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CHAPTER |
THE PROBLEM

The problem of describing the role of inference in readirg
has been set forth most clearly by John Carroll (1971). According
to Car[oll, there are two main levels of inference in reading com-
prefrension: 1) specific inference, the determination of the mean-
ing of a word based on the context in which it occurs and the sig-
nificance assigned tc it by the speech community; and 2) broad
inference, the determination of the meaning of a sentence or an
utterance based on its relation to a total context. This context
iﬁcludes the reader'’s accumuiated knowiedge. Carroli asserts the
interdependence of these two levels of inference in reading com-
prehension.

Flexibility of inference has been cited as a characteris-
tic of achieving readers (Kress, 1955). Laycock (1966) has de-
scribed the mature reader as one who is able to infer more than one
interpretation. Singer (]966).has pointed to inflexibility of in-
ference as a possible component of reading comprehension problems.

N

Statement of the Pr&blem

This study was undertaken to provide an exploratory inves-

tigaticn of the relationship between specific inference (the ability




to infer alternative responses for a missing word), as measurad by
a C]bzc Test, and broad inference (the ability to infer alterna-
tive missing sentences in a context), as measured by a Means-End
Test. Both tests ware constructed to expése the reader's flexibil-
ity or nunber of inferential alternatives. In addition, the study
axplored the relationship between performance on these two measures
"of inferential fiexihility and performance on a test of reading
comprehension.

More specifically, the purpose of the presant study;was to
test the fo]iowing hypotheses:

1. There is a positive correlation he twieen performance of
subjects on Cloze Tests | ahd Il and performance of subjects on a
Means-End Test. =

2. There is a poéitive correlatign betwasn performance on
tha Vocabulary, Comprehénsion, and Total on the California Reading
Test and performance on Cloze Tests 1 and ll and the Means-End Test.

3. The mean performance on Cloze Tests | and tl is signifi-
cantly higher among subjects who obtain hfgher reaﬁing scores. .

4. The mean performance on the Means-End Test is signiFi-

cantly higher'among subjects who obtain higher reading scores. ..

Importance of the Study

Inference is often cited as central to reading comprehansion
in theoretical discussions of the reading procass. Feu studies,
however, have fouused on inference apart from othar skilis of read-

ing. Farr (19%9) remarks that 'the most pressing ressarch need in
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measuring comprehension is for a ciear understanding of the naturc
o7 reeding comprekension. At this time there is no cenclusive evi-
der.ce regarding the components of this skill [p. 64]."

The investigation of the relationship between specific in-
ference (the ability to infer alternative words within a context)
and broad inference (the ability to infer alternative missing parts
of a . context) may be of use in determining whether or not disability
in the first instance is related to disability in the second in~
stance. |f a positive relationship is found between specific and
broad inference, perhapé diagnosticians should test both broad and
specific inferential reading ability when disability appears in
either.area.

A second important relationship is that which is found be-
tween these two levels of inference and general reading comprehen-
sion. |f a positive relationéhip is found among these variables,
evidence would be provided for the importance of the role of infer-
ential ¥lexibility in general comprehension.

Conducting this study with two tests that are open-ended
and one that is standardized, multiple choice may be of use in pro-
viding more than one diagnostic viewpoint on the mature reading
process. In addition, ccncurrent validity may be established for

tests that clearly expose the individual's inferential repertoire.

Definition of Terms

"* Inference in Cloze--the insertion by the subject of one or

B




more syntacilcaliy end cerantically appropriate nouns for one that
is missing in e sentence. The sentence cccurs in a harragive story.

Inference in Means-End--the inserticn by the subject of one

or more alternative missing means whereby the end of a story can
be achieved. The subject is given the beginning and end of a nar-
rative story.

Inferential Flexibility=--the ability to provide more than

one inferential response.

Reading Comprehension--as measured by the California Reading

Test, Form W, Advanced, Vocabulary, Comﬁrehensicn, and total scores.

Overview of the Study

A total of 61 New York policémen enrolled in-a Communication
Skills course at John Jay(Collége of Cfimiﬁal Justice, CUNY, were
tested on threce measures.

The California Reading Test, Advenced, Form W was adminis-

. tered td qbtain a reading comprehension measure.
. A Means-End Test was administeréd to obtain a measure of
broad inferential flexibility (Appendix A).

Cloze Tests | and |l were administered to cbtain measures
of specific inferential flexibility (Appendix B).

The scocres that the students achieved bn the two sections
and the total of the California Reading Test were then compared to
the scores on the Cloze Tests and the Means-End Test. |

The mean performence on Cioze Tests and the Means-End Test

of those with a tctal grade-equivalent score of 10 or above on the



California Reading Test was compared to the mean achicvement on Ui
same tects of thosc scoring below a grade equivaicnt of 10.

!

Limitations of the Study

This study is limited by the size of the sample, the abscnce
of 1Q measures, and the questionable reliability of' the Means-End

and Cloze Tests ucsed.



CHAPTER 11

SURVEY OF THE LITERATUREL

This chapter reviews the literature about inference as it
operates in experiential comprehension and reading comprehension.
The tasks wherein the more generalized aspects of inference are
assumed to operate are: 1) the cloze, and 2) the Means-fnd Tect.
Lexical and structural cloze tests are discussed in relaticn to
inference, to measures cf intelligence, and to reading comprehen-
zion. The Means-End Test is discussed in relation to inference in

reading, to measures of intelligence, and to personality variables.

inference in Experiential Comprehension

Inference can be defined as the deduction of relationships,
information, or meanings not specifically stated, but suggested by
the context of an experiential or language situation, and by the
experience of the inference-maker. Stauffer (1969), in a discus-
sion of one of Piaget's studies of non-verbal reasoning, cites an
inference of cause from effect in an early experiential context:

Me put his foot under the son's rocker and bagan to rock
it. Tihe boy looked over the rocker, saw what was happening,
and smiled... He also describes how his daughter could fore-
see an efiect, given its cause. She wanted to get out of her
playpen to continue a game, and when she was refused, she
pretended she wanted to come out to take care of a bodily
need. Once out of the playpen, she indicated that what she
really needed to do .was to resume play [p. 320].



Intference initially develops from situations requiring the under-
standing of relationships which can then be nanipulated in problem-
solving, as exemplified in the behavior of the s.cond chiid. The
acquisition of language, "by providing a mesns of encoding experi-
ence, allows behavior to become relatively independent of the im-

"'and extends and shapes the inferential

mediate stimulus situation,'
processes through the labelling of alternatives drewn from experi-

ence (Bourne, Ekstrand, and Dominowski, 1971, p. 306).

Inference in Reading Comﬁreheﬁsion

It is the coﬁighi}on of Von Giasersfeld (1971) that reading
comprehension requires an inferential process to construct a ''con-
ceptual situation' in which the sentence obtains its meaning. In
many ceses, the reader must supply the information necessary to
understand a sentence from a2 fund of knowledge asccumulated through-
out 1ife. Appropriate parts of this knowledge 'may be visualized
and a conceptual network mapped, thus making it possible for the
reader to fill in the missing pieces of the conceptual situation
designated by the sentence [p. 1]." In addition, the quality and
detail of the conceptual network may influence the reader'é specif-
ic and broad inferences concerning specific parts of the sentence
and of the entire text he has not yet read.

For example, the sentence ''The baby shakes' the rattle"

requires the construction of the conceptual situation represented

in the following analysis offered by Von Glasersfeld. In this
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analysis, he illustrates how lexical information is combined with
information from experience:

The baby shakes the rattle.

A) @ causetive agent (c.g., designated by 'bahy')
which causes .

