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ABSTRACT

AlthOuéh an understanding of the ways in which symtactic
structures convéy'information is essential for comprehension, there are
at present no adequate meéns of ﬁeasuring the child's linguistic
'competence as it relates to his“reading compréhension bf syntactic
structures. A basic contention of this study was that the structufally
ambiguous sentence might provide such a measure as the ability to
identify structural ambiguity seems to imply the ability to understand
the two possible syntactic relationships in the ambiguous structure.
The purpose of the study was to explore the relationship between the
ability of gradé five students to identify ambiguity in structurally
ambiguous sentences of‘written English and their reading comprehension
ability.

Identification of ambiguity was defined as the ability to
correctly classify paraphrased meanings of a structurally ambiguous
or unambiguous sentence as giving a meaning of that sentence and was

measured by the Sentence Interpretation Test constructed by the

investigator. This test contained sentences with surface structure
.ambiguity, sentences with underlying structure ambiguity, and
unambiguous sentences. Scores for literal and inferential reading
comprehension ability were obtained by administration of the Stanford

Diagnostic Reading Test, Level II, Reading Comprehension subtest. Both

tests were administered in May, 1972 to sixty grade five students who
were native speakers of English, of average reading ability, and of
average or above I.Q.. Each student's I.Q. and chronological age

were obtained from the cumulative school record cards. An interview
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was then conducted with eight students from the sample to further
explore the feasibility of using the structurally ambiguous sentence
as a means of measuring children's understanding qf syntactic
strﬁgturés. |

ééa%ﬁoﬁ product-moment cérreiations and analysis of wvariance
'ﬁéreVuse&Jtoaangl&se:the data. -Mbén‘scoresron'ambiguous sentences
we:eméxﬁféﬁélyéqu; esPecially on sentences witﬁ underlying strucﬁure
(‘amﬁigﬁﬁty;.suggésfing that grade five students have not generélly

'.acqgi;éd;?héuabﬁlity bp.identify»ambiguity. However,_readiné
. 'comﬁnéheﬁsidﬁ“ability‘Was significantly relateéed to identification of
aﬁ@iéuity with the most consistent relationship existing between
_inferentialAcoﬁpreﬁénsionvability.and the abiii;y to identify surface
stfﬁéture ambiguity. - Significant differences were found between high
and low readers within the sample and between boys and girls on the
Sentence Interpretation Test scores, with girls scoring consistently
higher. 1I.Q. appears to be an important factor in identification of
ambiguity.

Unambiguous sentences were found to be easier than structurally
ambiguous sentences, and sentences with surface structure ambiguity
were easier than sentenées‘with underlying structure ambiguity.

The interview data suggeéted that the ability to recognize
ambiguity i.e. the ability to orally‘describe the two meanings of a
structurally ambiguous gentence, was also not generally acquired by
grade five students. The intefview also provided further evidence
that the strucﬁurally ambiguous sentence could be used as a vehicle to

measure the child's understanding of syntactic structures.



It was suggested that a program of instruction be implemented
to facilitate students' understanding of structural relationships and
that further research be conducted to determine the relationship'
between identification of ambiguity and reading comprehension ability

in a more heterogeneous sample at different grade levels.
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CHAPTER I
INTROﬁUGTION

The.ability to read has been-déscribed by Huey (1908) as "the
most remarkabie speéific performance that civilization ﬁas.learned in
all its ﬁistory (p. 6)." >C1vilization:has increasingly dépended on its
schools to foster the abilities needed to carry out this "perfbrmapce"‘
and thus a great deal of responsibility'rests on the teacher to ensure
phat the pupils in his care develop these abilities to the fullest
, extéht to. which they are capable. However, because of the many imposi-
tiéns on,hié time, the teacher must rely largely on‘researcﬁers to find
the'ﬁost effgctive ways of conveying the informﬁtion needed to master
the reading process.

Researchers are genefally agreed with Wiener and Cromer (1967)
that reéding is a two-stage process involving first identification and
then comprehension, although not all are agreed on the relationship
of the two parts. The first stage, identification, has received far
more attention than the second, perhaps because comprehension is such
a complex procedure. As a result the teacher has received little con-
crete guidance to ‘aid his teaching of thé comprehension aspect of the
reading procesé. What research fhere has been on children's comprehen-
sion of written language has been hampered by the very complexity of
this process for the workingé of the mind are not overtly apparent.

