psycholinquistics, have given more attention to the in-
fluence of syntax on readability. Attempts have been made to identify
part’  "arly easy or complicated sentence structures, and several new
formulas and comprehension tests based on grammatical nanipulation
have appeared. Several new theories have also been proposed which
should help eventually to improve predictive instruments. One of
these is the Kernel Distance Theory sugge;ted by Pry in 1974,
According to the Kernel’Distance Theory, one method by which
sentence complexity may be altered is by varying the placement of
subject, verb, and object in relation to each other, and to the
sentence as a whole. Four basic patterns of varying complexity
(and, consequently, of reading ease) are postulated. Vocabulary,
sentence length and any other factors usually measured¢ by traditional
readability formulas remain constant across all the gentences compared.
Thus far one study to validate the Kernel Distance Theory has
been carried out. The Joseph De Pierro dissertation at Rutgers
University has developed a set of sentence pairs, each of which
contrasts two of the four basic patterns. In order to determine
differing sentence complexity De Pierro measured subjects' gilent
reading time while they read each sentence of a pair; and their

degree of accurate recall and response delay of each.



Statement of the Problem

This study was an attempt to validate both the Fry-Kernel Distance
Theory and the De Pierro findings. 1In this study, two samples were
utilized from one grade level, the first year of a commnity college.

As in the earlier investigation, subjects were presented with sentences
arranged in pairs, each contrasting different patterns thougﬁ made up
of the same words. However, in this study the same sentences and some
new ones were presented in a classroom setting, and sentence comple;ity
was measured through student judgment rather than the dependent variables
of the earlier study. Students were asked to report the harder sentence
in each pair and to indicate their selection by checking.the appropriate
blank on their answer sheets. Results were analyzed to identify more
difficult sentence patterns aq? to see if subjects of different reading
ability react in different ways. Hypotheces to be tested:
1. Subjects will judge sentences that have distance at the beginning

harder than those that have distance at the end (DL > p4).1
2. Subjects will judge sentences that have distance between subject

and verb harder than sentences with distance at the end (D2 > D4).
3. Subjects will judge sentences that have distance between subject

and verb harder than sentences with distance at the beginning

(b2 ) D1).

1According to the notation system used here, D = distance (such
as a clause), and numerals indicate where that distance occurs in the
sentence: 1 = before the kernel, 2 = between subject and verb, 3 =
between verb and object, and 4 = after the kernel. The word "kernel”
as used in this study always refers to the subject, verb, object com-
bination, the core of a sentence. .
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4. Subjects will judge sentences that have distance Setween subject
and verb harder than sentences with distance between verb and
object (D2 ) D3).

5. Subjects with higher reading scores will judge sentences dif-

ferently from subjects with low reading scores.

Importance of the Study

It is true that traditionally investigators have shied away from
investigations based on subjective evaluation. A few studies exist
which utilized student evaluation of specific text material or judgment
of word frequencies. Otherwise most opinion measurement surveyed in
the general literature appears to have been confined to evaluation of
attitudes toward social institutions or activities. However, it is the
belief of this researcher that student judgment of text, although sub-
jective, is a legitimate area for research. After all, if a student
thinks a sentence is too difficult to understand, though he may be
interesﬁed in the subject matter, he may decide not to continue reading
2 passage. He will no doubt not understand why he finds it so difficult
if the problem is syntactic, but .">r him that is immaterial. It is not
an immaterial concern for the writer or text evaluator however. If he
can identify various syntactic structures that a population of subjects
with a predetermined reading ability and scholastic background thinks
is too complicated for reading comprehension, he may be able to produce

or select more appropriate reading materials for his reading audience.



Variables

1. Reading ability: This was determined by examination of scores
on reading achievement tests. For this study, scores were
taken from the reading portion of the College Guidance and -
Placement Test. Cut~off points used by the subject school to
determine "good” and "pcor" readers were utilized to categorize
students accordingly.

2. Types of sentences: These followed the four basic patterns
suggested by Fry in the Kernal Distance Theory and described in
the first four hypotheses above.

3. Student judgment: Subjects were asked to choose the more difficult
of two sentences. .It is hoped that accurate student responses
were encouraged through carefully designed instructions and the

oral introduction.

Limitations of the Study

The investigation was restricted to one college grade level, al-
though a span of age was expected. Testing was administered in a
general classroom setting and only once to gach subject. Consequently,
it was not possible to take an average of individual performance. The
only sentence patterns to be manipulated were those indicated ahove,
and applications of results will, therefore, only be applicable to
such sentence types. As in the De Pierro study, sentences were presented
in isolation and findings may not be applicable to student judgment of
such sentences in context. Pefhaps the biggest limitation of the study
was the reliability of subject responses. Finally, no attempt was made
to apply any findings to existing readability fq;mglas or to develop a

new one. M
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CIAPTER IX
A JEVIIW OF THRE LITERATURE

This reviev of the litevature will begim with a drief consideration
af the Sevelopment of readabllity snalysis, with an emphanis on its
Aistory and traditional weaknesses. In order to understasd these weak-
nResst:, this chapter will focus mext on recest models of readisg de-
veloped by psychologists and peycholimguists, and oa recent theories of
1inguists, wiich, ia turn, have affected the modals of the resding
process. Pmsearch employing the specific verisbles of this particular
-Mytutmhmxnd—-wk-umum.m
of college pogulations fer data collectioa, differemces betweea good
and poow reeders, and subject judgneat as a measaring devics.

Resdability research hes beem goiny oa siace shortly after World
War I. Iaitially it ves primarily comcerned with talloriag iastrwction-
al materials to stuleats and Melping to determine the spprupristensss
of commarcislly svailabls setarials. In the course of stully sech re-
search has alse Malped provide insights iate the nature of the cumpre-
heasiea process.

withopt systamstic ssams of predictiag stedent seccess with par-
ticular saterials, the sverage tesacher to tiis day has two mssans of
aaking sech deterwinetion. He or she can wee & tast for julging con-
prebmnsion 4ifficulty, o eoa rely oa his or her previcws enperience
with such setarisls and grops of stulents. The former seletion

13



introduces two problems: such a test is tCypically in {tself, a reading
task with which some students may not be able to cope for various
reasons, and it does not help pinpoint specific problem areas, i.e.,
words, phrases and/or sentences. Teacher judgment has been shown to be
impressive in many cases (Jorgenson, 1975). However, this technique
appears to be tied to teacher expectations for their students, and could
hardly be considered acceptable procedure for the inexperienced. Another
problem is that as vith the testing approsch sentiored above, no

means for close analysis of potential problem areas is provided, mor

is guidance given to future writers or revision editors. Nence, the
need for a more scientific approach.

Readability fcrmulas originated with that of Lively and Pressey
(1923) and by the time Jeanne Chall wrote her exhaustive appraisal of
those existing by 1938, tweaty-nine separate formulas or similar meas-
ures of readadbility could be eveluated. Of these, the majority relied
on analysis of vocsdulary, cosparing samples of taxt to basic word
1ists, swch as Thorndike’s, published n‘xnx. Other criteria variously
considered included a number of different words used in a passage (as
in Washiurae and Vogel, 1928), words beginning with crucial letters
(Leversaz, 1929), sverage sentence leagth (a common msasure, first wsed
by Cray and Leary, 1935), and such abstract measures as "luman interest®
or “level of abstraction” made popular by Plesch (1948, 1931). 1Ia o
few cases, comsideration weas made of syntactic elameats ia the selec-
tions, which we shall see was of prime interest in the cwrreat stody.
Of these, the S0st motsworthy were Washburne and Yogel (1928) who
considered nmbers of prepositions, Ojemasn (1934) wo esployed counts
of prepositions ples infinitives, Dale and Tyler (1934) who wtilised

14



the number of indeterminate clauses, Gray and Leary (1925) who counted
prepositional phrases, as did Lorge (1939) in his first readability
formula. However, attempts to systematically assess the validity or
reliahility of such measures wera limited at best.

In subsequent years, readability formulas tended to eliminata
direct syntactic measures. The trend was toward achieving maxismum
objectivity, simplicity and ease of computation so that any clerk, or
eventually, any computer, could be trained to quickly and accurately
pPredict the readability of a given passage. So, we note that by 1963,
vhen KXlare was writing his review of the field, most practitioners
were relying on formalas which correlated average sentence length,
considered to be a sufficient measure of syntactic complexity, with
some neasure of vocabulary, such as a comparison with a basic list, or
merely an average of syllables per passage. Of course this incorrectiy
assumes that all words of equal length, and all sentences of equal
length, are equally difficult. B ever, such techniques were still
being staunchly defended in 1974 by Glazer whose studies showed that

most longer sentences also happened to be comparatively syntactically

conplex.
In 19374, Kl.re revieweld the latest advances in readability formmlas.

Of thirty English formmlas and methods examined, only seven toock syn-
tactic complexity into account. In that same year, Rarris noted that
from the research he surveyed the most consistently reliable variadles
of readability were vocalulary difficulty and sentence length. Rowever,
hplmwmummtmummofﬁcuotmh-

linguistic variabler, which will be described later.
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According to Bormuth (1967) two important developments have taken
place in the area of readability in the past twency-five years. One
is the developmant of the cloze technique (Taylor, 1953). Briefly,
this method of analyzing text requires that words be deleted according
to a set schedule, usually every fifth word; difficulty is then assessed
according to the level of performance of subjects at restoring the
missing vords. Bormuth and others claim this method to be highly valid
and reliable. They also point out that it helpe ixsolate passages of
especial @ifficulty.

However, other researchers question these findings. Nittleman
(1973) pointed cut that the deletion of certain types of words, {.e.,
content words, can be more deleterious to performance than removing
structure words. Wood and Schlieff ()974) also found little correlation
between cloze measures and those of aine pres’..geous readability form-
ulas for deteraining the difficulty of non-text materials. Llast. .
Carver (197]) found from studies with college level subjects that,
though closze may be appropriate for testing the recall of memorized
materials, this technigque is not valid otherwise for testing comprehen-
sion. Be implied that this technique is not sppropriats for assessing
readability for this popmlation as well.

Borw'ch pointed out one other important development in recent
years: the publication of two cosprehensive reviews and analyses of
the field of readability, one by Jeanne Chall in 195E, and the other
by George Klare in 1963. These have helped point the way towards the
development of more reliable methods of measuring reeding difficulty

and better analysis of obtained dsta. Both alsc esphasized the need
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fc;r accurate measuring and describing of linquistic features which
affect comprehension.

A third major development, not mentioned by Bermuth should also
be noted. 1In 1962, Ruth Strickland published the first major study
by an educational researcher of the language complexity of children.
Her prime concern was thc influence of oral language patterns on
reading comprehension. In her studies, she concentrated on oral
lanquage units, {.e. those separated by intonation. This paved the
vay for others to consider language units separate from literal sen-
tences.

In order to better understand the change in emphasis from sim-
pilistic sentence element counts to the cosplex linguistic analysis on
which the current ressarch was based, it is important to considexr the
nature of the comprehension process in reading, as well as lingquistic

features of language.

Psycholinquistics and Reading

Perhaps the first psychologist to seriously consider the influence
of syntax on thought, thercby kicking off the whole new field of
psycholinguistics, was George A. Miller. 1In his presidential sddress
before the Eastern Psychological Association in 1962, he challenged his
cohorts to actept a more realistic conception of language. Generally
speaking, psycholinguists claim that readability can only be understood
vithin the context of the reading process itself. In order to read,
the reader utilizes his linguistic and experiential background, along
vitbmqtaphicdisplayouam in order to process three kinds of
information: syntactic, semantic and grapho-phonemic. Reading then
Mamterofum.mimwmammuunm
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which are ¢onfirmed or rejected as reading progresses. This view-
point was first presenced by Thorndike (1917) and has probably been
best developed recently by Coodman (1970).