B) a non-causative item (e.g., designated by 'a rattle')
to perform

C) an activity (e.g., designated by 'to chake') which,
in turn, causes

D) an activity (e.g., designated by 'to rattle') (p. 6)

Von Glasersfeld further develops the complexities of in-
ference in what seems to be a simple conceptual situation:
In time, as experiential knowledge increases, the con-
ceptual situation will become much more detailed. The
causal nexus between A) and C) will be specified as mechan-
ical causation (motion imparted by mechanical force, e.g.,
through prehensile contact); the production of noise will be
specified as caused by the intermittent contact of two items;
the particular acting object 'rattle' B) will be specified
as a purpcsive instrument consisting of at least two items
thet can make and break contact with each other [p. 7].
Failure to understand a given sentence could be a result
rd ’
of deficiency in the conceptual sphere. In Von Glasersfeld's
schema of inference, a deficient conceptual network could result
in limited inference concerning the meaning of lexical elements
and entire parts of the text which the reader has not yet read.
It is doubtful whether inference and related thinking pro-
cesses of deduction and problem~solving can be divorced from any
aspect of reading comprehension (Carrcll, 1971). It does seem,
however, that inference is based on a literal level of comprehen-

sion that can be distinguished from inference. In order to clari-

fy this distinction, Carroll cites Clark (1969), who studied a
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three-term inference problem. Subjects were given the followinrg
sentence to read: "Jechn isn't as tall as Mary, but he is>as tall
as Tom." Clark acked each subject one of several inferential
guestions: '"Who Is the tallest?'" or 'Who is the shortest?' or
"Who is in-between?" A subject might understand the meanings of
the two clauses separately (literal comprehension) without going
through the necessary.inference needed to answer the questions.
One ﬁay note that even the comprehension of the first clause of
the first sentence in response to the question, 'Who is sliorter
than Mary?' requires effort beyond literal comprehension. This
question requires that the reader construct a concept 6F the rela~
tive size of the two people. The concept allows the reader to
translate one verbal expression of proportion to another.
Another inference problem cited by Carroll is one by Danks

(1969). This problem asks the reader to evaluate 2 boy's emotion-
él respor..e to his father's te ng over the boy's agpointed family
duty. The reader must base his inference on suggestive information
given elgewhere in the paragraph. Reference to linguistic rules
on the part of the reader would be of littie use in deriving an
sppropriate answer. Carroll (1971), like Von Glasersfeld, refers
to the necessity of applying inferential processes in relaiing ex-
perience to reading comprehension:

Selecting the correct answer would require a grasp of the

total situation in the paragreph and an understanding of

social relationships and expectations that the paragraph
only partialiy indicates [p. 16].
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In an attempt to further limit end deline ithe porameters

of inferency in reading comprehensicn, Cerroll peints to Hiller's
remark that "'the meaning of an utterance is rnol & linear sum of
the words that comprise it [1965, p. 18]." In other words, =&s
previously noted under the chapter heading THE PROBLEM, Carroll
states that there are two levels to the problem of inference in
reading comprehension:
1) the understanding of the linguistic element, any lin-
guistic unit that has a meaning in the sense that one or
more rules or conventions can be specified as to the re-
lation of that unit with a concept or class of experiences
as developed by members of the speech community [p. 18].
2) the understanding of the meaning of the total utterance,
which has to do with the relation of a sentence to its
totel context...its total meaning may involve the point-
to-point relations between the elements encoded in the
sentence and the things, attributes, events, and relations
existing in some actual or fictional reaiity [p. 22].

These two levels of inference seem to be bound to each
other in the comprehension process.. For example, in Carroll's
nonsense sentence, ''The Fundalan added an are to his plot,' the
problem of the linguistic meaning and relationships of the ele-
ments is confounded with the problem of the wider context, which
remains unspecified (Carroll, 1971, p. 19). Even the formal syn-
tactic functions of the elements cannot be exactiy specified until
surrounding comprehensible parts of the text are provided. Based
on the meaning of the context, the reader can then infer the mean-

ing of the elements.

Carroll concedes the paradox in trying to distinguish the

*
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twy processes of insjerznce. 'the reisting of linguistic informaticon
to & wider context mey indeed require processes cf inference
[p. 19]." According to Carroll's theory, specific inferencec end

broad inference ceem to be interdependent in reading comprehension.

Flexibility of Inference in Reading Comprehension

This survey has been limited to a discussion of the rela-
tionship of specific to broad inference in reading comprehension.
In order to build a rationale for the construction of the two tests
of inference used in this study, the literature concerning flexi-
bility of inference must be considered. The literature also in-
dicates a relationship Between flexibility of inference and read-
ing comprehension.

There is considerable theoretical discussion to the effect
that high level reading is characterized by flexibility in infer-
ring relationships, information, and meanings not specifically
stated. The superior reader se.ms to be capable of seeing more
than one possible interpretation of indivigual words and whole
utterances.

Kress (1955) concludrnd from a concept formation study of

school children that "achieving readers were superiocr to non-

achievers in versatility, flexibility, and ability to draw infer-

hénces from relevant cues [Ruddell, 1970, p. 252].4

Laycock (1966) draws on Piaget's concepts of the formal

stage of operations in thinking to clarify the role of flexibility
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in inference. The person in the formal.stage of operations is able
to generate systematically all possible solutions to a probiem.

Laycock applies this to reading:

It is necessary in...flexibility for a reader to be con-
stantly aware of how all possible interpreatatioas of a
passage, for example, Tit together. . Past experience,
various sactions of the text, the purpose of reading--
all these rest upon each other, and the flexible parson
is probably the one who most =fficiently deals with
their relationships [p. 144].

He goes on to state thaf the reader in the formal stage of
opzrations ”drawg re}atfonships among indirectly connected matters
[p. 144].'"" Thus, inference in reading at the formal stage éf oper-
ations may be characterized by the ability to infer all reasonable
interpretations and to see the relationships of these interpreta-
tions.

Singer (1956) also discusses the relation of Flexibility
in reésoning and inference to the general comprehension ﬁrocess.

Fixation on one meaning alternative may seriously impair compre-
Y, {

hansion:

For example, a young child could have iearned through his
experience that home is a place where parental conflict
exists. VWhen he reads a story about parental relationships,
he might Find that the ideas in the story do not coincide
with his concept of home. if he persists in this experien-
tially determined generalization, he might not 'get it',
re-read the passage to clarify its meaning, or even con-
tinue to read with the conflict still unresolved. Conse-
quently lack of conceptual ability could adversely affect
his speed and/or powar [p. 128].

To be sura, it is doubtfuil that these and other problem-
> p

t

solving theories of ‘reading, notably that of Goodman (1971) imply
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thaet the reader brings to mind ali possibie meaniﬁg alternatives
in reading. Indeed, it is more likeiy the maiure reader 1s ehlc
te modify the extent_of his inference in accordance witl demsnds
made by the text and his purpose in reacing. It is likely, how-

ever, that his general range of inferential alternatives makes

this flexibility poscible (Singer, 1966).

s

In the light of these observations, the tests of specific
inference {(the Cloze Test) and brosd inference (the Means-End Test)
were both constructed so as to révea] the readef;s inferential
alternatives for a given missing lexical element, and for missing

sentences, respectively.

[nference in the Cloze Procedure

One kind of reading test that clearly demaends the Tesolu-
tion of amﬁiguity by the inference of mfssing elements is the cloze
procedure {Taylor 1953), (Carroll, 1971). The procedure invelves
the de]etioa in a textbby-some rule, usually at random, or accord-
ing to some grammatical category, such as ''noun or verb'. Bormuth
(1949), in a factér egnalytic study of cioze as a measure of compre-.
hensioﬁ, found inference to be one of the'comprehehsion subskills
measured by cloze. This s tudy involvgd a correiation between a
multiple choice test measufiné a variefy of comprehension skills
and a cloze test. In another factor-analytic study, Bormuth (1964)
found that cloze tests cculd be used in the intermediate grades to

predict scores on tests used to measure a variety of comprehension



subskills, His cloze tests predicted well the performance cf sub-
jects on such romprehension measures as seeing relationships and
drawing inferences.

These studies show the relationship between cloze in gen-
eral ard inference. The specific cloze used in this study is a
lexical (noun) cloze. Therefore, the discussion that follows dis-
tinguishes between lexical and structural (any-word) cloze in re-
lation to inference, to measures of intelligence, and to general

reading comprehension.

Inference in Lexical Versus Structural Cleze

Rankin (1957, 1959) hypothesized that two aspects of com-
prehension could be measured by two different types of deletion
procedures. He predicted that an any' word deletion would best
measure the grasp of "structural meaning', (i.e., syntax), and
that a noun-verb deletion would best measure the grasp of ''lexical
meaning' (i.e., substantive context).

Weaver (1965) exhaustively analyzes the different demands
made by the lexical and the any-word or structural cloze. In
summary of his position, he states that the lexical cloze tends to
draw on the broad meaning constraints of the context in which the
deletion appears. That is, lexical cloze stresses the relationship
of the individual word to the sentence and the context in which it
appears. The responses inserted within a structural cloze tend to
be less constrained by semantic as opposed to syntactfc considera-
tions (p. 120).

Q
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This distinction, according to Weaver, is bzsed partly on
the difference between structural and lexical words:

Generaily, words at the points of low information are struc-
tural werds, and words at the points of high information

are lexicel words. One possible explanation is that struc-
tural werds form restricted, short categories and thus are
rapidly exhausted, while lexical words form long, practic~
ally inexhaustible categories [p. 118].