Simons (1970) recognizes this problem when he states:



Conaequently, the. instructional procedures and
materials uaed when:: -children to comprehend
1at’ upon the intuitions and .ac~
cumulated experience of reading speclalists, not on
research evidence. (p. 1)

Fof this situation to'be'remedied‘reseafchers need-to concen-
trate on the reading comprehensioe"procesS with the express pﬁrﬁeée[
- .of identifying‘particular factors that not only make-thiS-process:mdre
hnderstandaﬁle but also can be used to develop meaningful teaching

strategies.
I. THE PROBLEM

According telBormuth (1970) "an inescapable faet'of instruction
is the-necessify of using test-like tasks (p. 349)." He goes on to
say:

Without these test-like tasks, there is no way to

ascertain what, if anything, is being learned or

even if the student is doing anything at all relevant

to the instructor's intentions (p. 350).
As a prerequisite for any test it is necessary to be able to identify
what is to be tested but, as mentioned previously, in the area of
reading comprehension instruction few aspects of the process are suf-
ficiently definable to be tested with any precision. One aspect that
has, however, recently received some considerable attention is the
syntactic structuring of written language for research has shown
that reading cemprehension is partly dependent on the syntactic struc-
tures of the language that.is read. Yet attempts to measure the

child's understanding of the syntactic structures of written language

are notably lacking and those attempts that have been made were



generelly 1nc0nclusi§e;' The problem has largely been to- find a vehicle
upon which to construct such - a measure for in the reading situation
understandinguof sYntactic StructureS‘implies understanding‘of the - -
-ways in which these structures convey information._ ihis'neﬁicle must
.be composed of written language, it must minimize the vocabulary know—
‘_ledge aspects.of'reading, and it must be-capable of-reflecting~ﬁhe de- |
Velopmentai;natune of the ebility to understand syntactic structures.
Fortunately,.some_recent work in language ability and psycholingoistics
has nggestedﬁsucn”a vehicle = the sttﬁctutally ambiguous sentence.

. The structurally-ambignousgsentence‘1n.ﬁritten form 1s the
identical orthographicnrepreeentetion which has resulted from trans—
formations ofltWOuQifferent-sentences'at an onderlying'sttucture level.

For exampie, the sentence, Flying:planesnmayvbe dangérous, is struc-

turally ambiguous because this orthographic form has resulted from
transformetions applied to at least two different sentences at an
underlying structure level, corresponding to "is dangerous" and “are
dangerous". The ability to recognize that a sentence such as this is
ambignous or to identify the ambiguity from the interpretations given
would seem to imply an ability to understend the two possible syntactic
relationships in the sentence.

Moreover, the ability to recognize ambiguity in language has
become a canonical example in the linguistic end psycholinguistic
literature of a characteristic of a mature user of language. Research
by Kessel (1970) and Jurgens (1971), however, has indicated that

children seem to acquire this ability in developmental stages. Finaily,



the difficulty of che vocabuiary in the sentence containing the amF'
biguity may be altered to-cqrrespond to different levels of vocabulary
khoWIédge'without altering the syntactic reiationships in-the séntence.
Forvthesé reasons it was cohsidéred by the investigator thaﬁ
structurally aﬁbiguous sentences might well constitute a viable
means of-measuring a child's undefstanding of syntactic strugturéa.
‘The purpose of this study is, therefore, to attempt to deter-
mine the relationship between the reading comprehension ability of
Ihhildrén-iﬁ gﬁadeﬂfive and fheir ability t§ identify ambiguify in
atructurally.ambiguous sentences of Qritten-English. If‘a-signifiéant
relationship does exist then it may.be possible to measure the de-
vélopmental éequence of a child's linguistic competence as it relates
to his reading comprehension of syntactic structures by the use of a
test of his ability to identify ambiguity. To shed further light on
this possibility is a secondary purpose éf the study to be conducted

by means of an interview with certain students in the sample. .
II. DEFINITION OF TERMS

For the purposes of this study, the following terms will be
asgsoclated with that meaning given in the definitions below.
Written Language is the graphic representation of the English
language as it appears in handwriting or print.
Ambiguity exists when any stimulus pattern is capable of two or more
| distinct interpretations. Ambiguities with more than two

interpretations will not be used in this study.



Structural Ambiguity . exists when an orthographic form has two distinct

phrase markers'associated with it in the surface structure.