Other psycholinguists appear to agree. Smith (1973) divided
reading into two concurrent processes, one utilizing visual informa-
tion, and the other, nonvisual information, and he suggested that
there may be a trade-off between the two. If one is readily familiar
with the langquage and content of a passage beforehand, the reader may
find material easier since less visual information is needed. The
converse is also true.

Several experiments which have analyzed reading errors (or
"miscues” as Goodman would call them) appear to bear this out. They
have ghown that most skilled readers do not attack a passage word hy
word, but in grammatically acceptable sequences. Wwhen errors are
made, they are most usually substitutions by words which are the same
part of speech as the word misread (see Kolers, 1973 and Hoffner, 1974).
This tendency to make syntactically acceptable errors appears to be
typical of even low-ability readers, although they appear to be less
able to retain long units of cues in mesmory.

Hoffner concluded that syntax was most important for cueing in
the easier passages; in harder ones, readers fell back on the grapho-
phonemic cues, although the syntzctic cues still appeared to be more
important than the semantic. In other words, she found that “the

ability to process syntactic features did not depend on the ability to

process meaning®™ (p. 85).
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Hittleman (1973) has summarized very nicely what these findings
mean for readability measures. He suggested that pecause inrdividual
readers' backgrounds are not taken into account. the traditional form-
ulas, based as they are solely on the printed page, can in no way be
considered absolute measures of readability. Considering this problenm,
Bormuth has suggested that the only way out may be developing read-
ability profiles. These would include levels of difficulty of various
language features in a passage as determined for various groups, rather
than the constant correlation between features which typify formulas
now in use. Study of linquistic variables, the major actlv}ty of much
psychological research of late and of this thesis, ghould be particu-

larly useful for developing such profiles.

Syntax and Linquistic Theory

The evolution of linguistic theory has been a rather complex
process which has snow-balled in the past quarter decade. Several
important new schools of thought have emerged which have augmented,
and in some cases, contradict, earlier held beliefy, ag well as each
other. Since many letailed texts have appeared on the subject, only
a cursory description will be given of the msjor theories currently
supported, with an esmphasis on syntactic aspects of each. Greater
esphasis will be given to recant psychological eXPeriments designed

to verify these theories.
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The Structural Approach

Up until the mid-1950's, most of linguistics was descriptive, or
structural as it was often called. Such an approach seeks to identify
sound features that identify and separate words, markers that 1dent1£y
units of grammatical patterns, and patterns of grammatical structure
that "reqularly elicit recognition responses of qrmtlul or structural
meanings.” (Fries, 1963, p. 73)

This approach is often contrastive and of especial interest to
foreign language teachers. For instance, in modern English it is es-
sential to understand the position of the subject and object in each
sentence because there are no contrastive forms of the article "the."
In the sentence, “"The man killed the lion,” reversing the position of
the subject and the object would produce an entirely different meaning
from the original. This is not true irx many other lanquages.

Interestisy though this kind of analysis is to the study of lan-
quage, it does not lend itself well to experimentation nor to explana-
tion of language behavior. It can be used for language exploration,
hovever, as in the studies of Harrell (1957), Strickland (1962), and
Loban (1963), which all analyzed children’s language. Othershave
demonstrated that exploying such oral language patterns in reading
passages can lead to higher cosprehension scores for the analyzed

subjects (see Ruddell, 1963 and Tatham, 1969).

rinite State Grasmars

Behavior theorists during the 1950’s postulated that language is
produced in Markovian chains, each nexis of which limits possible

options for the next state of the system (Rulse, Deese and Egeth, 1975).

L)
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This means that the selection of which word follows another in a gen-
tence is determined and limited by previous words. If the first word
chosen is the English article “"the," the next word is confined to all
English nouns, adjectives and quantifiers:; verbs and conjunctions are
not permitted according to the rules of English.

More recently, this theory has been rejected by most psychologists
and linguists, although it can be used to artificially generate ac-
ceptable sentences. It has been found that certain kinds of grammatical
constructions cannot be generated by finite atate rules. Perhaps more
important, finite state grammars simply do not agree with what we know
about sentence production. Usually we do not generate a word at a time;
frequently, we have an idea of the whole sentence before it is expressed,

the end of which often determines the beginning.

Phrase Structure and Transformational-Generative Grammars

Perhaps the most important development in the field of linguistics
in recent years has been the concept of phrase structure grammars,
first devised by Zellig Harris and Noam Chomsky (1957, 1965). They
proposed that there exists within each individual a set of inductively
formulated rules by which only acceptable sentences are generated.
These sentences, rather than being described as chains in this system,
are usually portrayed as trees, which branch downward. Phrase structure
grammars begin by dividing sentences into phrases, which are further
divided, depending on their complexity.

The most important aspect of thair theory is the distinction be-
tween deep and surface structure. Deep structure is the level at which
semantic rules operate, which allows the reader/listener to understand

the meaning of a sentence. Some theorists believe deep structure, is
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composed of simple active sentences (sometimes calledlkernel sentences)
and are the input of memory. Surface structure, on the other hand, is
the language to which the individual is actually exposed, which is
mapped out by phonological rules. Thea two levels are linked by explicit
syntactic rules which generate various comblex structures from the
simple kernel sentences. In other words, all sentences of a language
are either kernel sentences or transformations of these kernel sentences
(Fries, 1963). It should be noted that the notion of kernel sentences
_1is usually no longer used; most researchers tend to refer to the content
of deep structure as an abstract structure. However, kernel sentences
are gometimes assumed to resemble deep structures more closely than any'
other type of sentence (Howe, 1970).2

Psychologists have maintained that a sentence becomes more complex
depending on its inherent tranltormagions. As more transformations
are added or different kinds are required, this will be reflected in
the passage complexity and subsequent subject comprehension. Countless
experiments have bean conducted to verify this theory and, to aid
readability, to establish a hierarchy of transformational complexity.
Some of the more prominent experiments in this field are muntioned
below,

Perhaps the firat experiments in this area were performed under
the leadership of G. A. Miller, as reported in 1962. He described a

series of studies in which subjects were presented with series of

27¢ is of great importance to note that a kernel sentence is
not the same as a sentence kernel. The Kernel Distance Theory tasted
in this thesis uses the term operationally to refer to the core
(subject, verb and object) of any surface structure, rather than
in the sense described above.
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sentences produced from kernels--negatives, passives, and passive-
negative transformations. Findings gave broad, general support to the
transformationists with some qualifications. Mehler (1963) , using a
similar design, found that most subjects could recall sentences of
accurate meaning more easily than those with precise grammatical con-
structions.

E. B. Coleman (1964, 1965) compared subject memorization of four
types of grammatical transformations: rominalizations, actives versus
passives, adjectivizations, and embedded versus nonemb&dded sentences. 3
He found that active verbs and actives, and nonembedded sentences were
easier to learn than their counterparts, but found no significant
difference between adjectivizations and their counterparts using ad-
jectives. The nature of the sentences stored in memory was also
explored. It was determined that they were ptobably'not kernel
sentences. However, he also reported a tendency of subjects to re-
code passives into actives.

Gough (1965) researched the effect of different grammatical
transformations on subjects' speed of understanding. Active sentences,
affirmatives and true sentences were verified faster than their
counterparts. The author did indicate, however, that more than
syntactic complexity was being tested, as indicated by the true-false

variable. sSimilar effects were found when free recall (Howe, 1970) and

3enbedded sentences will be referred to later in this thesis
as those with subject-verb or verb-object splits; nonembedded sentences
are those with distance at the beginning or the end instead of within
the sentence kernel.

23



ease at a deductive reasoning task (Lippman, 1972) were used as measures
of psychological complexity when varied transfcrmations were presented.

. Another phrase structure approach was developed by V. H. Yngve
(1960). Like the Chomskian method, it begins with a tree diagram
branching downward and its complexity is deiermlned by the complexity
of the sentence. However, it also assumes that grammatical structures
are produced from left to right. Only one part of the structure can be
completed at a time and, while doing so, other parts must be held in
memory. This model assumes that the difficulty of the structure of a
sentence derives from the number of grammatical constituents that must
be stored in memory as a sentence is produced or interpreted. Also,
therefore, the longer the sentence, the harder. To determine relative
difficulty, a set of counting procedures is applied.

Several experiments exist based on the Yngve model and its pre-
dictions, and a few also compare these with those of the Chomsky model,
whose predictions are often diametrically opposed. Mehler and Carey
(1968) studying student accuracy with sentences containing transitive
verbs and predicate nominatives, found support for the Chomskian
approach while Rohrman's experiments to investigate whether surface or
deep structure is more crucial in storing and remembering sentences ob-
tained results supporting the Yngve model (1968).

Perfetti (1969) also attempted to compare the sentence depth
measures with transformational complexity using an experiment requiring
recall of sentences. 1In this case, results indicated no support for
either approach. It should be pointed out that some researchers do not

consider the depth approach adequate to describe all gentences. More
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than one depth count is also possible for some sentenées, which can
be represented by more than ¢ne diagrammatic structure (MacGinitie

and Tretiak, 1971).

The Chunk Model

The latest model to emerge in the literature is the chunk model,
_descfibed by Bransford and Franks (1971). This is a completely dif-
ferent approach from the phrase structure analyses since it emphasizes-
improvement of comprehension with the generation of larger conceptual
or semantic units. That which the chunk model predicts will be difficult,
the earlier models (especially the deep structure model) says will be
e#sy. It should also be noted that the chunk model conflicts with
readability formulas which equate sentence length and grammatical
complexity with more difficult comprehension, as we have seen. One
study has been found comparing the various approaches (Pearson, 1975).
Here, grammatical complexity was found to be an aid to comprehension
and recall in many cases rather than a hindrance, thereby supporting
theAchunk model. Perhaps, Pearson suggests too much attention has been

paid to syntactics and not enough to other aspects of language.

Semantic Impact on lLanguage

Regsearch on linguistic variables has centered primarily on
syntactic manipulation, perhaps because of the presence of geveral
strong theories in this area. Some researchers, however, have taken
a closer look at the influence of gemantic factors. Actually, it is
included as one aspect of the Chomskian model, the deep structure, but
has bean relatively ignored compared to the transtorﬁatio;al aspects.

Aside from Pearson, several other researchers have given some specitic
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attention to the effect of meaning on the reader in diffe:ent
grammatical contexts. Gough‘(1965), Mehler and Carey (1968), and
Slobin (1966) have all suggested that in certain grammatical structures,
such as negative sentences or in tests of veracity with varied -
grammatical presentations, the semantic element has strong impact

on subject responces. Most recently, .Hansell (1976) has concluded

from the ambiguous results he found in a series of syntactic and
semantic mutilation experiments that the deeper éauses of language

difficulty have yet to be identified.

Other Recent Approaches to Difficulty Identification

Since virtually all linquists, psychologists and readability
experts acknowledged that the causes of language difficulty have
not yet been isolated, the search for new approaches and answers
continues, some along older lines of procedure, a few along new ones.

Kellogg Hunt has returned to a structural linguistic approach,
identifying language maturity and areas of potential problems by
determining "minjimal terminable” or "T units" through examination
of students' writing (Hunt, 1970). Jsﬁn Spencer has suggested the
importance of what he calls "collocation,” the tendency of certain
items in a language to occur close to each other, and “"set," the
tendency for such word groups to overlap (described in Moir, 1970).
Ruddell has pointed out that one area fzequently left out of psycho-
linguistic considerations is the individual's interests, attitudes,
and values, He has given these affective factors equal weight with

cognitive strategies in his commnication model (Ruddell, 1970).
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Two attempts have been made to create measures of syntax in
reading. Marcos (1971) hasdesignedadiagmstict&steoidentify
weaknesses in seventeen specific skills. Oaing items developed from
kernel sentences according to transformation-generative theory, this
instrmentmimaviderangeofsttuctuxes, as defined by the
linguist, W. Kelson Francis. The anthor claimns high internal con-
sistency based on its use with 42}, fifeh through eighth grade subjects.