A lexical deletion within a meaningful stéry context is
likely to draw on the meaning constraints of that context. Thus,
fexical cloze deletions that appear in & larger context tend to
tap conceptual as opposed to purely language relationships.

Weaver relates performance con the contextual-lexical cloze
to the reasoning or 'cogrniiive strategies' of the” irnference maker:
A proper interpretation of lexical cloze then must involve
some understanding of the formation and retention of concepts,

problem-solving strategies, categorization, and heuristic-
ally-organized retrieval systems [p. 122].

Based on Weaver's distinction between lexical and struc-
tural cloze, @ multiple-response per single deletion noun cloze
was constructed as the measure of specific inferential flexibility
in this study. Because a lexical word forms a long category, it
would follow that a lexical cloze would more fully expose the vari-
ety of specific lenguage alternatives an individuai has for a
given concept. In relation to Von Glasersfeld's schema of infer-
ence, the multiple response noun cloze attempts to expose the al-
ternative expectations or inferences the reader has for a part of
the sentence he has not read yet. These inferences are based on
the complexity of the concept the word represents and the reader's

Q
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own experience with that concept, In relaticn to the observa-
tions of Lavcochk (196¢), a multiple response per single delction
noun cloe attempts to measure the fiexibility of specific irnfer-
ence (Carrcll's first level of inference).

Lexical Versus Structural Cloze in Relation to Measures of
Intelligence

In & study of inferential reading, it may be hypothesized
that performence on the lexical decletion noun cloze is a function
of intelligence factors. Several studiis show correlations between
both random'clo;e and 1Q measures, but the lexical clcoze appears
to be less influenced by intelligence as measured by 1Q tests,

Studiés by Hafner (196%), Jenkinson (195%), and Tayior
(1957), showed substantial correlations (.73, .69, and .72) be-
tween pre-cloze, any-word deletion tests and tests of intelligence
emong Young adults.

Schneyer (1965) explored the effects of two types of cloze
on the reading comprehension of sixth grade pupils. One type of
cloze was built on every 10th word deletion, the other on noun-verb -
deietion. The total results of the two types of cloze @ere cor-
related with the results of the California Test of Mental Maturity
and the Gates Reading Survey. Both cloze tests correlated signif-
icantly with language 1Q results. The 10th word deletion sysfem
was much more highly related to 1Q than was the noun-verb deletion

system (.63 vs. .42, respectively). This seems to substantiate

Rankin's earlier contention that the every nth deletion system
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is more related to intelligence (Jenasra, 1971, p. 10). Guice
(1569), using & concept deleticn patiern on colleve students., fourd
only a moderate (.£0) reletionship between 10 and clore. Thesc
studies wouid indicate thet the lexical cloze as a measure of spe-
cific reading inference is less influenced by intelligence factors
that structurat cloze. Hence, it was essumed that the lexical
cloze wes more suitable for the present investigation of reading

inference. None of these studies used conceptral cloze reqguiring

more than one response per deletion.

The Cloze Procedure and General Reading Comprehension

Numerous studies have found significant correlaticns be-
tween achievement onlvarious sections of standerdized multiple
choice reading comprehension and lexical and structural cloze.
Taylor (1956) correlated pre- ard post-test zny-word cloze scores
with multiple choice comprehensicn test scores of a group of Air
Force men. Ccrrelations between multiple choice comprehension test
scores and cloze test scores ranged from .70 to .80. In two stud-
ies, Rankin (1957, 1959) compared two kinds of cloze to the Dieg-
nostic Reading Test-Survey Section. For the pre-cloze, any-word
deletion cloze, he obtained correlations of .29 with Story Compre-
hension, .68 with VYocatulary, and .60 with Paragraph Comprehension.
Correlations between a post-cloze, noun-verb deletion test and the
same test were .65 with Story Comprehensionl {AS with Vocabulary,

ER BCR LR
PRI

and .59 with Paragraph Comprehension. Kingston and Weaver (1970)
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corducted a corre?ational.study between cloze and standardized
reacing tests using the multiple choice, lexical cloze. This Torm

of cloze resembles in concept the mu]tfp]e respo=se per single
deletion noun cleze used in the preseﬁt study. They exemined the
use of cloze-like tasks in teaching culturaily disadvantaged first -
graders. Students were introduced to cloze by having lexical

items derted from their stories and having to suggest all words

that would make sense for their deletions. Four types of‘standard
achievement tests with reading subsections were administered during
the year. Jéngsma (19771) deccribes the test administered and the

outcome of the study. Four types of cloze tests were used:
1) "any-word deletion'' based on every -nth delections with a
total of 50 deletions.

2) multiple-choice, structural cloze-deletion of function words
with the deleted words paired with distractors of thé same
grammatical class.

3) multiple-choice, lexical cloze--every fifth deletion of nouns,
main verbs, or ad;ectives using a similar multiple choice
format.

L} ayrally-read cloze based on a. random, every -nth deletions.

Various test scores were entered into a test-wise regression

analysis using the California Reading Test as the criterion

variabie. The multiple choice, lexical cloze test was the best
single predictor (multiple R~, 68) of first grade reading
achievement. |t was superior to even the standardized reading

readiness test {p. 17).

Across broad age differences and in both its lexicel and structural’
forms, cloze has been found to correlate well with standardized

reading comprehension tests.

Inference in the Means-End Test

Means-end thinking is defined as the ability to infer means
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to reach a stated goal. A nmeans is defined a3z 'any new relevant
unit of information désigned to reach the goal or to overcome cb-
stacles [Schure and Spivaék, 1972, p. 348]." In a Means-End Test,
the subject is given the problem situation and the ending, a suc-
cessful resolution of the problem. He is then required to generate
"what happens'' between the time the character in the stcry has the
problem and the time when he resolves it. On the basis of face
validity and the theories of inference discussed thus Tar, the
Means~End Test seems to be a procedure which directly measures
broad infefence.

Within Carroll's (197}) framework of the two levels éf in-
ference, the peans-End Test would require the subject to infer
meaningful alternative parts of the context (sentences) based on
the understanding of the total context in which the sentences would
appear. In Von Glasersfeld's schema of inference, the reader would
have to map the incomplete information given by the beginning and
end of the story onto his conceptual framework and fill in alterna-
tive missing parts based on his fund of experiential knowledge.

The Means-End Test as a test of broad inference is parallel to the
Cloze Test as a measure of specific inference, because sentences

as oppdéhd to words are missing in a story context. No literature

“exists relating the Means=-End Test to reading ability. A measure

of means-end thinking which might be suitable to a study of flexi-
bility of inference is the counting of the number of alternative

means to a given end.



This concluzicn s based on & non-experimenta chservatinn
of the developmental theoretician Heinz Werner (1957) who states
that
Development from & lower vo e higher type of action--in terms
of differentiation--is marked by the appearance of circuitous
approaches, that is, means of action....This mesns that if an
activity is highly hierarchized, the organism, within a con-
sideraple range, can vary the activity to comply with the de-
mands of the varying situaticn {p. 55]..."

The Means-End Tést reguires that the reader vary a hypothetical

activity. The number of these approaches may constitute the range

of his broad inferential alternatives based on his experience.

tn a 1972 study by Schure and Spivack of normal ‘versus dis-
turbed adolescents' ability to generate alternative means to an
end, the effect of social class alone did not significantly affect
the number of means generated. The means-end scores were related
to differences in measured general intelligence. The groups mea-
sured were normal middle class, disturbed middle class, normal
lower class, and disturbed lower class. When an adjustment was
made for the effect of 1Q, there were still differences in means-
end thinking between these adjustmen£ levels. This may indicate
a personality variable in means-end inference. O0n the other hand,
as Schure and Spivack hypothesize, these results may indicate a
problem in the sphere of inference among ill-adjusted édolescents.
It is difficult to disassociate interpretive flexibility in thie

area of broad inference from evaluative processes based on experi-

ence as pointed out earlier by Singer (1966).
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Study in the Literature

Flace ef This

The thecoretical preblen of the place ¢f inference in read-
ing comprehension has been pointed out by Carrell (1971) and Von
Glesersield (1971). Cerroll designates two basic levels of infer-
ence: 1) specific infercnce, the determination.of the meaning of
a word based on the sentence in which it occurs, and 2) broad in-
ference, the determination of the meening of & sentence or utter-
ance based con the total context in which it occurs. Carroll as-
serts the interdependence of these two levels in reading compre-
hension. VYon Giasersfeld (1971) auds that failure to resolve

. “

either lexical ar contextual ambiguities cen be bound up in inad-
equate conceptual structures. The conceptual -ctructure provides
necessary information from experience to determine the meaning of
a text. It is the source of infurential alternatives. These the-
oretical observations would indicate a need to investigate the
connection between specific inference concerning missing concept
words in & sentence as measured by a noun Cloze Test, and broad
inference concerning missing sentences in a context, as measured
by a Means-End Test.