Surface St&ﬁcture‘Amb;gpi;z,is traditionally defined as involving the
'possibility of two distinct groupings of adjacent words. For

-example, in the sentence She spoke ko the boy with a smile,

the prepositional phrase with a smile could function as an

adjectival or an adverbial modifier. For the purposes of this
study, surface structure ambiguity will be defined as an in-
stance of structuraluaMBigdity in which the ambiguous structure
is characteristic of theWaMBigddus:structuree found in sentences
traditionally classified as containing surface strucﬁute am~-
biguity and as identified by MacKay and Bever (1967) and Jur-
gens (1971). These structures afe described in Chapter III,
Section II.

Underlying Structure Ambiguity 1is traditionally defined as involviﬁg

a change in the logical relations between words rather than
a change in the apparent grouping of words. For example, in

the sentence The choice of the students was announced, the

noun phrase the choice of the students is seen as originating

in either of two underlying structures: either the students

chose someone (or something) or someone chose the students.

In either case the grouping of the words in the surface struc-
ture (without labelled bracketing) remains invariant. For the
purposes of this study, underlying structure ambiguity will be

defined as an instance of structural ambiguity in which the



.ambiguous structure is,characteristic'ofithe ambiguous

structures found in sentences traditionally classified as
containing undérlying strudturerambiguity and as identified
by MacKay and BeVér‘(1967) and Jurgehs.(1971)u These struc-

tures are described in Chapter III, Section II.

Identification of Ambiguity is the ability to deterﬁine.whéthérua'

gentence is in fact structurally ambiguous by correctly clas-
sifying paraphrased meanings of a structurally ambiguous.or
unanbiguous sentence as giving a meaning of that sentence

(as in the Sentence Interpretation Test).

REcoghitibntbf Ambiguity is the’ ability to orally describe the two

‘Reading

meanings -of a structurally ambiguous sentence.

-Comprehension Ability will refer to the child's score on the

Literal

Stanford Diagnostic Reading Test, Level II, Reading Comprehen-

sion subtest. This ability can be divided into literal com-
prehension ability and inferential comprehension ability on
the basis of this test score.

Reading Comprehension Ability is the ability to understand

information that is contained explicitly in the material
read and in this Study will refer to the score on those items

in the Stanford Diagnostic Reading Test, Lovel II, Reading

Comprehension subtest which the authors of this test claim

to measure literal comprehension ability.

Inferential Reading Comprehension Ability is the ability to understand

information that is contained implicitly in the material read



-apd in.thishstudy will refer to the score on those items in

the Stanford Disghostic Reading Test, Level II, Reading Com-

o ﬁrehenéioﬂwéubteét~whiéh[thewhuthors-Qf'thislteat,claim to

' measure inferential comprehension ability.
“III. HYPOTHESES

From the findings of research studies and in view of what the-
investigator proposes to do in this study, the following research and.

null hypotheses:have been'iﬁfmulatéd:

Reseéarch. Hypothesis I
Studentsainag:ade_fiwegwho‘havevdéveloﬁed a greater .ability
tb’idéntiiy ambiguity will aléo-be'bétter'able\torcomprehend,what

‘they-read.

Null Hypothesis I

There is no significant relationship between scores on a test

of reading comprehension (Stanford Diagnostic Reading Test, Level II,

Reading Comprehension subtest) and scores on a test of identification

of ambiguity (Senfence Interpretation Test).

Research Hypothesis Il

I.Q. will have a notable effect on the relationship between
the ability of grade five students to identify ambiguity and their
"ability tb comprehend what they read.

Null Hypothesis II

There is no significant relationship between sgores on a test

of reading comprehension (Stanford Diagnostic Reading Test, Level II,
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Reading;Compfehension subtest),and scores on a test of identification

of ambiguity (Sentehce Interpretation Test) when I.Q. is partialled

out.

Research Hypothesis III
‘ High readers will be better able to identify ambiguity than

will low readers.

Null Hypothesis III
There 1s no significant difference between high and low read-

ers on thelr scores on the Sentence.Interpretgtion Test.

Research Hypothesis IV

The I.Q. and the chronological age of a student will determine

in paft his ability to identify ambiguity.

Null Hypothesis IV There is no significant relationship between the

scores on the Sentence Interpretation Test and

(a) 1I.Q.
(b) chronological age

Research Hypothesis V

Girls will be better able to identify ambiguity than will boys.