In 1572, Botel and Granowsky pubiished a Syntactic Complexity
Formu:la, also hased on transformational-generative grasmar theory.
Variocus sentence patterns were assigned different weightings, depending
oo their relative complexity. The anthors suggest that this formmla be
used along with a vocabulary predictor in order to evaluate a wider
rznge of linguistic variables than the syntactic alone.

Reaction to this formula has been mixed~-most evaluators suggesting
that it 1s a good beginning, but needs further refinement. Others con-
sider it too simplistic, too arbitrary in the assiqgrment of weightings,
or too tims-consuming, considering the crudeness of the instrument.

In 1974, Edward Pry proposed another approach for assessing pasg-
sage difficulty. Traditional measures of difficulty, as we have seen,
rely on counts of sentence length and average word length in syllables
or word frequency. Pry has pointed out that this is not sufficient
since sentences may be increased in difficulty through manipulation of
word ofdnr. even though sentence length and wocabulary are held constant.
He attributes the varied difficulty to the location of, and distance

between, subject, verb and, when present, of abject.
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Fry defines these three elements of a sentence, subject, verb,
and cbject, as the sentence kerpel. As Previously noted, this is a
different concept from that of "kernel sentence® as usad by trans-
formational theorists. Simply stated, the resultant XKernel Distance
Mrypostulatsthatthenearerthekemelistothebegiminqof
the sentence, and the less distance between the elements of the kernel,
the easier the sentence. The theory also states that distance between
the verb and the cbject may create less difficulty than distance be-
'ween the subject and verb.

This is not the first time researchers have considered the impact
of subject-predicate relationships on sentence comprehension. In the
Yngve model mentioned above, itmnotedthatvhileonepartofa
sentence iz developed, e.y. the predicate, the rest of the sentence
must be held in short term memory. If a complex subject were included
in a sentence (referred to often as a left-embedded sentence), so
much more information would have to be remembered before one moved on
to the verb. Also, as noted above, structural linguists have long
recognized the importance of subject-predicate position in English
sentencss.

Some researchars have experimented specifically with subject-
predicate and object relationships. Herriot (1968), requiring sub-
stitution of Englizh words for nonsense words in grammatically
structured nonsense sentences, found that subject and predicate are
indeed important components of sentence processing. His experimental
group expected the grasmatical subject to occur first in a sentence,
but indicated more uncertainty with the verh and object. rodoer,

Garrett and Bever (1968) tried to analyze verb complexity. They
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found the semantic component of the anagram tasks they required to be
essential for syntax recognition. They also found evidence of assyms-
metries of lexical requirements in English sentences between the parts
of the septence on each side of the main verb.

In 1971, Hamilton and Deese reported on an investigation into the
influence of the surface form of camplex sentences and the relationship
between subjects and verbs. They found that comprehensibility of
sentences depended very heavily on the contigquity of the main elements
of each phrase, irrespective of length. They also found that center-.
embedded sentences {(ones with clauses separating subject from predicats)
were much herder for their experimental subjects to comprehend.

I¢ should also be noted that the syntactic measurement techniques
of Marcus, and Botel and Granowsky described above also considered
placement of clauses in relation to subject, verb, and object. After
some experimentation with his diagnostic test, Marcus concluded that,
"cosplex sentences in which a relative clause interrupted the subject—
verb~object sequence of the independent clause was more difficult for
the students to understand than complex sentences whose basic com-
ponents were not separated.“ (Marcus, 1971, p. 58)

Fry's theory has suggested that this dimension could be added
to current readability formulas while increasing their accuracy,
especially with short passages. It also may have implications for
writers who are concerned with lowering the readability of their
material. However, before this is done, there is a need for further
verification of the theory. The first experiment based directly
on the Kerns:l Distance Theory has been conducted by Joseph De Pierro

(1976) at Rutgers University. Since this experiment is the basis for
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Pzeposed-Aftezeatixgsupper.!nnolonquhnngxy.
Postposed-!mnoloagezhunqryaftereatingsunper.
2. VWhen linguistic distance splits the subject-verb link of the

sentence, the sentence will be more difficult than when
linguistic distance is postposed.
Example:

S-V Split - The city, after ten years of righting, fell
in flames. A

Postposed - The city fell in flames after ten years of
fighting.
3. When linguistic distance splits the subject-verb link of the

sentence, the sentence will b¢ more difficult than when
linguistic distance is preposed,
Example:

$~V Split -~ Ted, nearly dropping one cf his crutches,
whirled around and cried.

Preposed - Nearly dropping one of his crutches, Ted
wvhirled around and cried.
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4. When linguistic distance splits the subject-verb link of
the sentence, the sentence will be more difficult than when
linguistic distance splits the verb-object link.
Example:

S~V Split - The railroad, a few months after the bad
accident, knocked down the shaky bridge.

V-0 Split - The railroad knocked down, a few months after
the bad accident, the shaky bridge.

These hypotheses were tested with two samples: a college age
group and an upper elementary level group. Pach subject was presented
with sentences which originated from materials appropriate to each
level. For the college level sample, the basic sentences were
selected from articles, stories, and paragraphs contained within

several college reading textbooks: The Improvement of College Reading,

Power in Reading Skills, The Meaning in Reading, Read with Speed and

Precision, and Improving College Reading. Using basic sentences from

such sources was considered to be more valid than fabricating sentences,
which might have been easier. Sentences were then manipulated to
provide appropriate linguistic distance and to facilitate experimental
procedures. They were then arranged in pairs and precsnted to subjects
individually on index cards.

Four pairs were presented for each hypothesis. Each subject was
required to deal with 16 pairs or 32 sentences in all. So that no
syntactic variation appeared in any position a predominant pnumber of
times, items were presented in a scrambled fashion. Subjects were told
to read each sentence once, to remove the card and then to repeat out

loud as much as they remembered. Pour dependent variables were
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measured and analyzed: words recalled, silent reading time, com-
binatory quotient, and response delay. Results were subjected to
a wilcoxon matched-pairs signed-ranks test.

De Pierro found that in some cases subject-verb splits were more
difficult than when they remained intact, but he discovered little
evidence of problems with verb-object splits. Difficulties with
Preposed and postposed patterns occurred for the college sample, but
not in the direction predicted. Since De Pierro's samples were
small and not controlled for reading ability, and since his results
did not follow predictions, further research alonq'these lines is
warranted.

It should be pointed out that De Pierrc's dependent variables
also have their weaknesses. Recall techniques, silent reading time,
and response delay are all indirect methods of asseséing processing
and comprehension difficulty, and may be affected by intervening
variableg. The time neasﬁres particularly may not be valid because
of individual realing styles or inadequacies; they may, therefore, be
measuring reading ability rather than readability, especially with
the first presentation of a sentence. Recall, too, may not actually
measure readability and may be heavily influenced by storage capability.
Experiential background or possibilities for imagery production could
allow differential recall of various sentences.

De Pierro acknowledges other problems with response delay measures.
The manual measures he used proved to be inaccurate and diffizult to
employ. Some subiects were also found to reiterate a sentence as
quickly as possible regardless of how accurately they performed, whereas

the response style of others was more relaxed.
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One must also examine De Pierro's subject groups. Two completely
different samples. were utilized, one relatively proficient and adult,
and the other still in the process of acquiring language as well as
reading behavior. A wide range of ability was aiso found to be
present within both groups on previously administered reading tests.
In sum, too many variables might have been present tv draw conclusions

.about each sample ;nd differences between them.

Background of Other Variables of This Study

Adult Population and Reading Ability,——

In this research, the sample was restricted to a community college
group alone. Such students have been of interest of late to readability
experts since many of them are apparently ill-prepared for college
level reading (Cline, 1972-]973). However, research with adult groups,
in general, has been around since the early attempts to establish
readability formulas.

According to Klare and Buck (1954) the first measure appropriate
to adult materials was Kitson's, developed in 1921. This war a com-
parison method, not a true formula. The first formula for acdult
materials was the Dale-Tyler, developed thirteen years later, and the
exhaustive readability studies of Gray and Leary were based almost
entirely on studies of adults' reading habits. By 1954, when Klare

and Buck'y Know Your Reader was published, fourteen methods for

azsessing adult materials had been developed; four additional ones
were accounted for by 1963 (Klare, 1963), and at least four more have

been developed since then specifically for adults (Klare, 1974).
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In addition, the cloze technique has been used with varying amounts
of success with adult subjects and materials.

Of tb~. linguistic studies mentioned earlier in this chapter,
many employed undergraduate or adunlt populations. These included
those of Bransford and Franks (1971), Mehler (1963), Perfetti (1969) ,
Lippman (1972), Fodor, Garrett and Bever (1967) and, of course, the
" De Pierro study (1976). | |

With the emergence and growing importance of community colleges in
the past ten years, several studies have emerged to assess their
special problems. Ghaver (1971) conducted a study to examine semantic
and syntactic cueing by low reading ability cnllege students and found
they had special trouble using semantic cues. It is interesting that
these results ccncur with those found by Guthrie (1973), who used
younger readers in a similar experiment. Here, too,'disabled readers
were found to be deficient in amount of comprehension, but not sig-
nificantly different from normal readers at syntactic processing
during silent reading.

Other research has considered the appropriateness of assigned
texts in community/junior colleges. Hagstrom (1973) evaluated twelve
assigned texts using the Dale-Chall formula and found that nine were
more than oﬁe year above the reading level of two~-thirds of the
students, whose ability was determined by the tagnostic Reading Test,
Form A. Cline (1973) used the Nelson Denny test scores of close to 300
subjects and matched them against the Dale-Chall readability levels of
seventeen texts. This time, eleven were found to be above the reading

level of fifty percent of the students.
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Spring (1975) used the cloze procedure to measure student success
with six texts, which were of varying levels of difficulty according
to the Fff nomograph. 7Twenty-three percent of the students were
found to be reading at the frustration level, and fifty-seven percent
at the independent level. However, Spring also discovered little
correlation between reading ability and student grades. Apparently,
many who, according to the cloze test, cannot read their texts, are '

getting a large amount of information elsewhere.

Subject Judgment.—
Experimenters have used a wide variety of variables to assess

subject processing of different forms of syntactic and semantic con-
structions. Among those mentioned in the research cited above were
word or sentence recall, time measures such as silent reading time
and length of response delay, eye movement and eye-voice span,
performance on cloze tests, along with traditional measures of
comprehension using written questions. One under-utilized assessment
technique is the subjective, i.e., asking subjects for a judgment,
pPreference, evaluation, or their general reaction or attitude towards
a discrimination task or such a task's components,

Most uof these factors have not been adequately defined and
researched in current psychological literature. They are usually
subsumed under attitude theory.

Attitude has been defined as, "a compiex psychological construct,
buiit from the theoretically subordinate constrncts, habit, cognition
and emotion.” (Greenwald, 1963, p. 386) It iz often thought of as the
result of classical conditioning, but ;one psychologists also acknowledge

some genetic influence. Attitude theory, a very large and complex
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b;anch of psychology, made great strides during the period from
1930 to 1950, particularly with the development of standard pro-
cedures fﬁr mezasurement by Thurstone, Likert and Guttman, and con-
tinues to be of great interest to many today.

Of the recent general texts published on psychological measure-
ment, virtually all define attitude as feelings in relation to a
class of objects, ideas, institutions or people, almost always in a
social context. Scales and other measuring devices have been
designed accordingly. The most important are those of Thurstone
and Likert.