Kress (1955) in a study of sixth~graders, found that high
achievers in reading were characterized by versafility, flexibility,
and "the ability to draw irferences from relevant cues [Ruddell,
1970, p. 252]."" Laycock (1966) stated that the mature reader is

probably one who can see more than one possible interpretation cf

a passage, and how these interpretations are related. Singer (1966)
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observed thet the tendency to fixate on one meaning of a passane
could impair comprehension.

This study attempts to provide an exploratory investigztion
of these obiservations by comparing performance on two tests rcquir-
ing more than one inferential response to performance on a standard-
ized test of comprehension. There is some evidence that specific
inference of the sort demanded by a éonceptual cloze is positively
correlated to performance on both Vocabulary and Comprehension
measures of a standardized reading test (Rankin, 1957, 1959; King-
ston & Weaver, 1970). The present study is unique in that per-
formance on & noun cloze requiring more than one inference for each
deletion was compared to performance on a standardized reading
test. Another purpose of this study wes to devise a test of broad
inference parallel to the cloze test in the study, and to investi-
gate its relation to reading comprehension. This test was a Means-

End Test (Schure & Spivack, 1972).

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

CHAPTER 11

PROCEDURES

Thie chepter describes the selection procedures, the sampie,
tests, and scoring procedures for the tests used in the collection

of date. [t also contains a description of the administration of

tests and the methods of data aznalvsis.

Selection Procedures

Permission wes secured frowm Dr. Charles Bzhn, Directcr of
the PEe]ect Progrem at John Jay College of Cririnal Justice, CUNY,
M. Y., N. Y. to conduct a study using as subjects the lew York
poiicemen errolled in the prcgram. A meeting was held with three
other instructors besides the experimenter to explain the timing

and instructions for test administration.

Description of the Sample

The sample coﬁsfsted of 61 students enrollied in five dif-
ferent sections of s Communication Skills course. After a review
of the results of an initial screening test, the Nelson Denny
(Nelson and Denny, 1960), and an analysis of class placement, the
experimenter determined the heterogeneity of classes.

No |0 scores were obtained for the group. However, a cri-

terion 1Q cf 90 is a minimal requirement for entrance to the Police

23
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Fcademy. tn addition, achievement on the California Reading
& meesure vsed in this study, is highly correlated with the Celi-
7orrnia Short Form Test cf Mental Meturity (Tiegs and Clark. i1563a,
p. 12). Hence, it was not considered essentis] to this study to

. e
obtain additional meesures of 1Q. The subjects tested ranged from
upper lower class to middle class. Many were former skilled and

unskilled laborers. They represented a broad spectrum of races

and ethnic background.

Description of Tests

The California Reading Test, Advanced, Form VW, was used
as the measure of reading comprehension in this study. The Reading
Test consists of two major sections, Vocabulary and Comprehersicn.
The Comprehencion section divides inte two major sections, Vocabu-
lary and Comprehension. The Comprehension section divides into
three sections entitied '"Following Directions't, "Reference Skills'',
and '"'Interpretaticns', respectively. The Vocabulary section con-
sists of 60 items, the Comprehensicn, of 87 items. Charts for the
conversion of raw scores on each section to grade equivaient scores
are provided cn the back of self-scoring answer sheets.

Farr (1868), ir a correlational study of several standard-

"ized reading tests, found the discriminant validity of the subtests

lower for lower level readers (9th grade) than for higher level
readers (11th and 12th grade). Hobson in Buros (1953) concurred

with Farr's conclusions. The authors of the test manual cauvtion
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zgainst the use of the smelier secticns for diegnosis '‘becavse of

the limited number of test items {15-£0) [Tiegs and Clark, 19632,

+

p. 81."" In general, for all grade levels tested, the total

tTn
P

[
score is more relisble than the sma]]xitem nurber subtest scores.. -
(Farr, 1968).

The  test menval reports high religbility of measures and
illustrates for a single grade, Grade 11 {n=361). For fhat crade,
reliability coefficients obtained for Vocabulary, Comprehersion,
and Total were .91, .91, and .95 respectively (Tiegs and Clark,
1563a, p. 8). Flanagan in Buros (1953) stated that 100,000 cases
formed the basis of-gtandardization at each level. The 1257 norms
were updated in 1963,

The test correlates highly with a test known to predict
school achievement, the California %est of Mental Maturity, Short
Form. At Grade 10, cgefficients of correlations for th¢ Vocabulary,
Comprehension, and Total were .75, .81, and'.83, respecti&e]?
(Tiegs and Ciark, 1963a, p. 12).

A Means-End Test was used as the measure of broad inferen-
tisgl flexibility. A Means-End story based on a theme by‘Schure_and
Spivack (1972) wés constructed. The beginning of the steory de-
scribed a new co1!e§e student who was lonely and without friends.
The‘ending, the reversal of this situation, was described. The
micddle, to be filled in by the Subject was missing. A practice
Means-End story preceded this.

The Cloze | passage of 135 words was constructed by the
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experimenter. Systenatic deletions of.every other ncun were thun
made to form & cloze passage of fifteen deletions. As determined
By the use of a creph for estimating readability (Fry, 1568), ihe
reading passege was at the third to fourth grade level of reedabil-
ity. The Cloze Il passage consisted of additional responses for
the deletions in the Cloze | passace. For each of Tifteen dele-
tions, eight additional responses were possible on the Cloze I
ahéwer sheet.

The cloze passage was constructed at a low level! of read-
ability so that the measure would test specific lexical inference
as opposed to broad contextual inference. Taylor (1957) suggests
a fifty item cloze provides a sufficient sample for a stable score
vihen the type of cloze used is any-word. Mechanical selection for
deletion tends to produce a sizeable number of non-discriminating
items that tend to reduce reliability. The cloze used in this
study, however, was a "hard-word' cloze requiring fewer items.

The Cloze | Test was constructed primarily for the purpose of ac-
quainting the subject with the entire story before returning to
construct alternative responses in the Cloze J1 Test. As such,
it was considered to be a criterion measure, and not the main mea-
sure of specific lexical inference in this study. The maximum

possible raw score for the Cloze Il Test was 120.

Scoring Proceaurc for Cloze Tests | and 11|

Raw scores and weighted scores were obtained for Cloze Tests

I and Il. The raw score for both tests consisted of the totzl

’
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number of syntactically and semantically correct responses. Ko
points were given Tor partially correct answers. The weighted
scores were arrived at by assicning one cof three scores for cor-
rectness. A sementically and syntactically correct response re-
ceived a score of two. A score of one was assigned to a semantic-
ally correct response with a syntactic error of number, e.g., 'boy"

o
for "boys''. No points were given to semantically end syntactically
incorrect fesponseﬁ. The scores for each response were then added
to obtain a weighted score for each of the two Cioze Tests.

Research done in the area of cioze scoring has found iittle

. . . . L i .
cifference in validity or reliability between the synonymiscoring

and exact-word scoring system. Rankin (1957, 1959) found correla-

ticns of .86 and .92 between cloze scores based on objective and
synonym scoring systems for two different cloze tests. He also
found no significant differences in test reliability or validity
for the two scoring syftems. The scoring system used ih this study

is essentially a synonym scoring system. -

Scdrinq Procedure for the Means-End Test

The Means"Eﬁd scoring procedure was based on a simplifica-
tion of the scoring system used by Schure and Spivack (1972). Ac-
cording to these authors:

A mean is defined as any new relevant unit of \information
designed to reach the goal or to overcome the obstacle.
When the strategy invelves one plan with several steps
within that plan, credit is given for each step. When
statements of different plans are used, credit is given
for each different plan [p. 349].
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Since thke determination of what can be considered & step

within a plan was not the concern of this study, this espect of

the scoring procedure was eliminated. Since fliexibility of brecd

inference was to be measured, the experimenter developed a scoring

system of teans-End inference that counted only different plans

«sed. Subjects were required to number each new different plan

to ruduce subjectivity of scoring.