Null Hypothesis V

There is no significant difference between boys and girls on

thelr scores on the Sentence Interpretation Test.

Research Hypothesis VI

Students will score higher on unambiguous sentences than they
will on sentences with structural ambiguity, and will score higher on

sentences with surface structure ambiguity than they will on sentences



with'underlyihg structure ambiguity.

Nuliuﬁyppghesig VI

'?herefngno significant difference among-scores.on.unaﬁbiguous
sentences5,séﬁtenées.with surface structure ambiguity, and'éentences
with undexlydng gtructure ambiguitj._

| .The nall ‘hypotheses will be considered rejected when the

probability of,the'reéults occurring by chance is .05 or less.
IV. ASSUMPTIONS

1. It is assumed that the I.Q. scores taken from each student's
.cuﬁulative schooi4record card are in fact indicative of his intelli-
gence. | .
2. It is assumed that each student's performance on the tests
used in this study is indicative of his ability on those factors that

these tests purport to measure.

V. LIMITATIONS
The generalizability of the findings of this study are

limited in accordance with the following considerations:

1. ’ The population from which the sample was chosen was limited to
grade five stﬁdents in three schoolé of the Edmonton R.C.
Separate School District No. 7.

2. Only students whose scores on the school-administered Gates-

McGinitie Reading Test fell between one standard deviation

either side of the local mean for this test were selected

for study.
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3. -Qﬁ;y‘Shudénts:Whp ﬁerew6fwévq:éé?forhabQVéﬁinteiiigéncew'
~w¢re'sé1ected:fof study.
4.  ‘The nusber of -gtuderits who were selected: fﬁ;dr«fiptgmé;l;ewa was

limited to eight.
VI. SIGNIFICANCE OF: THE -STUDY

" The need for a more:specific~analysis~of thevfeadiﬁg:cbﬁptéf
hension;prbcéss-has.been mentionedf1n thé,introduCtioﬁﬁto,this cﬁéﬁfer"
and ﬁill”be'discussed further inrchéﬁtérilim Apréfully,faﬁsfudigof 
the student's ability to identify ambiguitywill provide more dnforimas.
tion on one aspect of reading*cdﬁptéﬁéﬂéidn,'nhe;dbility toﬁﬁndgréﬁép&
the ways in. which syn;actic‘égnudturé3$convey ipfbrmatipn. ;Th-:!;s’ﬁvﬁépef;tx~
has received some attention in'ptéViOus'résearch~but‘aé yetffhe*téé%ﬁei«
does not have a means of measuring the student's ability to understand
syntactic gtructures. The main purpose of this study is to determine
if a significant relationship exists between reading comprehension
ability and the ability to identify ambiguity in structurally ambiguous
sentehceé of written English. Underlying this purpose 1is the conten-
tion‘that to identify ambiguity requires the ability to understand
the two possible syntactic relationships in the struéture containing
the ambiguity. If a significant relationship does exist then it is

hoped that the Sentence Interpretation Test, constructed to measure

the ability to identify ambiguity, may provide the basis for a measure
of the child's linguistic competence as it relates to his reading com-
prehension of syntactic structures. Such a measure would complement

already established measures of aspects of reading comprehension in
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aiding the-teacher‘and-the reading clinician to“determine réading
cbmpréhensioﬁ ability more agcurately.. It would help in providing
a mdre preéise-analysis of a‘parttdular child's needs, particularly
ip~understanding laﬁguage.structUrq93 and would thus faci;itaté~the‘
grouping of children for instructional purposes and.é'mqre accurate -

definition of difficulties encountered by individual students.’
VII. OVERVIEW OF THE INVESTIGATION

Tﬁis study consists of two separate but related phases.
Firstly an atﬁempt to‘discd§er'fhe:reiationship between the abili;y
of“sfudents to identify ambiguit& and thelr reading comprehension
ability and, secondly, an interyiew.desigﬁed»to shed-more_light.on
the value of using the structurally émbiguous sentence as the basis
for a possible measure of the child's linguistic competence as‘it re-—
. lates to his reading comprehension of syntactic structures.

in Chapter II the writer will sketch the theoretical framework
under which this study was conducted and review the empirical research
pertinent to the problem. Chapter III will contain the experimental
design of the study with descriptions of the sample, the experimental
and standardized tests used, the format of the individual interviews,
the pilot study, and the collection and methods of analysing the data.
The results of the test data will be analysed and explained in Chapter
IV and the findings of the interview will be presented and discussed in
Chapter V. The final chapter will contain the summary, conclusions

and implications.