The Thurstone scale is often referred to as a consensual scale.
It is developed by havinq indzpendent judges rank statements of atti-
tude abont an institution, e.g., the church. Once posiﬁion of each
statement is established, tﬁey are scrambled and presented to subjects.
Subjects are then asked to either agree or disagree with each étate-
ment. Their position on such a scale is determined by calculating
ei;her the mean or median position of the items they accept. As
should be evident, this scale is most appropriate for assessing
attitude when a wide range of opinion may be held about objects or
institutions under study.

The Likert, or summative scale,does not take position of items
into account. Here, the subject is presented with a statement and
asked to indicate ‘his extent of agreement or disagreement along a
continuum, the central choice of which is usually "undecided.”
Usually about an equal number of opinion statements favorable and

unfavorable to the issue are presented. Attitude is assessed by
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counting the mumber of favorable or unfavorable stateﬁents the
subject is willing to endorse. It should be noted that neither
the Thurstone, nor the Likert scale may neces#azily be apérqpriate
for evaluation of student judgment of different grammatical con-
figurations.

More recently, psychophysicists led by S. S. Stevens of Harvard
University have refined a method of magnitude estimation fStevens,
1956). In his experiments, subjects were presented with auditory
stimuli and asked to specify the ratio of loudness between them.

*he magnitude estimations obtained through such subjective judgments
were consistent with a physical scale of loudness. Subsequently,
several psychologists have adapted this technique for other types of
research, as will be described below.

Attitude assessment and subjective judgment have been used in
educational research, in readability studies, as well as in studies
of syntactic and semantic manipulation. The first quantitative
study in readability, by Lively and Pressey (1923), utilized examiner
scaling of eleven books and one newspaper, which was then u;ed as
the criterion for judging other materials. Washburns and Vogel (1928)
were the first to rate reading interests based on an impressive survey
of thirty-seven thousand children in the Winnetka, Illinois school
system.

Reader reporting was a major tool utilized by Gray and Leary to
analyze adult reading habits (1935). Mot only were respondents asked
what books they had read, but alsoc what factors they felt added or
detracted from the book's readability. 1Influential factors were then

clagssified where possible into four categories: style, content,
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fg;mat, and orgapizatibn. These, in turn, became the basis for
furthexr evaluation and research. A similar survey of high school and
college students was subsequently conducted by Ruth Strang (1938).
More recently, Hackman and Kershner of the University of Marylghd used
reader judgment along with length of reading time as criteria of
readability (as reported in Chall, 1958).

In 1971, Estes developed a scale to measure attitudes towards
reading to further teachers' understanding of their students. A pool
of statements was collected from a group of twenty-seven teachers from
one school district,; and a Likert scale was developed for use with a
large heterogeneous,group. An assessment of general student attitude
was made along with an item analysis. Many surveys of student reaction
to courses, teachers, and texts, including a few mentioned earlier, have
also been located.

As reported by Shapiro (1969) and Carroll (1971), a number of
investigators have demonstrated that subjective scaling of relative
word frequency may he an alternative to objective counting techniques.
Both of these researchers attempted to verify this using Stevens'
subjective magnitude estimation method with a wide variety of groups.
In virtually all cases, averaged data correlated highly (over .90) with
objective frequency counts. Deviations, Carroll noted, may, in fact,
be 2 result of more valid subjective estimations, aince.established
counts such as the Thorndike-Lorge may be dated and are subject to

sampling biases, especially in the case of words of low probability.
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Research of linguistic variables has alsq relied hofe of late
on student judgment. The Hamilton and Deese study (1971) on compre-
hensibility and subject-verb relations is often used as"a model. 1In
this experiment, subjects were asked to indicage whether a sentence
was comprehensible and to rate their confidence in that judgment on a
seven point scale. A similar approach was used by Hansell (1976) to
;ssess student reaction to passages, although the scale was reduced from
seven points to five.

Lippman®s syllogistic reasoning task (1972) used a different but
equally common technique, requiring subjects to judge eaeh problem on
an eleven point scale for difficulty after they had completed each
solution. Pearson (1975) used a third approach. In one series of
experiments, subjects were asked to rank four sentences from the best,
easiest, and clearest (assigned a rank of 1) to the wﬁrst, hardest,

and least clear ( to be rated a 4).

Summary of the Review of the Literature

Research into the nature of readability now spans a period of
over fifty years. It concentrated first on identifying easily
replicable counts of sentence components to be used for predicting
passage difficulty. Advances in the fields of linquistics and
psychology, however, have led to a reassessment of established tech-
niques. Psycholinguistic models of comprehension, zs well as lin-
guistic theories of language production and understanding, have laid
the basis for vast quantities of controlled research on many variables
of language. More accurate measurement techniques and better under-
standing of the mathematics employed by the various formulas.has led

to refinements of earlier instruments. !
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However, the research points out ghat educatbrs are still a long
way from having a tool to easily and accurately assess reading materials.
Many varied studies of linguistic variabies--syntactic; semantic and
phonologic, using all types of populations and measuring devices, are

needed as yet.
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CEAPTER IIX
PR_.EDURE TOR THE EXPRRIMENT

The aim of this research was to evaluate subjects' judgment of
sentence difficulty. Two groups of subjects vere wsed, different
pattearns of sentances were arranged in pairs, each representing two
of the four prescribed types, and scbiects ware required to sslect
the harder sentence of sach peir. Responses wvere evaluated alomg two
dimsasions: differences in seatence types and differemces ia subject

group composition.

Samples
Ia order to avoid the prublems of compariag tvo diverse samples,

mmunmtu_mn-ncmm.mn research was re~
stricted to ertollees in Pasic English courses at one school, Nercer
County Commumity College (XXX) im West Windeor, Mew Jarsey. At
satrizalation, all studeats had been require? to take the Comparative
Gaidance and Placeumant Program (CCP), a Dattery of tests sssessing
backgrownd, abilities and interssts, develcpad for the College
Entraace Ixaminstion Board by the Educatiaonil Testing Service. Accovd-
ing to C. Robert Pace and N. Bradley Sagen in Burve, though this ia-
strusant Mes its philosophic weskmesses and lacks adequste velidity and
relisbility data, it is wvell designed snd sorwed, and is as “liRely to
porform about as effectively a5 other programs mow available.” (p. 1220)

»n .
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The Guidance Department of MCC uses this test to determine
sppropriate placement of students in introductory Fnglish classes.
Students who score 43 or below (on a scale of 20-80) on the reading
section are placed in Bagsic Compositfon (ES100); other students are
advised to take Language and Literature (FcGl0l). Subjects for this
research were three classes of 2G101 students, to be identified here-
after as "the 9ood readers,” and three classes of “$100 students,
"the poor readers,” for this experiment.

It should be noted that the original design of this research
called for a single administration of the sentence judgment question-
naire, preferably at the sam: time as the administration of the CCP,
Rowever, this did not prove to be feasible. The next plan called
for running the study at the beginning of the first summer session
in the regularly scheduled classes. Subjects were obtained and the
experiment conducted at this time, but there were not enough enrollees
in the appropris‘e courses ¢n have large encugh samples. Therefore,
the research had 10 be conducted during the secont session as well.
It i3 believed that no student filled out more than one questiomnaire
though.

In all 105 sudjects were finally obtained. Of these, 52 were
categorised as poor astudents and 5) as good stwdents. One potential
subject’s responses have not been inclwded here becsuse his knowledoe
of English was 0 poor; he could mot wnderstand vhat was expected of
him. Another enrvllee whose jedgments were included turned cut to be
nuqmnmm:-mummna-—umx
stedent and had demonstrated reading ahility in line with the average

of the class.

42



Jo

One final note on the poor readers: students snrolied in pasic
Composition had been given the Test for Adult Basic Education,
adaittedly an instrument designed for children, not adults, which
includes no data on reliability or norms (Buros, 60-63), and in the
past, such students typically demonstrated reading levels hetween
fourth and eighth grade on this test. Test results from one ES100
class were made available to the researcher ard scores were found to
range from 4.2, for a recent immigrant from Korea, to 11.0. (See

Table 1.)

Sentence Production and Selection

One half of the sentence pairs used in this stuwdy (16) were those
developed for the undergraduate sample of the De Pierro study. An
additional sixteen pairs were developed in order to improve the
statistical significance of the obtained data. Criteria for the new
sentences were similar to those of the earlier study: 14 to 22 words
in length with from 24 to 38 syllalles, f.e., not too easy or too
difficult f~T the subjects to react to the task. Por the denafit of
the poor readers, some attempt wvas made to simplify the vocadulary of
somm sertence selections.

Sources for the sentences in the De Pierro study are listed in
Chapter IX. The nev sentences were derived froam two texts recommended

for eleventh and twelfth arades: Engiish Literature and New Yorlda of

Literature. The words used in the *wo versions cf each sentence pair
nnmcﬁythmluuﬂnrndmimummp.ﬂu-tmwe.
except for the iatemtionally created differences. FEvery attempt was
ade io minimize affective or serantic differences which often arise

wvith pogition shifting. .
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TABLE 1

GRADE SOORES OF ONE ES100 CLASS OM TEST OF
ADULT BASIC EDUCATION - JULY 1976

BASIC COMPOSITION = FS100 SECTION 9B24, MOCC
(N = 24)
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Nean = 7.73

Standard deviation = 1.5%
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Sentences were manipulated to provide the four types of sentence
distance suggested as crucial to comprehension in the Kernel Distance
Theory and in the previsusly stated hypotheses;

Dl: Distance at the beginning of the sentence before the kernel

D2: Distance between the subject and the verb

D3: Distance between the verb and the object

P4: Distance after the Xernel, i.e., at the end of the sentence

In order to derive all four types from sentences found in Published
materials, substantial changes in original sentence structure, length,
and lexicon were necessary. Only two variations were derived for each
sentence to produce a pair fcr judgment. The final 32 pairs represent
an equal number of comparisnns (8) of the different distance positions
under study, i.e., D1-D4, D2-D4, D2-D1l, arnd D2-D3. Since there were
105 subjects, a total of B40 judgments were made for each type of

comparison, 416 by the poor readers and 424 by the qood readers.

Pregentation

Sentence pairs were alterrated gc that one sentence variation,
¢.9., D1, was presented first half of the time and second, the other
half of the time. All sentence pairs were then scrambled and typed,

4 pairs to & page, on 8 1/2" x 11" paper for duplication. Two forms
of the questionnaire were developed and copies distributed alternately.
It was hoped that this procedure would help to cancel possible effects
of crder of sentence presentation along with discouraging subject
tendencies to “"borrow” the judgments of adjacent students. Ar answer

sheet was developed to match up to the arrangement of the sentence pairs.
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Students were required to enter their test form, A or B, and the
Eaglish course in which they wers enrolled, along with their judgment
of the sentence pairs.

Before questionnaires were distributed in each class, the -
researcher gave a brief oral explanation of the purposes and pro-
Ccedures of the study. Pirst, readability was explained in very
general terms; and it was emphasized that by their accurate responses
tc the questionnaire, their judgments would be of great use to text-
book writers so students would uitimately have an easier time. Once
the forms were distributed, instructions on the cover wi:re read and
time allowed for questions before anyone was allowed to begin. it
this time, it v-as particularly emphasized that students should choose
which sentence of each pair they found the harder. They were told
to make a decision for every sentence pair and if they could not make up
their minds, just to give a "gut reaction.” Students were to check off
their judgment of the harder sentence in the appropriate blank on the
answer sheet. They wers told that there would be no time limit and

that there were no “correct” responses.

Student Responses

Various types of scaling techuiques had been investigated, but
because of the number of subjects involved, and the complex problems
of interpretation that might resnlt from sophisticated measures, it
wvas decided to require a simpler judgment, a check-off in the ap-
propriate blank of the harder sentence. When responses were tallied,
it was found that, in fact, every student had made a jodgment of

every sentence pair. The questionnaire was completed in fiftoen
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minutes on the average, although in a few cases, subjects finished

in under ten minutes, and one subject took over half an hour.