The raw score for the Means-End Test consisted of the tota!l

number oY complete difierent means toward the end. The weighted

score was derived by assigning a score of two, one, or zero, based

on the following criteria. A score of two was &ssigned to a spe-

cific behavior that would bring the character in the story inte

direct social contact or into a social activity with other people

or another persorn. A score of two was also given to a means that

bErought aktout a stated positive social response. A score of one

was given to a means that was a step in a process, such as an atti-

tude change, advice-getting, or hehavior that implied a positive

social response, e.qg., 'He improved his appearance.!" A cscore of

zero was given for a repetition of a solution, or fer a ''distractor

means'' that would not bring the character into direct social inter-

action. Some examples of distractors were ''reads books, goes

clothes shopping, takes a trip'.

Administraticn of Tests

The subjects were tested as groups.
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of reading levels s determined by an initial departmental screen-

iny device, The Helson Denny Test {Nelson and Denny, 1960), it was
determined that subjects ranged from 7th through 12th grades in
their resding ievel. Based on an examination of the distritution

£
[

of scores within cizsses, the experimenter determined the hetero-
geneity of classes. The California Reading Test was administered
to all subjects using the standardized instructions and time limits
for all subsections. On another day, the Means-End Test and fhe
Cloze Tests were administered. On the Means-End Test, the sub-
jects were directed to work on a sample Means-End story. Poséible
solutions were gfscussed. On the éctua] Means-£nd Test; subject?
wére ihstructed to wrfte down as pany different ways as they could
think of for the person in the story to solve his problems. They
were also told to keep on thinking of alternative sclutions until
the time was vp. The time limit for the Means-End Test was fiftéen
minutes. ‘

In the same testing session; Cloze Tests | and Il were ad-
ministered. For Cloze |, subjects were required to read the en-
tire étory with the deletions before returning ﬁo the beginning and
inserting responses. This wéé to Insure awareness of the entire
context of the stéry. Nonsense responses were not accepted. The
time limit for the Cloze-l Test was ten minutes. After the com-
pletion of Cloze |, the tester instructed the subjects to return
to the same story and to fill in as many meaningful responses as

possible for each blank within a time limit of fifteen minutes.
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Treatrnent of De:ia

The results pertaininé to Hypotheses 1 and 2 were arnclyzed
eccording to the Pearson Product lioment Correlztion. The scores
of the total group on Cloze | &nd 11, Raw &and Veighted, were corre-
leted with scores c¢n the Means-End Test, Raw and Weighted. Scores
of the totz} group on the Czlifornia Reading Test for each section,
Vocabulary, Comprehension, and Total, were correlated with scores
orn Cloze Tests | and ||, Raw and Weighted, and the Means-End test,
Raw and Weighted. Based on total scores obtained or. the California
Reading Test, the group was divided into Groups | and il. Group |
(n=37) oltained a score below ten; Group Il (n=24) obtained a score
of ten or gbove. A t-test was used to compare the mean performarce
of Group il and Group | on Cloze Tests | and |l, Raw and Weighted.
A t-test wes used to compare the mean performance of Group Il and
Greup | on the Means-End Test, Raw and Weighted. Standard devia-

tiorns for raw and weighted versions of all measures were obtained.

Summary

Sixty-one New York policemen from five sections of a Com-
munication Skills course at John Jay College of Criminal Justice
were used as the subjects for this study.

Reading comprehension scores were obtainesd using the Cali-
fornia Reading Test, Advanced, Form W. A noun-deletion Cloze |
Test and an accomparying multiple response Cloze |l Test formed

the measurc of specific inferential flexibility. A Means-End Test
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ves uscd o5 vhe wecsure f oroad inferentiel flexibility.
Coriel:tion coefiicients of Ciloze Teste and the Meons-tnd
Test, of the Means-Ind Test and of Vocabulary,Comprehension, and

Totel of the Cu:iforniz Peading Test, and of Cloze Tests and Vocab-

T
vlary, Compreiersion. and Total'scores of the California Reading
Test were obtainsu vor the total group. The Tetal scores obtained
on the Caiiicrnia Reauving Test were the basis for dividing the sub-
jects into two groups. Group | obtained a grade-equivalent score
below ten, and Croup il obtained a grade-equivalent score of ten
and above. £ comparison of the means and stendard deviations for
ihe two groups wes completed for Cloze Tests ! end ti, Raw and
Weighted, end Tor the Means-End Test, Rew and Weighted. Differ=

ences betweer mezns were tested for statistical significance using

the t-test.



CHAPTER 1V
FINDINGS AND DISCUSSION

This chapter contains an analysis of the data obtained for
61 New York policemer. on measures of Cloze Tests | and |l and the
Means-End Test. Also included are measures of Vocabulary, Com-
prehension, and Total Reading Comprehension of the California Read-

ing Test. The Tindings are discussed and related to the literaturc.

Findings

Hypothesis 1 states that there is a positive correlation

between performance of subjects on Cloze Tests | and !l and per-
formance of subjects on a Means-End Test. The data supported this
hypothesis. As shown in Table 2, the correlation between Cloze |
Weighted and Means-End Raw was significant at the .01 level of con-
fidence. The correlation between Cloze | Weighted and Means-End
Weighted was significant at the .05 level of confidence. Contrary
to Aypothesis 1, ard &s shown in Table 1, na significant correlation

was found between any measure of Cloze Il and the Means-End Test.

32
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3 .828 89k
4 .192 .296 L3061
5 .297 .284 346 86 1

6 121 .230 .291 L1360

70 ~.005 0 316 240
8 .211  .293 .27h 127  .189
9 .19k .283 .262 .10k  .190

1 Vocabulary, CRT

N

Comprehension, CRT

Total, CRT

)

L Means-End, Raw

\Va]

Means-End Weighted
6 Cloze | Raw

7 Cloze | Weighted

(0]

Cloze [l Raw

9 Cloze |l VWeighted




TABLE 2

SIGNIFICANT FINDINGS 4SMGNG SCORES FOR VOCABULARY,
COMPREHENSION, AND TOTAL READING COMPREHMENSION
OF THE CALIFORNIA READING TEST AND SCORES FOR
CLOZE TESTS [ ARND (I AND THE MEANS-END TEST

Variables r _ P
Cloze | Weighted &nd .316 .01
Means~End Raw

Cloze | Weichted and 240 .05
Means-Lnd Weighted

Cloze | Raw and ' .230 . ..05
Comprehension .
Cloze ! Raw and ' .291 .05
Total

Cloze 11l Raw and . L2893 .05

Comprehension

Cloze 1l Raw and L27h - .05

Total

Cloze ! Weighted and _ .283 .05
Comprehension

Cloze il Weighted and . .262 .05
Total

Means~End Raw and .2%5 .01
Comprehension '

Means-End Raw and ' .306 » .01
Total » .

Means-End Weighted and ' .297 .01
Vocabulary

leans-End Weighted and .284 ‘ .05

Comprehension

Means~End Weighted and .3&6. .005
Total




TEBLE 3

COMPARISON OF MEANS AND STARDARD DEVIATICHS
FOR GROUPS | AKRD Il FOR RAW AND WEIGHTED
CLOZE TESTS | AWRD |t AND MEANS-END TEST

Group | (N=37) Group |1 (N=2Lk) Total

- S.D. - S.D. (N=61) P

X X

t

Cloze | 14.2 1.00 1L .6 .78 - }1.52 ns
Raw
Cloze | 28.4 3.18 29.3 1.27 1.24 ns
Weighted
Cloze I} 32.E 12.47 43.3 15.79 2.95 .0025
Raws
Cloze I{ 65.3 27.25 87.2 31.82 2.87 .003
Weighted
Means~-End 6.4 3.40 7.7 3.23 1.47 ns
Raw
Means-End 14.9 7.59 18.5 7.03 1.83 .C36
Weighted

Means were rounded to the nearest tenth. Standard
deviations were rounded to the nearest hundredth.
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Hypothesis 2 states that there s a positive cprrelation
between performence on the Vocabulary, Comprehension end Total of
the California Reading Test and performance on Cloze Tests | and
I'l and the Meens-fZnc Test. The data supported this hypothesis.
Table 1 provides intercorrelaticns among the veriables. Table 2
shows the significant Tindings.

As shown in Table 2, the correlation between Clcze | Raw
ard Comprehension was significant at the .05 level of confidence.
The correlation between Cloze | Raw and Total was significant at
the .05 level of confidence. As shown in Table 1, no significant
correiation was found between Cloze [ Raw aﬁd.Vocabu]ary. No sig-
nificant correlations were found between Cloze | Weighted and
Vocabuiary, Comprehension, and Total.

As shown in Table 2, the corrélation between Cloze || Raw
and Comprehension was significant at the .05 level of confidence,
the ;orre]ation between Cloze Il Raw and Total. at the .05 level
of confidence. Thé.correlation between Cloze 1| Weighted and
Comprehension was significant at the .05 level of confidence. The
‘corre]ation between Cloze |l Weighted and Total was significant at
the .05 level of confidence. As shown_in Table 1, no significant
correlations were found between either measure of Cloze |1 and
Vocsbulary.