Statistical Evaluation

After administration of the questionnaire, responses to rc;rn B
were converted to their Form A squivalent and sentence order for each
comparison made the same. For example, now all D2-D4 and D4-D2
comparison responses were converted to the D2-D4 format so that tal-
lying of sentence types would be accurate. Now all D2 sentences would
be considerzd sentence A, and the D4 sentences would be Sentence b.
Statistical evaluation was then possible. It should be noted that
Tesponses of the good and poor re:ders were initially evaluated
separately but later compared and cﬁ‘mbined;

Disparity of judgment of Aift.._lty of different senteace types

vas analyzed using the x? test of goodness of fit:

x2 = X(0 - E)2

E
vhere O = observed score, i.e., numbher who Judged
Sentence A to be harder and who judged
Sentence B harder
E = expected score, i.e¢., half the number
of possible judgments
In order to evaluate whether the differences in judgment between
the good reader and poor reader samples were statistically significant,
the X2 test of homogeneity of two independent random samples was
employed. The test statistic is the same as above, although this is a
two sample test. Alpha was get at .0S, giving a 95% level of confidenze

for all compilations.
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In order to use these X

2 tests, it was necessary to temporarily

convert all hypotheses to the null. Othexrwise it would be impossible

to determine an expected score. Since all calculations involved only

one degree of freedom, the null hypothesis was reiected (at the .05

level) if x? equalled 3.84 or greater, f.e., if the difference in pro-

portion of the two samples was statistically significant. Directionality

was then determined by inspection of the raw data and then compared to

the original directional hypothesis.

The x2 tests utilized make several assumptions:

1-

It is assumed that the sample is drawn randomly from the
population. This is probably the hardest factor to achieve

in experiments in the behavioral sciences. It would have

been realized best for this sgtudy if an unlimited number of
students had been available and gmaller samples for the research
drawn at random. However, as explained earlier, this was not
possible. Therefore, results will only be applicable to
similr samples to those utilized here.

Observations are assumed to be independent. This was insured
by the experimental design. If a subject indicated that one
sentence of a pair was harder than another, only one score

vas entered in one of the two possible cells, i.e., if he said
Sentence A was harder, for that item A received a score of one;

Sentence B was scored as a 0.
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3. It is assumed that in repeated experimants observed,
frequencies will be nNormally distributed about expected
frcquencies. In order to enhance thig possibility, the
humber of sentence Pairs was doubled and sample sige expanded

to over fifty for each group.
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CHAPTER IV
RESULTS

In this chapter, the results of this investigation are presented.
Each hypothesis is considered individually in order of presentation in
Chapter I. Results are then briefly summarized, more detailed dis-

cussion being reserved for the final chapter.

Hypothesis 1 (Dl > D4)

Hypothesis One predicted that sentences with distance at the
beginning would be judged harder than distance at the snd. As may
be seen in Table 2, among ths poor readers, the good readers and when
both groups were combined, no statistically significant differences
were found. Judgments of individual gentence pairs in a particular
category, such as Item 32 on the questionnaire, in which the D4 case
was judged much harder than the D1 sentence, were off-set by other
sentence pairs in which Dl was considered harder than D4. The com-
parison of the two reader groups shows that the poor readers had a
tendency to find the D1 sentence of Item 32 harder than the D4
Sentence, but this was off-aet when considering total reader judgments
by the responses of the good readers.

In other words, in the case of this hypothesis, any great
disparity that manifested itself on an individual item was off-set
hw;:ndq-nuonothcrimcinehhmnmcateqory: so much so,
in fact, that by the tiwe all responses of good and poor readers .
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TABLE 2

TALLIES OF STUDENT JUDGMENTS OF MORT - DIHICUI.‘I‘ SENTENCES H 1' Dl) D4
(N = 105 students)

memm

Iten Mumher Poor Reader Judgments  CGood Reader Judgments Total Reader Judgments

Form A Form B D M | Dl M Dl ™M

1 R % 2 B9 AU 5 50

1 26 9 N qd N - 50 55

13 20 1% A 2 8 4

1 16 u 2 A 8 % Y
20 13 21 1 n A 53 52

26 1 {1 nw 60 45

30 3 21 % 19 N 6 59

R 1 N W 6 % 8 9
Totals 213 203 205 29 418 422
Statistical Results X3 ,2403 1 e 4623 X2 = 0081
Decisions Do not reject null Hy Do not reject null By Do not reject B,

Decision Rule: WheneC= .05 rejuct Ky 1f X2} 3,04
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were totailed, out of 840 judgments, 418 judged distahce at the
beginning harder than senter~  with distance at the end and 422
judged the reverse. This is - ractically an even split. However,
as will be seen, judgments of other types of sentence pairs point

to greater difficulty for one type as compared with another.

Hypothesis 2 (D2 > D4)

Hypothesis Two predicted that sentences with distance between
subject and verb would be judged harder than those with distance at
the end of a sentence. The raw data and x? results may be found for
this sentence comparison on Table 3. In this case, greater disparity
resulted. More poor readers and good readers judged the D2 type of
sentence harder than the D4 type. within each reading group, this
difference was not quite high enough to be significant; but when the
reading group scores were totalled, a statistically significant
difference in judgments was found, thereby confirming the original

hypothesis,

Hypothesis 3 (p2 > D1)

The third hypothesig predicted that sentences with disgtance
between subject and verb would be judged more difficult than those
with distance at the beginning of a sentence. wWith this type of
sentence comparison, a clear indication of difference in difficulty
was found, as may be seen in Table 4, Poor readers and especially
good readers judged the D2 sentences harder in a statistically
significant number of cases. When scores of both groups were totalled,
of 840 judgments, close to two-thirds found the D2 sentences more

difficult. The results confirr Hypothesis Three.
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TBLE 3

TALLIES OF STUDENT JUDGMENTS OF MORE DIFPICULY SENTENCES 32: 02) M4
- (4 = 105 students)

Item NBunber PoorkadezJudglents Good Reader Judgments Total Reader Judgments

_Tora ) Forn B b2 M - B NPURURE. B 8
3 » 5 2 n % £ 6
4 2 1 2 % 5 &
8 25 v J) 1 2 H &
10 2 1 2 B 5 5 46
16 1 5 TR % 4§
2 VA N N 1 0 3
24 9 U 18 Q 1 % 29
2 4 18 M 0 4 ° B N
%otals 25 19 25 190 50 390
Statistical Results X2 s 2.77 1 = 1,504 ¥? = 4,286

Decisions Do 76t reject nall By Do not reject mll B,  Reject mi) A

Decision Rule: When & .05 reject B if x2) 3,84
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2 1 A 3 18 3% T
5 % 5y 2 oaq R
6 7 1 2 N 8 Q

L7 ' 6 4 8 @

5 13 0 @ 3 4 3 8

R %1 0w

3 1 0 S M 2 %

B s a4 3 06 1

Totals . 157 259 U5 29 % 548

Statistical Results 1% 25,009 v 55,04 2 « 78,019

Decisions Reject nall K, Reject mll R, Reject mll B

Pectelon hale: vhen o .05 refect 1. 41 x7 3,34

ERIC

Full Tt Provided by ERIC.
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Byootheeis 4 {D2 ) B3}

Bypothesis Four predicted that sentences with distance between
subject and verb would be judged more difficult than those with
distance between verb and cbject. The raw data and statistical-
results may be found on Table 5. The pattern of results for this
hypothesis is similaxr, although somewhat mcre exaggerated than that

for Bypothesis One. Poor readers judged the D2 sentences harder than

the D3 sentences, although not statistically significantly so; the good
readers found the D3 sentences more difficult than the D2 sentences, but,
agairn, not significantly. The total scores of the combined groups,
therefore, balance each other out, resulting in an overall judgment

of virtunally no difference in difficulty between D2 and D3 type

sentences.

Bypothesis 5: Reading Group Comparisons

Hypothesis Pive predicted that subjects with higher reading scores
would judge sentence difficuity differently from subjects with low
reading scores. iaw data totals for each reading group ohtained in
the earlier analyses is repeated in Table 6, along with the obtained
scores from the apprepriate x2 tests of homogeneity. It is apparent
thgt no statistically significant difference was found between the two
reading groups for the first three hypotheses, contradicting Hypothesis
Five. However, in the case of the Pourth hypothesis, a significant
difference between reading group responses was found: the good readers
judged D3 type sentences harder than the D2 type, and the poor readers

reported the reverse. 1In only this case was Hypothesis Pive confirmed.
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TABILE 5

TALLIES OF STUDENT JUDGMENTS OF MORE DIFFICULT SENTENCES Hy4: D2) D3
{N = 105 students)

Item Number Poor Reader Judgments Good Reader Judgments Total Reader Judgments
e ... Form A_Form B D2.. .- D3 D2 D3 D203 =

9 24 25 27 15 38 40 65

11 22 26 26 17. 36 . 43 62

14 19 34 18 35 18 69 36

i9 14 24 28 26 27 50 55 s

22 11 18 34 7 46 25 80

25 8 38 14 45 8 83 22

27 6 3l 21 34 19 1] 40

31 2 26 26 15 38 41 64
Totals 222 124 194 230 416 424
Statistical Results x2 = 1.885 x2 = 3,057 x2 = .076
Decisions Do not reject nall By Do not reject null Hy Do not reject null H,

Decision Rule: When X= .05 reject H, if x22> 3.84




TABIE 6
COMPARISONS OP GOOD AND POOR READER JUDGMENTS OF MORE DIFFICULT SEWTENCES |

HYPOTHESES ONE, TWO, THREE AND POUR
(N = 105 students)

Bypothesis  Fyothesis  Hypothesis  Pypothesis

Sample Cne o Three Foar

DI D4 D2 D Dl D2 D2 N

Good Readers 205 219 225 199 135 289 14 230

Poor Readers 213 203 225 191 151 259 22 1%

Statistical
Results a5l Xe0s a2y Reds
Decisions Do not reject Do not reject Do not reject Reject mull

mll B, mil B, milg, B

Decision Rule: W#hen & 05 reject B, if ¥ 21,84
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c«nm? of the Decultg

Although subject judgments on individual items may vary widely
within sentence categories, when thesé were totalled, certain trends
emerged. In two of the four types of sentence comparisons (Hypotheses
Iwo and Three), some significant difference in difficulty was reported
and in the direction predicted by the hypotheses. For three out of the

four hypotheses, gooc and poor readers did not judge sentences sig-

nificantly 'differ”ently:* Bawevér, in the one sighifiéani: case
{Bypothesis Four) and alszo by inspection of the raw data of Eypothesis
One, one notes some tendency on the part of the good readers to judge

sentences in the opposite direction from that predicted.
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CHAPTER V
DISCUSSION AND CONCLUSIONS

son With Barlier Research

siné; the only otﬁér investigation to valiéate the xerﬁel
Distance Theory has been the De Pierro study, this section will
concentrate on a comparison withﬁfhis earlier research. Possible
 confirmations or negations of other studies and/or ;heories will
only be considered in ghe context of this central discussion.

Table 7 summarjzes the findings of De Pierro's study of sentence
structure variables on three measures of reading ease, along with
- the findings of the current research using student judgment of
sentences. The latter investigation confirms some of the earlier
results and contradicts others; neither appears to provide clear-cut
validation of all of the Kernel pistance Theory.