As shown in Table 2, the correlation between Means-End
Raw and Comprehension was significant at the .Ol‘ﬁevel of confi-

dence. The correlation between Means-End Raw and Total of the
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CRT was sianificant at the .01 ievel of confiderce. The correle-
tion between Means-End Veighted and Vocabulary wes significant at
the .01 level of confidence. The correlation between Means-End
Weighted and Coriprehension was significant at the .05 level of
confidence. The correlation between Means-Encd Weighted and Totzl

of the CRT was significant at the .005 level of confidence.

Hypothesis 3 states that the mean performence on Cloze

Tests | and [l is significantly higher among subjects who obtain
higher reacing scores. The data supported this hypothesis. As
shown in Table 3, Group |'s performance on Cloze || Raw was 32.5
and the standard deviation 12.47 compared to Group |I's mean pcr-

formance of #43.3 and a stardard deviation of 15.79. This differ-

ence was significant at the .0025 levei of confidence. Group I's
mean performance on the Weighted Cloze Il was 65.3 with a stendard
deviation of 27.25 compared toc Group li's wmean performance of 87.2

with a standard deviation of 31.82. This difference was signi*fi~
cant at the .003 level of confidence.

Hypothesis 4 states that the mean performence on the Means-

End Test is sianificantly higher among subjects who obtain higher
reading scores. The data supported this hypothesis. As shown in
Table 3, Group |'s performance on the Means-End Weighted was 14.9
and the standard deviation 7.59 compared to Group l!l's mean per-
formance of 18.5 with a standard deviation of 7.03. The difference
was significent at the .036 level of confidence. As shown in

Table 3, there was no significant dif{ference between Group | and
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va
rion between Meens-End Weighicd &nd Vecekulary wos sicnificant at
the L1 levei ¢ contidence. The correleticn between Means-Fnd
weighted end Comprehension was significent at the .05 lever of
cenfidence. The correlation between Means-End Weichted and Jotal

cf the CKT wee significent at the .005 level of confidence.

Hvpothesis 3 states that the meen performsnce on (Cloze

Tests | and Il is significantly higher amorg subjects who obtain
hioher rceding scores. The data supported this hypothesis. As
shown in Taklc 3, Group I's performance on Cloze 1 Raw was 32.5
and the stenderd ceviation 12.47 compared to Group Il's meen per=
formence of 43.3 and @ stendard deviaticn of 15.79. This dif‘fer-
ence was sicnificant at the .C025 level of confidence. CGreup Iis
rean perforrerce on the Weighted Cloze 11 was 65.3 with a sterdard
deviation of 27.25 compared to Grouvp |l1's mean performance of 87.2
with a <tandard deviation of 31.82. This difference was signifi-
cant at thc .003 Jevel of confidernce.

Hypothesis L states that the mean performénce on the leans-

fnd Test is significantly higher among subjects who obtain hig¢her
recding ccores. The data supported this hypothesis. As shown in
Teble 3, Group 1's perfermance on the Means-End Weighted wes 14.9
and the standard deviation 7.55 compared to Group I1's mezn per-
formance of 18.5 with @ standard deviation of 7.03. The dif{ference
wos significant ¢t the .036 level of confidence. A< chown in

Taule 2, there wacs no significant difference besween Group | and
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Il in respect to meen performence on Means-End Raw.

Discussicen

In suppert of Hypothesis 1, performence on Cleze | Weighted
and performance on Mezns-End Raw was positively related. Perfor-
mance on Cloze Weighted and performance on lMeans-End Weighted was
positival? related. Because of the small number of items on Cloze
Test |, interpretations of the significance of this relation must
remain tentative. Limited specific lexical inference in a single
response per deijetion cloze was positively related to broad infer-
ential flexihility as measured by Means-End Rew and Weighted Tests.

Contrary to Hypothesis 1, no significant correlation was
found between performance on Cloze Test [l and performance on the
Means-End Test.{‘There vas no significant_positive relationship
found betweer specific inferential flexibility and general infer-
ential f]exiﬁiiity as measured by these two tests. A number of
subjects who performed well on a task of specific inferential
flexibility, Cloze Test il, found a broad inferential task, the
Means-End Test, difficult. Interpretations regarding the reIafion
of specific and broad inference as out!ined by Carfoll (!97]) rust
be limited by the nature of the measures used in this'study. ‘Ciear-
ly, performance on a broad inference task as measured by questions
about an intact passage may be positively related to performance

on a task of lexical flexibility simply because the former type

of measure involves the subject in specific syntactic as well as

ERIC
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breeg centertual qroblems. A well-roorced prenren of digcroris ord
receciation, “coever, oight invelve the uvse of rore then cre bind
of testing instrurent for infeicrce.

Cenversely, rmeny subjects who could infer rore than ore
alternative nissing pert of a context still had difficulty vhen
required to infer alternative syntactically and semanticelly oporo-
pricte words in a limited synteax. This is understendable in view
of the nature of the semple. Many of the subjects speak an Erclish
dialect that differs significantly from standard English in respect
to syntax. In Von Glasersfceld's terms, this would indicate that
difficulty in relating the realm of expecrience to the printed wvord
may occur wien the printed word appears in an unfemiliar synton.
There may be a disparity between the larguace structure of the
conceptuel network of the subjects and the specific syntox in which
the reading message is communiceted. Subjects could construct
miscing parts of the context on the Means=-fnd Test in their own
syntax without penalty.

In support of Hypothesis 2, there was a significant posi-
tive correlaticn between Cloze | Raw and the Comprehension and
Total scores of the California Reading Test. Since the Cloze |
Rav scoring system did not give credit for syntactic errors this
firndling Indicates that subjects with a sure grasp of syntax and
semantics did better on cenerc) reading measures. The correlo-
ticri betveen eract-scored, single-recponse per deletion Cloze

and qercril rescdinn mezcurer suppnrted the findings of Taylor
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(18956), Rankin (1957, 1959), and Kingston end Weaver (1970).
There were positive correlaticns between performance cn
the Raw and Weichted Cleze 11 and performance on the Vocébu!ary
and Total of the Celifornia Reading Test. This supports the hy-
pothesis that flexibility of lexical inference is ﬁositively re-
iated to reading comprehension measures at the advanced level.
Further development of measures designed to test and exercises

designed to teach this kind of versatility may be indicated in

the remediation of reading problems based on specific inferential

inflexibility.

Contrary to Hypothesis 2, neither of the Cloze Tests was
significantly related to the Vocabulary section of the California.
Réading Test. A possible explanation is that the Vocabulary sec-
tion of the California Reading Test does not test words in'con~
text, whereas both.Cloze Tests do. In addition, on Cloze Test |1,
the individuval is allowed to call upon whatever semantic equiv-
alents he may possess, regafdless of whether.or not these equiv-
alents hatch those specific words that the norms have deemed ap-

grade level. Even at a low grade equivalent

M

propriate to his

vvocabulary level, the number of semantic alternatives possessed

by an individual ‘may be quite sufficient for a hfgh score on Cloze
Test Il, since fiexibility within a word concept, and not sophis-
tication of word choice, is measured. Based on Weaver's (1965)

description of lexical cloze as a conceptual task, this finding

may be of use in analyzing the construct validity of vocabulary
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- tests, snd in constructing measures like the multiple response per
single deletion lexical cloze to measure the lexical versatility
of the subject.

[t was to be expected that no‘significant correlation was
found between Cloze | and Vecabulary. Only one semantically and
syntactically correct response per deletion is recessary to achieve
a perfect gcore on the Cloze | Test. The reading level of the
Cloze | passége based on the Fry Readability Formula (Fry, 1968)
is within the third- to fourth-grade equivalent range, lower than
the lowest grade-equivalent reading score achieved by any subject
on any section of the California Reading Test.

In support of Hypothesis 2, there was a significant posi-
tive correlation between performance on the Means-End Test and
performance on the Vocabulary, Comprehension, and -Total of the
California Reading Test. Performance on the raw measure was.posi—
tively related to.Comprehension and Total sections and performance
on the weighted measure was positively related to performance on
all sections of the California Test. Those who produced a greater
number and variety of broad inferences also performed better on
all parts of the California Reading Test.

These fiﬁdings gave support to the conclusions of Kress
(1955) and_the observations of Laycock (1966) concerning the versa-
tility and the flexibility of the achieQing reader. This data
also supported Carroil's claim that it is difficﬁ]t to divorce

inference and other reasoning processes from any aspect of reading
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comprehension.. General intet?igegcc factors cannot be discounted
in assessing the nmesning of the relationship betyeen the two mea-
sures, Since a variation on the Means-End Test used in this siudy
was found to be positively correleted with thé California Test of
Mental Maturity (Schure and Spiveck, 1972).

Kevertheless, these Findingsbmay help to build a model of
how inferential iﬁte]ligence operates in reading comprenension.

* The Means-End Test presents a '‘real life’ problem to be manipulated
on an abstract level. A possible implication of the positive cor-
relation found between this kind of problem-solving and reading
Comprehensi;ﬁ is that a personzlity factor of flexibility of
judgement based on experience is & component of higher level read-
ing processes, as fndicated by Singer (1966). Schure and Spivack
(1972) found that the number of means producéd by subjects was
positively correlated to adjustment measures, apart from !Q.‘
These findings and method of testing broad inference may be of
use’'in the'investigation of cognitive and personality factors in
reading.‘

Contrary to ngothesis 3, there was no significant differ-.
ence between the mean scores of Groups ! and [l on Cloze Test I.
In'view of the low readability of the Cloze | passage in reTation.
to the total group reading level, this finding was to be expectedi
fn support of Hypothesis 3, Group Il's pefformance on
Cloze Test Il, Raw and Weighted, was significantly superior to

Group | 's performance on the same task. The measure of the

O
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reader's number of lexical alternatives fer a given conceptual
category may be importent to the evaluation of reading disability

rooted in specific inferential limitations. Research to establish
} .

the reliability of the:huftiple response per single deletion noun
cloze is indiéated. The relation.of Cioze Test !! to other cogni-
tive measures should be studied.

Tests for significant differences between the mean scores
of Groubs I and Il on the Weighted Means-End Test reQealed that
Group !1's performance was significantly superior. THis finding
also supported Hypothesis 4. There was no significant difference
between the two groups in respect to performarce on the Means-End
Raw measure. Those who obtaired a grade-equivalent score of teﬁ
or above on the California Reading Test gave a greater variety of
broad inferential responses. Among the categories of responses
‘were those of advice-getting, attitude change, and behavior that
implied a positive social response. These categories were de-

scribed under the sidehead Scoring Procedure for the Means-End

Test. This finding was consistent with positive correlations
found between the Means~End Test and ﬁeéding comprehersion mea-
sures. Significant differences between Groups | and !l on the
Means-End Test gave further-indication'of the need for research
investigating personality and cogﬁitive componénts of higher

level reading processes.
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CHAPTER V

SUMMARY AND CORCLUSICNS

This chepter summarizes this study, and presents conclu-
sions regarding the hypotheses and Tindings of this investigation.

Suggestions for further research are also included.

Summary

This study investigated the relationship between specific
inference (the ability to infer .alternative responses for a missing
word) as mezasured by a Cloze Test, and broad inference (ihe ability
to infer alternative missing sentences in a context), as measured
by a Means-End Test. Sixty-one New York policemen were tested.

The California Reading Test, Advanced, Form W, was ad-
ministered to determine: readirg achievement cn Vocabulary, Compre-
hension, and Total Reading Comprehension. A Keans~-End Test was
administered to ehtain a2 measure of broad inferential ability.
Cloze Tests | and |l were administered to obtain a measure of
specific infergntial ability.

Corrclation coefficients of Cloze Tests and the Means-
end Test were cbtained. Correlation coefficients of Cloze Tests
and Vocabulary, Comprehension, and Total Reading Comprehension

were obtained. Correlation cocfficients of the Means-End Test

L
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end the samne nmecsures of reading were obtained. Total performsncc
on the Lelifornia Reading Test was the basis for dividing the
subjects into twe groups. Group | obtained e grade equivalent
score telow 10. CGroup 1) obtsined & grade equivalent score of

10 or above. A comparison of the means and standard deviations
for the (wo groups was completed for Cloze Tests | and Il and

for the Means-End Test. Differences between means were tested for

stetistical significance using the t-test.

Conclusions Regarding the Hypotheses and Findings

Hypothesis 1 was only partially supported by the findings
as discussed in Chapter V. Performance on the tesk of limited
specific inference, Cloze !, was significantly correlated with
performance on the Means-End Test of broad inferential flexibility.
No significant correlation was found between the main task of spe-
cific inference, the Cloze Il Test, and the Means-End Test. This
study found a positive relationship between limited lexical infer-
ence and broad inferential ability. There was no relationship found
however, between performance on the main measure of specific infer-
ence and performance on the broad inference task.

A statistical analysis of the relationship among the vari-
ables of performance on the sections of the California Reading Test,
the Cloze | and [[ Tests, and the Means-ind Test provided support
for Hypcthesis 2. C(Cloze | Raw correlated significantly with Compre-

hension and Total Reading Comprehension. Sigrificant correlations
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were found between Cloze !l and all sections except Vocabulary.
Significant correiations were found between the Means-Erd Test and .
all sections of the California Reading Test. HMeans-End Raw did
not correlate significantly with Vocabulary. Thus, it can be con-
cluded that there is'a positive relationship between specific and
broad inferentiai ability and measure of reading comprehension.
The?e }s no relationship, however, between performance on & task
of specific inference of words in context and performance on a
Ivocabulary test measuring words out of contgxt.3~

The data supported Hypothesis 3, that the mean performance
on Cloze Tests | and Il is significantly higher among subjects who
obtain higher reading scores. The lack of a significant difference
between groups on Cloze Test.l, as discussed in ChapteF IV, was .
not.central to this hypothesis. Signifiéant differences in per-
formaﬁce were found on the main measure of inferential ability,
the Cloze [l Test. Thus, it can be concluded that subjects with
higher reading scores tend to perform better on a task of specific
inferential ability.

The datazalso supported Hypothesis 4, that the mean perfor-
~mance on the Means-gnd Test is significantly higher among sub jects
who ohtain highef reading scores. Aithough no significant dif-
ferences were obtained on the Raw Means-End Test, there was a sig=-
nificant dffferenée on a Weighted Means-End Test. The .scoring
system for this measure gave credit for more %han one kind of re-

sponse. Thus, it can be concluded that subjects with higher reading
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scores teid to produce ¢ grecter varicty of broad inferential re-

sponses “<har lower level readers.

Suggestions for Further Research

This study contributes information regarding the role of in-
ference in the mature reading process; however, the size of the
sample, the absence of |Q measures, and the questionable reliabii-
ity of the Cloze and Means-End measures used suggest tHe need for
similar studies to generalize these findings.

The findings provided only partial support for Carroll's
assertion that specific and broau inference are interdependent.

No significant correlation was faund between the main measure of
specific inference, Cloze Il, and the Means-End Test of broad in-
ferential ability. Further experimental investigation based on
Carroll's theory, however, might involve a test of the rejation-
ship between a multiple response lexical cloze and intact passage
tests of broad inference. 1In addition, correlational studies be-
tween the Means-End Test and other tests of reading inference are.
indicated.

This study found a significant positive correlation between
specific lexical inference and general reading comprehension.

The relationship between the lexical cloze used in this study and
measures of intelligence needs to be investigated. More data
might serve to isolate the variables that account for problems in

specific inference. Another important question is the relationship
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between multiple response lexical cloze and reading comprehension
at other levals,

One implication of this study is that students who are having
reading prcblems migﬁt benefit from techniques to extend their’
range of inferential alternatives. Hafner (1965) suggests the use

of cloze procedures in ''constructing exercises through which stu-

. dents...will be stimulated to come to grips with meanings and con-

cépts [p. i541..." He recommends 'a more drastic mddificafion of
cloze...to:show the role of reasoning in reading [p. 154]..."

The multiple response noun cloze may provide @ basis for further
research, diagnosis, and remediation concerned with problems of
reasoning in reading. -

There is a need to determine what accounts for the signifi-
cant correlation found between‘thé Means-End Test and general read-
ing compréhension meaSuFes. Specifically, what is the relation-
ship betueen the Means-End Test and other tests of broad inference
apd intelligence measures? How do personality. variables contribute
to_performance on this task of inferential f]exibility?

Other studies investigating the relationship between Means-~

End problem-solving and reading comprehension at all levels may

provide a scientific basis for reading curriculum analysis and,
innovation. Pérhabs if enough scientific data were obtained from
such studies, the analysis of basal readers_sfdries for relative
sophistication of prob]em-solviﬁg skills would be justified. This

analysis might attempt. to determine if the characters in these
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tiories exemp]ify inferential skills eppropriete te the nge of the
children who read them. The work of Piaget ney v.cld sdditional
criteria relevant to tiis kind of eveluation.