Hypothesis One predicted that sentences with distance at the
beginning would be judged more difficult than those with distance
at the end. It was assumed, as predicted by the Yngve model (1960),
that inserting non-essential material to be stored before the main
kernel of the sentence was presented would strain the memory system,
resulting in a harder sentence. This was not found to be the case in

either the De Pierro study or the current research.
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TELE 7

COMPARISOX OP RESULTS OF TWO STUDIES BASED ON THE XERNEL DISTANCE THEORY

s
I .
READING EASE STUDY (DE PIERRO) : STUDENT JUDGMENT STUDY (WEBER)
Elementary Subjects  College Subjects ' Reading Ability
Silent Re- Silent Re- I
Reading sponse Reading sponse I _
Recall Time Delay ([Recall Time Delay ! Poor Good ~ Total Subjects
51 !
>od 0 6 o f- - o b o o 0 .
(=) ! (-)
i
By2 ! ;
D2yD4 ¢ + 0 0 + 0 ! 0 0 +
I
£°3 :
70 1) 0 4 + -OH o -1 + + +
i
B 5
D2>03 O o 0 [0 0 0 & 0 O 0
y ( (-}
0 = Non-significant Difference
+ = Significant Diffarence in Predicted Direction
- = Significant Difference in Non-predicted Direction
( ) = Indicales Tendencies, thoush Non-significant

ERIC 66 N

Aruitoxt provided by Eric
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De Pierrc found no significant difference bétween such
sentences with the elementary school sample, although a tendency in
the direction opposite to that expected, finding sentences with
distance at the end to be harder, was noted ir the recall measures.
This contradiction became more pronounced with De Pierro's college
group both on measures of recall and silent reading time. The new

investigation noted a tendency towards this contradiction among the

e ——good-Yeaders;-but-no-significant-di fference=~was - found Betwaen these
two types of sentences.

De Pierro suggests that readers who find no significantvdifference
between such sentencis may not perceive syntactic difference between
them, since the main constituents oé the sentence, subject, verb and
object, are not split. Readers whc find the sentences with distance
at the end harder than those with distance at the beginning, may skim
over a non-essential chunk at the end of a sentence, which would
probably not be done if it were at the beginning. This would certainly
account for De Pierro's findings of poorer recall measures on such
sentences, but would probably not influence students' judgment of a
sentence if they were not reqﬁired to 4z anything else with it.

It should be noted here that though these findings are contra-
dictory to ¥ngve's model, they do not necessarily support any other
model. For example, transformational grammar may not be applicable
here since the sentence manipulations of this hypothesis did not in-

volve major transformaticnal shifts.
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Rypothesis Tw prodiciszd great 4. fficulty for sentsnces with a
sub‘ect~ .rb split than those with distance at the end. De Plerro
found this to be true, more $O with his younger sasple. The present
study also found overall confirmation of this hypothesis although
it was mot apparznt in the independent analyses of the separate
reading grovps.

Hvpcthesis Three was similar to Mypothesis Two, comparing
sentences with subject-verd splits with gentences with no constitueint
spiits but distance at the legirning. The De Plerro findings were
generally supportiwe, especiaslly with the younger group and the
current reserrch found this to b4 true to a very high deqree among all
groupd, in gtrong support of the Kernel Distance Theory. It seems
plausible that this imdication sh ;14 hawe been so muc! stroncar for
the good readers than that foun” in their judement of the Mypothesis
Two sentinces since Hypothesis One had previocusly shown that this
group judged senterces with distance at the beqginning easier than
those with distance at the end. Poorer readers Protably find any
major constiteumnt split, especially the sudbtectasverd split, harder
to deal with than a chunk anyviere outside the ernel. It is not
clear »hy De Pleriv's mentiires were not more positive.

The results of Rypotheses TWO and Threr are in accordance with
those of earlier researchers > studied subject-verd splits.
Coleman {1964) Teserted a collene samrle vith sentenc~ pairs on a
Serory drum and measured mumbers of trials necessary for perfect
sescrization. Re fournd that “embedded” sentences, as he called thoee
with distance between sabject and ver, harder %5 jearn t!~w non-

mmbcdded semtences. Hanilton ard Deese (177?) wsing similar
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sentence cosparisons in a study of listening comprehension, foxind
“center-embedded” gentences (their terminology for subject-verd
splits) to be more dutic;:lt to comprehend. These findings are
also in accord with the syntactic measures of Marcus (1971) and
Botel and Granowsky (1972).

Coleman also notes that sentences of this type are beyond the
capacity of most machine programs which “create lanquage.* This s
true since most of these programs have been designed according to
the nules of finite-state grammar.

Rypothesis Pour predicted that subject-verbd splits would be
judged more difficult than verb-objest splits. All De Plerro‘s
measures found such splits to be eyvally Aiffioult for both his
ZE=SpS.  The subject judgment study found some tendency among the
G readers to judge the verb-object splits harder, although at a non-
significant level; the poor readers porfor-gd more closely to the
subjects of the earlier study. It is unclear vhy this occurred.
Perhaps the qood readers, too, perceived these sentence: as being
equally difficult, but gince such a judgment could inot be inditated
Uy the experiment, these subjects may have arbitrarily chosen the
verb-object splits over the subject-verd splits without any thought.

Little sarlier research comparing such sentences wvas found in
the litersture. Yrgve's model had predicted that the verd-object
splits would be foufid easier than the subiect verd srlits. Toth

stadies found mo support for . - Frediction.

N
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In summation, both investigations give some support to rry's
Xernel Distanve Thec.y but other parts are mors suspect. Sentences
with subject-~verd splits sppear to be harder than sentences with non-
ca*ntial distance outside ine kernel. Subjects when stored before
they <:iv be /ar: qfully linked with the verd may begin to fade,
Creativa a2 wzalkes wrmory connection and consequentlv, a more difficult
sentence.

Diffecvent kinds of kernel splits, whether subject-verb or verb-
object a) ‘' to he equally difficult, perhaps bscause memory
GIMLeCcT.1on8 are as important between verb and object as between
sul. ject and verb. As for distance at the beginning compared to
distanc» ac the end of a sentence, in spite of theoretical predicticns,

findings thus far should be considered ambiguous at best.

General \ppl !,cat;(qn__s_

The wider aim 30 this research wa® to seek Présible syntactic
indicztors of reading eass or cosplexity for the bemefit of w~riters,
revisinn editors, amd future measures of readability. On the bacls
of tiis wtudy. if seems resscrable to advise that langusge, ~iether
written or oral, whic. includes consticuent splits, whetlar Metweuvn
subjeci srd verd or between ver® an Jdject. should be spvoised if
reading sase is of concern. Bowever, it =houl.! rot be assumed that
this will automaticzliy fnvure greater oval ccsywrzhens’on or

readability; in facc 1t %y have verr little impact.
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As has been indicated ear)ier, readab:lity ii a highly ccwolex
phencmenon {'afluenced by hoth objective and subjective factors, some
o1 #1izh a7 be controlled by writers, but many of wui:zh canm.*.

The sentence pairs used in this study wai. presented ov:z ¢ any
context, which might be expected to influence inrurest and provide
decoding clues, syntactic and semantic. Affective factors, such a3
suvjectz’ bhackgrounds and interests, which are brought to tha reading
silaation, have also been shown to be highly influential.

At fOT Teadablll!ty f ¢milas, this researcher must agree rt this
time with De Pierro. <SGiven tha number of factors which influence
tcadsbility, it is p.obably inappropriate for a formula to be sensitive
to all of them. Those that Ju try to take many syntactic factesrs into
consideration are crvabersoms to use and, thererore, are not practical
for use by classrocm teaclers. For the present, perhaps it is best
to rely on indicators of sentence complexity, such as sentence length,
until something bettsr Peciwés availahle. HRopefully, researchers will
contizue to probe syntuctic variations and their relatiom to other
variables of language to improve our understanding and measures of

readabiiity.

Sugqoestions Jor Nﬂhet Yesearch

Conl.ivued irvescigation of the influence of syntax on language
appea.. to be warcantesd, weing contrasting patterns in isolation, as
L tuis studw, as well as in contaxt. The problem of choosing ap-
propriats deperlent variables for measturing ease of compreshension
reamains. In chis ressarch, subject judgments were mtilized. Students

2ppeared U0 be tuite pleased that they wers being consulted for their

LY

opini™a and couseguently many apparently took the questionnaire
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seriously. Some, however, were bothered that they could not indicate

8 "no difference” judgment. .Ntutc studies of this nature might
consider using scaled responses rather than the simple "which is harder”
technique used here. How arbitrarily answers are made and how
seriously the task is completed can never be fully controlled and
studies utilizing this procedure should always be viewed accordingly.
Using large numbers of subjects and queationnaire items, hopefully,
counter-balances these problems. An interesting, motivating intro-
ducticn explaining the importance of the study to the subjects is

also essential.

Future research should aleo take linguistic background zZ subjects
into consideration. 3Students used in the investigation, described
here, were discoversd to have varyitg linguistic backgrounds; some
were found to be non-native gpeakers of English and others spoke a non-
standard dialect. Judgments of such speakers might be snalysed
separately and in relation to the rules of the appropriats 4ialecen
for a clears:r picturs of why some types of sentenc. constructious
night be found harder for some subjects but not others.

ruture investigations should also consider narrowing down the
sample along other lines. The current resesarch classified reading
ability in one grade nsing the categories established by the par-
ticipating college. MNowever, wide variability in ability was still
found. Ideally, samples with narrower ranges of abilities should be

chosen.
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Future stulies must aicd cocntinue to provide tight coni-cl
over erperimental syntictic patterns. Earlier reiearch has notsd
problems of mzintaining semantic equivalency snd Zength control.
In the current investiyation and the De Pierre stuily lengtr of sen-
tences and words used for eaé£ sentence of 3 pair were idzntical.
Phrase structure was also closely matched. It is suggest>d that vach
bractices be continued where applicable.

Additional {nvestigations should be done on kernel splits,
especially on verb—object splits which were not thoroughly compared
to other patterns here. Purther analysis of distance at the beginning
and end of sentences is also warranted. Overall complexity could also
be varied to assess which types of more complex sentences might be
eagsier than simpler patterns, as suggested by the Pearson research
(1975).

On a broader level, there is much need for research on the
interaction of syntaéilct nrd‘sennntlcs in 1soiation as well as in
the context of larger passages than sentences. Ultimately, the
narrower studies suggested here ghould also be applied to a more

developmental approach within and between dialect groups.
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APPENDIX A

WEBER SENTENCES

H.1l:

o D1 ) D4

SENTENCE VERSIONS D1 AND D4

D1 ‘D4

A)

After a delay that seemed
to last forever, the train
finally moved out of the
station slowly.

The train finally moved out
of the station slowly after
a delay that seemed to last
forever.

B) Although he first studied
art, in his early twenties
Chesterton became a

In his early twenties Chesterton
became a practicing journalist
although he first studied art.

practicing journalist.

C) Made possible by changes Comfort is now one of the
in the traditional philos- causes of its own further
ophy of life, comfort is spread, made possible by
now one of the causes of changes in the traditional
its own further-spread. -- - - - --philosophy of 1ife; "

D) Shortly after the orches- The people gathered around

tra began playing a marching

song, the people gathered
around the candidate.

81

the candidate shortly aftexr
the orchestra began playing
a marching sonqg.
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HOZ: D2D D4

SENTENCE VEFSIONS D2 AND D4

D2

A)

B)

C)

D)

‘They, having come on foot
over several hundred miles,
were a very tired looking

people.

We waited breathlessly as

the rupen, followed by three
atterdsmts, wvalked gracefully
cut on the court.

A Scottish accent, for
example, has never been
considered a social handi-
cap in this country.

The stranger in the corner,
wvaving his arms {n time with
the music, splashed his beer
all over the floor.

82

They were 2 very tired locking
people, having come on foot
over severai hundred miles,

We waited breathlessly as the
queen walked gracefully out
on the court, followed by
three atteodants.