These studies may contribute to a model of reading that more
clearly defines and integrates the roles of inference, intelligence,

and personality variabies in reading comprehension.
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THE MEANS-END TEST
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MEANS-END TEST DIRECTIONS

The person in the story vou are to read has a probfem.

The beginning and the end of.the story will be inen to you. The
beginning describes Bob's problem.. The end says tﬁat he solves it.
It is up to you to write down as many different ways as you can
think of for Bob to solve his problem. Number each new way to
solve the probiem. Keep on thinking up new ways.until the time is
up. Do not spend too much time describing one wéy he can solve
the problem. Do not give magical solutions. In the example, one
solution js given For Bob's problem. Can you think of any other

sotutions?
Example: Beginning Bob broke a brand new vase.

Solution #1. Bob fTixed the vase with giue.
Solution #2.

Solution #3.

End Bob's vase locks like new.



MEANS-END TEST

Becinning Bob is @ new student in college. He has no friends.
ceginning

tost or the time he sits in his room feeling lonely.

End At the end of the story, Bob has many friends and is no tonger

lonely.




APFENDIX B

CLOZE TESTS | AND ||




INSTRUCTIORS FOR CLCZE TESTS | ARD U

Cloze Vest |

This is & story in which some words have been left out.
Read the whole paragraph first before ycu fill in any blank. Then
co back to the beginning and fill in one werd for esch blank. Maske
sure that the paragraph makes sense. Nonsense worde are not accept-

able.

Cloze Test I
Using the sare story, tiy te think of a< many words as you
can to fit in cach blank. These words need not mean the same as
the first words you filled in, out they must rake sensz in the
sentences,
Example: The dog ran down the stairs.
boy
veter

All three answers are acceptable.

IMPORTANT: Make sure the blark numbers for the story match the
blank numbters on the answer sheet tor Cloze Test Ll. Do not stop

trying to find more words for each blank before the time is up.



Beb warts to become rich gquick. He netices @ valuable

diencnd in a 1) . Since Bob doesn’t know how to
stezl the diamond, he goes to a 2) for &cvice.

she tells him, "It s your 2) to become wealthy,
but vou must learn the ways of the ) . You should

first becowie @ policeman. Then, get hired as a §)

to the diamond. Llater, no one will suspect that you were the

(.,) L

Bob goes to collece, and scon becomes the best 7)

___of crime. He investigates a J) that

steals diemonds, and learns how they break into S)

without meking noise. Bob gets hired to mizid the 10)

Cne night, he breaks the 11) in which the
diemond is kept. This makes no 12 because Bob
uses material to cover the 13) . He escapes on a
14) to another country. There, he trades the

diemond for a huge 15)
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CLOZE TEST i

ANSWER SHEET

3)

4)

6)




8)
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CLOZE TEST 1l

ANSWER SHELT

9) | 1)

10) 12)




14)
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CLOZE TEST Il

AMSWER SHEET




FPPEXDIX C

SCORES FOR CALIFORNIA READING TEST,
ARDVAKCED, FORM W AND
RAW AND WEIGHTED STORES FOR

THE MEANS-END TEST AND CLOZE TESTS I AND 11
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:ACUP ONE

Stu- CRT Means-End Clecze € Cloze 1

dent y c T Ra P Re Wb R W
] 9.6 7.8 8.6 8 16 15 20 57 114
2 3.6 8.3 9.0 15 30 14 28 39 70
3 10.2 7.8 8.9 12 26 14 28 23 26
4 7.5 7.9 7.8 15 10 13 28 18 38
5 8.k 10.3 9.7 8 16 15 30 36 72
6 1G.5 8.6 9.6 3 21 15 30 27 L
7 7.5 7.7 7.6 g 19 14 29 70 L7
8 11.1 8.6 Q.9 9 22 14 28 31 62
9 10.3 7.1 8.3 4 16 il 29 58 116
10 10.0 3.8 9.9 4 1c 14 28 3 16
11 11.3 8.3 9.8 2 2 15 30 38 76
12 9.1 9.5 9.6 8 16 15 30 20 4o
13 6.6 9.3 8.4 10 21 15 30 33 £6
14 8.2 9.0 §.6 2 6 15 30 29 é3
15 9.1 7.3 g.0 2 7 14 28 36 79
16 10.9 7.4 §.9 2 4 14 2z 28 56
17 8.6 9.0 .5 3 6 12 26 i8 18
18 8.0 8.9 8.7 4 8 15 30 34 70
4 9.8 9.5 9.8 10 23 15 30 32 o4
20 10.56 8.9 9.8 12 30 14 29 23 Lj
21 S.1 7.7 8.3 4 8 14 28 17 34
22 9.8 9.0 9.6 11 23 13 26 19 41
23 3.6 7.7 B.1 0 3 i5 30 L6 97
24 8.6 10.5 9.9 8 16 15 30 35 70
25 10.5 6.8 8.2 6 20 15 30 Lk §8
26 9.3 g.1 8.7 8 22 15 30 22 Ly
27 11.1 7.6 9.1 5 25 11 23 35 75
28 8.9 10.0 9.7 4 9 15 30 L2 84
29 9. 7.8 8.4 3 6 14 29 30 60
30 6.6 8.2 7.7 7 15 II2 12 - 45 98
31 8.6 9.5 0.8 9 19 15 30 39 78
32 7.0 8.6 8.7 6 14 14 28 23 Lé
33 7.0 7.3 7.1 3 6 15 30 27 56
24 10.7 7.9 9.2 9 15 15 30 26 52
35 8.6 9.8 9.5 5 16 14 29 32 64
36 10.3 7.8 8.9 6 12 15 30 25 52
37 16.0 8.4 9.3 5 1 13 26 39 78

€Raw
bWeiqhted

€15 possible nurber correct.




CROUP TWO

St CRT ¥Yeans-Ind Clere (€ Clere H

cent v C T ORI WP R Re R e
! 13.3 3.3 11.6 6 16 14 23 i3 26
2 i3.4 143 4.0 13 30 15 30 1) 1y
3 13.6 1.6 12.6 8 24 15 30 60 12C
i 1.3 10.0 10.7 10 23 15 30 69 133
5 11.9 9.5 10.3 3 9 15 50 38 76
5 11.9 13.3 12.5 7 14 13 26 57 IR
7 1.9 9.2 10.4 7 22 15 30 5C 105
8 12.9 12.% 12.5 6 15 15 30 16 32
9 14.6 14.3 4.4 12 27 14 23 52 104
10 9.8 9.2 9.6 13 32 15 30 27 54
11 11.5 8.9 10.3 2 10 12 26 27 54
12 10.9 12.2 1.5 6 16 15 30 L4 <o
13 1.7 8.7 10.3 10 20 15 30 11 22
14 11,3 10.0 10.7 10 20 14 28 54 108
15 1.9 10.3 11.2 9 19 15 30 39 76
16 11.6 10.0 1.4 5 13 15 30 36 73
17 12.3 10.3 1.4 4 8 15 30 5% 110
10 1.3 10.0 11.3 12 26 15 30 Ly 3]
19 11.3 8.9 10.2 4 10 14 28 64 128
20 1.3 8.7 10.1 12 29 Wb 28 L9 c8
21 13,4 i0.3 .4 5 13 15 30 32 64
22 11.9 12.3 12.0 7 21 15 3C 43 92
23 9.6 11.3 10.5 6 13 15 30 51 102
24 10.0 13.3 1.7 7 15 15 30 49 9%

ARaw
bWeighted

C15 possible number correct
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ABSTRACT

The relationship hetween specific inference as measured
by @ Cloze Test and broad iﬁference as measured by a Means-End
Test was investigated. Subjects were 61 New York policemen en-
ro]}ed in @ Communication Skills course at John ‘Jay College of
Criminal Justice, New York, N. Y.

The relationships between speéiffc,inference and broad
inference, specific inferance and measures of reading achievement,
and broad inference and measures of reading gchievement viere ana-
lyéed. The sample was divided into two groups on the.basis of
reading achievement. A compariscn of the means and standard devia-
tions for the twc groups was cdmpleted on meésures of specific

and broad infererce. .

Findings in regard to‘the relation of specific to broad
inference were inconclusive. A significant correlation was fouh%
between a secondary meaéure of specific inference and the test of
brdéd infereﬁce.

Pcsitive correlations Qere found between specific and
broad inference and measures:of feading achievement. The findings
indicated that the mean performance on measures of specific and

broad inference was significantly higher among subjects whe ob-

tained higher reading scores.