A Scottish actent, has never
been considered a social handi-
cap in thi{s country, for
exawsle.

The stranger in the corner
splashed his beer all over
thme floor waving his arms
in tipe with the music.
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Ey3: D2) bl

SENTENCE VERSIONS. D2 AND 21

D2

B)

Q)

D)

The >ther residents of tke
neigrborhood, the school
board =zaid, 4id not live
in the same district as
our block.

Tom Dooley, skilled in
medicine and fluen: in
French, proved valuatle
working in the hills of
Southeast Asia.

The woman on welrare found, when
the xelative's w:ll was read,
that her monetary mroblems

were over,

The revertors, as the troops
raced ver a rise in the
land, finally caucht sight
cf the enemy.

83

The school board said th - -
residents of the neighbo A
dis not live {n the same
district as our block.

5:.42led in medicine and fluent
zn French, Yom Dooley proved
valuable working in the hills
of Southeast Asia.

When the relative's will was
read the woman om welfare
foand that her monetary prob-
lems wore over.

ks the troops raced owver a
rise in the 1:7f the reports
finally caught sight of the
enemy.
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WEEER SENTENCES

H<L: D2) D3

(]

SENTENCE VEESIONMS D2 AND D3

D3

A)

B)

C)

D)

Someone with 2 trzined ear,
as Shaw's Professor Higgirs
has, can distinguish the
region im which a speaker
resides.

I, wvhen I went across the
street to my apaTtnent,
discovered my bezt iriend
waiting impatiently.

We, watching his sleep-
walking, found we were
nost interested in where
our li{ttle drother hid
what he collected.

All the Denple, before we had
gone tér wiles were crowded
together on old-time open
placforms.

84

Someone with a trained ear can
distinguish, as Shaw's Profes-
sor Higgins has, the region in
which a speaer resides.

I discovered, vhen I went across
the street to my apartment,

By best frierd waiting im—
patiently.

We found, watching his gleep~
walking, we were most interested
in where our ifittle brother

hid what he cr” “ectad.

All the people, were crowded
together before we had gone
ten miles on old-time open
platforms.
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APPENDIX E

DF. PIERRD SYNTENCES

A.l: DL > nd

SENTENCE TFRSIONS D1

AND D4

FOR UNDERGRADUATE SAMPLE

2) §

A)

B)

()

D)

By debating and a2gonizing
over every problem, we show
ourselves to be exceedingly
timid and shy.

When many individual observations
and thoughts are pooled, human
knowledge and vision are
enhanced..

While motoring through the
mottled countryside, the
~acationer becomes impressed
with the complicated farm
machinery.

Unless they act %y the insights
thev nave- men will be no more
«he pes3ive reclpients of
ordexrs,

86

’

We show ourselves to be ex-
‘ceedingly timid and shy by
debating and agonizing over
every problem.

Human knowledge and vision are
enhanced when m=ny individual

observations ar . thoughts are

pooled.

The vacationer becomes impressed
with the compliciited farm
nachinery while motoring
through the mottled couutryside.

Men will be no more than the
passive recipients of orders
tnless they act by the insights
they have.
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DE PIERRO SENTENCES

Hy2: D2) D4

SENTENCE VERSIONS L2 AND D4
FOR UNDERGRADUATE SAMPLE

D2

A)

B)

C)

D)

Some psychologists, by con-
ducting carefully controlled
studies and surveys, have
produced valuable information.

¥o belief, if injustices and
evils are to be eradicated,
can be regarded as infallible.

Suppressed groups, when reach~
ing an historical stage of
awareness, grab violently

for independence.

Sickress and disease, by their
cor:. _ant yet unpredictable
threat, introduce an element of
tragic stxwggle ia the world.

87

Some psychologists have pro-
dvced valuable information by
conducting carefully controlled
studies and surveys.

No belief can be regarded as
infallible if injustices and
evils are to be eradicated.

Suppressed groups grab violently
for independence when reaching
an historical stage of aware-

ness.

Sickness and disease introduce
an element of tragic struggle

in the world by thezir constant
yet unpredictable threat.
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DE PIERRD SENTENCES

H 3: D2) D1

(=]

SENTENCE VERSIONS D2 AND D1
FOR URDERGFADUATE SAMPLE

D2

D1

R)

B)

o)

D)

The Renaigsance artist,
hecause of new emphasis
on man and the uniwverse,
realistically depicted
nature.

Baird, even during his
dajily business activities,
had gpeculated with send-
ing human images through
SPQC‘Q.

The word speed, because of
ts Gérivation from the
Anglo-Saxon word sped, does
not denoce rs-%lessness.

The trreis -iecZ--s3e, a- the
evacratic: anflilv ctamsenced,
was _vovw R e by a weaken—
ing 24 |- sises.

88

Because of new emphasis on

-man and the universe, the

Renaigsance artist realistically
depicted nature.

Even during his daily business
activities, Baird had specu-
lated with sending human
images through space.

Because of its derivation from
the Anglo-Saxon word sped, the
word speed does not denote
recklessness.

As the evacuatien rapidly com~
menced, the troop decrease
was accompanied by a weakening
of defenses.
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DE PIERRO SENTENCES

H,4: D2 > D3

SENTENCE VERSIONS D2 AND D3
FOR UNDERGRADUATE SAMPLE

D2

D3

A}

B)

C)

D)

Middle~Age painting, by
serving as the Church's
handmaiden, embellished
the doctrines of Christi-
anity.

Sociologists, despite the
challenges posed by higher
education, rave rarely con-
ducted insightful studies
of cclleges.

The moralist, while re-
flecting upon (he brevity of
human life, has employed a
variety of favorite symbols.

Humor and religion, by
ci:arjing one's outlook and
pr soective, can drecipitate
a.w icies into sanc hehavior.

89

Middle~Age painting embel-
lished, by serving ag the

Churrh's handmaiden, the ~
doctrines of Christianity.

Sociologists, have rarely con-
ducted, despite the challenges
posed by higher education,

insightful studies of colleges.

The mcralist has emu.iayed,
while reflecting uvpen the
brevity of human life, a
variety of favorite symbols.

Humnr and religion can »re-
cipitate, by changing one's
outlook and perspective,
anxieties into sane bechavior.
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APPENDIX C

SAMPLE QUESTIONNATRE -~ FORM A

THIS BOOKLET CONTAINS 32 PAIRS OF SENTENCES

BOTH SENTENCES OF FACH PATR CONTAIN
THE SAME WORDS BUT THEIR ORDER
IS DIFFERENT

PLEASE INDICATE ON THE PNSWER SHEET
WHICH SENTENCE IN EACH PAIR
YOU THINK IS HARDER

THERE ARE NO RIGHT OR WRONG ANSYW=5:

THERE IS NO TIME _IMIT

THANK YOU FOR YOUR HELP!
Jane E. Weber
Rutgers Un'versity
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Shortly after the orchestra
began playing a marching
scng, the people gathered
around the candidate.

Even curing hié daily
business activities,
Baixd had =peculated
with sending human im-
ages through space.

The stranger in the corner
splashed his beer all over
the floor, waving his arms
in time with the music.

No belief, if injustices
ard evils are to be erad-
icated, can be regarded
as infallible.

92

Form A/l

The people cathered a-
round the candidate
shortly after the orches-
tra began playing ‘a march-
ing song.

Baird, even during his
daily business activities,
had speculated with sending
human images through space.

The stranger in the corner,
waving his arms in time
with the music, splashed
his beer all over the floor.

No belief can be regarded
as infallibie if injustices
and evils are to be erad-
icated.



The Renaissance artist,
because of new emmhasis on
man and the universe,
realistically depicted
nature.

Skilled in medicine and
fluent in French, Tor
Dooley proved wvaluable
working in the hills ef
Southeast Asia.

Made possible by changes
in the traditionél philos-
ophy of life, comfort is
row one of the causes of
its own further spread.

Suppressed groups grab
violently for independence
when reaching an historical
stage of awareness.

93

Form A/2

Because of new emphasis
on man and the universe,
the Renaissance artist
realistically depicted
nature.

Tom Dooiey, skilled in
medicine and fluent in
Prench, proved valuable
in the hills of Southeast
Asia.

Comfort is now one of the
causes of ts own further
spread, made possible by
changes in the traditional’
rhilosophy of life.

Suppressed groups, when
reaching an historical
stage of awareness, grab
violently for independence.



10.

11.

12.

A.

e

Middle-Age painting, by
sexrving as the Church's
handmaiden, embellished
the doctrines of Christi-
anity.

We waited breathlessly
as the gqueen walked
gracefully out on the
court, followed by
three attendants.

Humor and religion, by
changing one's outlnok
and perspective, can
precipitate anxieties
into sane behavior.

The school board said
the other residents of
the neighborhecod did
not live in the same
district as our block.

94

Porm A/3

Middle-Age painting embel-
lished, by serving as the
Church's handmaiden, the

doctrines of Christianity.

We waited breathlessly as
the queen, followed by
three attendants, walked
agracefully out on the court.

Bumor and religion can
precipitate, by changing
one's outlook and perspec-
tive, anxieties into sane
behavior.

The other residents of the
neighborhood, the school
board said, 4id not live
in the same district as
our block.



13.

14.

15.

16.

Men will bz no more than
the passive recipients of
orders unlesgs they act by
the insichtz they have.

All the pecinle, before we
had gone ten miles were
crowded together on old-
time open platforms.

As the troops raced over
a rise in the land the
reporters finally caught
sight of the enemy.

Sickness and disease, by
their constant yet un-
predici:able threzt,
introduce an element of
tragic struggle in the
world.

95

Form A/4

Unless they act by the in-
sights they have, men will be
no more than the passive
recipients of orders.

All the people, were crowded
together before we had gone
ten miles on old-time open
platforms.

The rsporters, as the troops
raced over a rise im the
land, finally caught sicht
cf the enemy.

<ickness and disease intro-
duce an element of tragic
struggle in the world by
their constant yet unpre-
dictable threat.



17.

18.

19.

20.

83

Although he first studied
art, in his early twenties
Chesterton became a prac-
ticing jourmalist.

The word speed, because
of its derivation from the
Anglo~Saxon word sped, does
not denote recklessness.

Someone with a trained ear
can distinguish, as Shaw's
Professor Higgins has, the
region in which a speaker
resides.

HRuman knowledge and vision
are enhanced wvhen many
individual observations
and thoughts are pooled.

96

Form A/S

In his early twenties
Chesterton became a prac-
ticing journalist although
he first studied art.

Because of its derivation
from the Anglo-Saxon word
sped, the word speed does
not denote recklessness.

Someone with a trained ear,
as Shaw’s Professor Higgins
has, can distinguish the
region in vhich a speaker
resides.

When many individual obser-
vations and thoughts are
pooled, human knowledge
and vision are enhanced.



21.

22.

23.

24.

They, having come on foot
over several hundred miles,
were a very tired looking

pecple.-

Sociologists, have rarely
conducted, despite the
challenges posed by higher
education, insightful
studies of colleges.

The woman on welfare found,
when the relative’s will
was read, that her monetary
problems yere over.

Some psychologists have
pProduced valuable informa-
tion by conducting care-
fully controlled studies
and surveys.
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Form A/6

They were a very tired look-
ing people, having come on
foot over several hundred
miles.

Sociologists, despite the
challenges posed by higher
education, have rarely
conducted insightful studies
of colleges.

When the relative's will

was raad the woman on welfare
found that her monetary
Problems were over.

Some psychologists, by con-
ducting carefully controlled
studies and survevs, have
produced valuable informa-
tiom,



25.

26.

27.

28.

85

I, when I went across the
street to my apartment,
discovered my best friend
waiting impatiently.

We show ourselves to be
exceedingly timid and shy
by debating and agonizing
OVer every problem.

We found, watching his
sleepwalking, we were
most interested in where
our little brother hid
what he collected.

The troop decrease, as the
evacuation rapidly com-
menced, was accompanied by
a weakening of defenses.

9%

Form A/7

I discovered, when I went
across the street to my
apartment, my best friend
wvaiting impatiently.

By debating and agonizing
over every problem, we show
ourselves to be exceedingly
timid and shy.

Ve, watching his sleepwalking,
found we were most interested
in where our little brother
hid what he collected.

As the evacuation rapidly
commenced, the troop decrease
was accompanied by a weaken-
ing of defenses.



29.

30.

31.

32.

A,

A Scottish accent, for
example has never been
considered a social handi-
cap in this country.

The vacationer becomes
impressed with the com-
Plicated farm machinery
while motoring through
the mottled countryside.

The moralist has employed,
while reflecting upon the
brevity of humaz life, a
variety of favorite
symbols.

Aftez a delay that seemed
to last forever, the train
finally moved out of the
station slowly

99

Form A/8

A Scottish accent, has never
been considered a social
handicap in this country,
for example.

While motoring through the
mottled countryside, the
vacationer becomes impressed
with the complicated farm
machinery. -

The moralist, while reflect-
ing upon the brevity of
human life, has employed a
variety of favorite symbols.

The train finally moved out
of the station slowly after
a delay that seemed to last
forever.
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APPENDIX D

SAMPLE QUESTIONNAIRE -~ POK ' B

THIS BOOKLET CORTAINS 32 PAIRS OF SENTENCES

BOTH SENTENCES OF EACH PAIR CONTAIN
THE SAME WORDS BUT THEIR ( "DER
IS DIFFERENT

PLEASE INDICATE ON THE ANSWER SHEET
WHICH SENTENCE IN EACH PAIR
YOU THINX 1IS‘ HARDER

THERE ARE NO RIGHT OR WRORG ANSWERS

THERE IS NO TIME LIMIT

THANK YOU FOR YOUR HELP!
Jane E. Weber
Rutgers University

101




A.

89

The train finally moved
out of the station slowly
after a delay that seemed
to last forever.

The moralist, while re-
flecting upon the brevity
of human 1ife, has em~
ployed a variety of
favorite symbols.

¥hile motoring through

the mottled countryside,
the vacationer becomes
impressed with the
complicated farm machinery.

A Scottish accent, has never
been considered a social
handicap in this country,
for example,

102

B.

Form B/1

After a delay that seemed
to last forever, the train
finally moved out of the
station slowly.

The moralist has employed,
while reflecting upon the
brevity of human life, a
variety of favorite symbols.

The vacationer becomes im-
pressed with the complicated
farm machinery while motoring
through the mottled country-
side.

A Scottish accent, for ex~
ample, has never been con-
sidered a social handicap
in this country.



A.

As the evacuation rapidly
commenced, the troop de-
crease was pécompanied by
a weakening of defenses.

P

We, watching his sleep-
walking, found we were most
interested in where our
little brother hid what he
collected.

By debating and agonizing
over every problem, we
show ourselves to be
exceedingly timid and
shy.

I discovered, when I went
across the street to my
apartment, my best friend
waiting impatiently.

103

Form B/2

The troop decrease, as the
evacuation rapidly com-
menced, was accompanied by
a weakening of defenses.

We found, watching his
sleepwalking, we were most
interested in where our
little brother hid what he
collected.

We show ourselves to be
exceedingly timid and shy
by debating and agonizing
over every problem,

I, when I went across the

street to my apartment,

discovered my best friend
“ waiting impatiently.

-




9.

11.

12.

91

Some psychologists, by
conducting carefully con-
trolled studies and surveys,
have produced valuable in-
formation.

When the relative's will

was read the woman on wel-
fare found that her monetary
problems were over.

Sociologists, despite the
challenges posed by higher
education, have rarely
conducted insightful
studies of colleges.

They were a very tired
looking people, having
come on foot over several
hundred miles.

B.

104

Form B/3

Some psychologists have pro-
duced valuable information
by conducting carefully
controlled studies and
surveys.

The woman on welfare found,
when the relative's will was
read, that her monetary
problems were over: - )

Sociologists, have rarely
conducted, despite the
challenges posed by higher
education, insightful
studies of colleges.

They, having come on foot
over several hundred miles,
were a very tired looking
people.
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When many individual
observations and thoughts
are pooled, human know—
ledge and vision are
enhanced.

Someone with a trained ear,
as Shaw's Professor Higgins
has, can distinquish the
region in which a speaker
resides.

Because of its derivation
from the Anglo-Saxon word
sped, the word speed does
not denote recklcssness.

In his early twenties
Chesterton became a

—practicing journalist

although he first studied
art.
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B.

Form B/4

Human knowledge and vision
are enhanced when many in-
dividual observations and
thoughts are pooled.

Someone with a trained ear
can distinguish, as Shaw's
Professor Higgins has, the
region in which a speaker
resides.

The word speed, because of
its derivation from the
Anglo-Saxon word sped, does
not denote recklessness.

Although he first studied
art, in his early twenties
Chesterton became a prac-
ticing journalist.
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Sickness and disease in-
troduce an element of tragic
struggle in the world by
their constant yet unpre-
dictable threat.

The reporters, as the troops
raced over a rise in the
land, finally caught sight
of the enemy.

All the people were crowded
together before we had gone
ten miles on old~time open
platforms.

Unless they act by the in-
sights they have, men will
be no more than the passive
recipients of orders.
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Form B/S

Sickness and disease, by
their constant yet unpre-
dictable threat, introduce
an element of tragic strug-
gle in the world.

As the troops raced over a
rise in the land the report-
ers finally caught sight of
the enemy.

All the people, before we
had gone ten miles were
crowded together on old-
time open platfo;ms.

Men will be no more than
the passive recipients of
orders unless they act by
the insights they have.
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The other residents of

- -the-neighborhood, the

school board said, did
not live in.the same
district as our block.

Humor and religion can )
precipitate, by changing -
one's outlook and per-
spective, anxieties into
sane behavior.

We waited breathlessly
as the queen, followed
by three attendants,
walked gracefully out
on the court.

Middle-Age painting embel-
lished, by serving as the
Church'’s handmaiden’, the

doctrines of Christianity.
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The school board said the
other residents of the
neighborhood did not 1live
in the same district as
our block.

Humor and religion, by
changing one's outlook and
perspective, can precipitate
anxieties into sane behavior.

We waited breathlessly as the
queen walked gracefully out
on the court, followed by
three attendants.

Middle-Age painting, by
serving as the Church's
handmaiden, embellished the
doctrines of Christianity.
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Suppressed groups, when

reaching an historical stage
of awvareness, grab violently

for independence.

Comfort is now one of the
causes of 1ts own further
spread, made possilbile by
changes in the traditional
philosophy of life.

Tom Dooley, skilled in
sedicine and fluent {in
French, proved valuable
working in the hills of
Southeast Asia.

Because of new esphagis on
nan and e universe, the
Renaissance artist realis-
tically depicted nature.

108

rorm 8/7

Suppressed groups grab
violently for independence
when resching an historical
stage of awareness. -

Made possihle by changes in
the trafitional philosophy
of 1if~, comfort is now one
of the causes of {ts own
further spread.

Sxilled in Eadicine and
fluent in Preach, Tom Dooley
proved valuable working in

the hills of Sowtheast Asia.

T™he Penaissance artist, be-
cause of new emphagis on

man and the wniverse, realis-

tically depicted nature.
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No belief can be regarded
as infallible if injustices
and evils are to be erad-
icated.

The stranger {n the corner,
waving his arms in time
with the music, splashed his
beer all over the floor.

Baird, even during his
daily business activities,
had speculated with sending
human images thromgh space.

The people gathered around
the candidate shortly after
the orchestra began playing
a marching song.
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form B/8

No belief, {f injustices and
avils are to be eradicated,
can be regarded as infallible.

The stranger in the corner
splashed his beer all over
the floor, wvaving his arms
in time with the music.

Even durifng his daily busi-
ness activities, Raird had
speculated with semding

human images through space.

Shortly after the orchestra
began playing a marching
song, the people gathered
around the candidate.
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APPENDIX E

SAM _£ ANSWER SHFPET

rorm Class

PLEASE RECORD YOUR OPINIONS HERE - CHECK THE NARDFR ONE

oo _se | . __fro |, _ _fas. _ _fae. _ _
AB AB AB AB AB AB AB AB
2. __%. - e 10. - 1‘. PE— 1.. ——22. --“. - e ’o. - -
AB| A> AB| aAB| AB| AB AS AB

s

Yo 7o o2 __Ps. _ e _ 3. _ _f2r. _ ;. _
As| as| aB| aAz| AB| AE| B A
a. __%u. —fl2e __Q6. __J20. __l2a. _ _Jas. _ |32, _ _
AB| X3 ARl aB| X3 A3l a3 AB
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ABSTRACT

The purpose of this study was to investigate readability of
four basic sertence structure variations suggested by the rry-iteml
Distance Theory. Hypotheses were tested with two independent

samples of cossunity college students, one with higher reading
ability than the other. Sub’ects were given one of two versions
of a questionnaire containing sentence pairs and asked to indicate
on an answer sheet which sentence of each pair they judged more
difficuit. Patterns of decisions were evaluated for each group
and then compared.

The results indicated partial support for the theory. Sentences
with linquistic distance within the central kernel were judged as
harder generally than those with digtance at the beginning or end
of a sentence. Patterns of judgments comparing splits at different
Places within a kernel, or imposition of distance in varying positions
outside the kernel, proved to be less clear-cut. Some difference in
difficulty judgment was found between the two samples, although not
to the expected extent.

Possible applications for writers are mentioned along with

suggestions for future research.

113



VITA
NAME : Jane Ellen Speyer Weber

ADDRESS; 375 Clarksville Road
Princeton Junction, New Jersey 08550

TELEPHONE: (609) 799-9060

EDUCATIONAL BACKGROUND:

High School: Jamaica High School
Jamaica, New York
Graduated in 1962

College: University of Rochester
Rochester, New York
B.A., in Higtory Honors, 1966

University of Rochester
Rochester, New York
M.A., in Education, 1967

Clark University
Worcester, Massachusetts
Courses taken 1969-1972

PROYESSIONAL E/PERIENCE:

1966~-1967; Social Studies Intern Teacher
Brighton Righ School
Rochester, New York

1967-Rov. 197 Social Studies Teacher
Wachusett Regional High School
Bolden, Massachusetts

1974-present: Ristorical Researcher
Biographical Dictionary of Princetonians
Princeton University
Princeton, Wew Jersey

114 :



Sgrinq » 1975
299:561

" Summer, 1975
299:564

299:565
Fall, 1975
299: 608
2901540
6101522
960:531

Sprina, 197¢
2991566

2901514
2512530

960:532

Summer, 1976
290:509

rall, 1976
290:501

299:599

COURSE WORK AT RUTGERS

Foundations of Reading Instruction

Remedial Reading

Laboratory in Remedial Reading

Seminar in Reading Theories
and Models

Introduction to Learning
Materials for Young Adults

Statistical Methods in Rducation
Part Y

Seminar in Reading Research
and Supervision

Introduction to Adolescent and
Young Adult Years

Linquigtic Bases of Language
Teaching

Statistical Methods in Pducation
Part 1IX

Emotional and Social Maladjustment

Introduction to Bducational Tests
and Measures

Naster's Thesis Research

115

Instructor
Dr. Kling

Dr. Zelnick

Dr. Zelnick
Dr. Kling

Dr. Gilooly
Ms. Simpson

Mr. Dalal

Dr. Kling

Dr. Montare

Dr. Gikbons

Dr. Geyer