CHAPTER II
REVIEW OF LITERATURE

’in this chapter a brief';ationale will be pfesentedvforrconh
‘:sideringzthe‘lahguage of print as a basis for devgloping an.éﬁdeﬁstaﬁd—
iﬁgvof the reading comprehension process. The effect pf the'sﬁntactic
eleﬁent in written language upon reading comprehension will then be
‘discussed, along with attempts at measuring a child's&aWa:eheés~of gram—r'
'matical structuré. Finally, the theory'of tranéformational—gehérative
grammaf=ﬁi£h regard to«one;aspect of‘fhis syntactic eleméﬁt¢ étiuctﬁral
aﬁbigﬁity,iwillvthen be ou;line&, and empirical-evidenée-concérniﬁg,the
individual's ability to recognize, perceive or identify ambiguity will
be considered as a basis for using structurally ambiguous sentences for
a possible measure of a child's linguistic competence as it relates to
his reading comprehension of the syntactic structures of written lan-
guage. |

Reading Comprehension:. A Basis
for Re-evaluation

As Thorndike pointed out in 1917, reading comprehension is
‘w_ . . a very complex procedure (p. 323)", and oéer the last fifty
years many attempts have been made to analyse the components of the
reading comprehension process. However, our knowledge of the process

remains scanty, despite these research attempts. Bormuth (1969)

states:
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.‘Nearly all. this. research and virtually all ‘the instrue-
tion are based upon; a conception of. comprehension which
'is=£” ¥y and so-subjective - and. nebulous that it is more
misleading than helpful (p. 48).

_ This is a. strong inditement but ds: supported by other recent
writers in the field of reading. Goodman (1970)., -for example, pleads
for a more scientific‘approach to.the whole spectrum of reading:

As . gclentific understanding develops in. any field of
study; pre—existing, nailve:, common. ‘sense  notions must

-glve way. Such; outmod“d»beliefs clutter ‘the literature
dealing with the: process of: reading (p. 259)

The reason for the lack of significant insights into the way
that individua1s~process meaning:seems.to lieplargely in the fact that
a complex,mental“process is involved-invreading‘comprehension and
takes place with little or no’ overt behaviour being produced Jenkin-
son (1968) states that one of the reasons for the lack of research into
reading comprehension as compared to that into word identification
"lies in the nature of the complexity of this activity, for its per-
formance is usuallv less overt and much has to be examined indirectly
by inference (p. 1)". Because of this very'basic limitation, it is not
surprising that researchers have been unable to provide the teacher
with a description of the reading comprehension process that would
enable him to develop meaningful teaching techniques and practice exer-
cises.

However, although the mental processes are not directly ob-
servable, the input to them often is. Indeed, it is likely that the
only aspect of reading comprehension that all reading specialists would

agree upon is that it. cannot take place unless there is something to be
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read. In the vast majority of cases this. means 1anguage in print and
- although this. is a very basic contention 1t is probably the: best place
to begin . an ana1y9is of the reading'comprehension process. Written
iangﬁage~can be observed directly and- does not- depend -on inference,
,thewsame data can be imnediately available to all concerned it is
amenable to systematic analysis, and'linguists~have'provided a com-
petence theory about the nature of language on which to base an analy—
sis. If Goodman (1968) is right in his contention that "reading is
the receptive phase of written communication (p. 15)" _then reading
comprehension must be a response to written 1anguage. Language is a
. system which in a variety of forms conveys semantic information and
thus it iswnecesaary~for‘the.reader to~know how~theusystem works be-
fore he can extract the information from the language in which it is
encoded. Although it must be admitted thatAreading comprehension in-
volves a process that cannot as yet be defined, it can be stated that
this process operates on definable features of language. Indeed,
Goodman (1972) has recently stated that "jt is essential for educators
' to view reading as a receptive 1anguage process and readers as users
of language (p. 506)",and he goes on to say:
Instruction will be successful to the extent that
it capitalizes on children's language learning ability
and their existing language competence (p. 508).

Thus it would seem desirable to carefully analyze and extend
research on the definable aspects of the input to the mental process .
involved in reading comprehension in order to be able to analyse the

process itself with any hope of success. This must involve a
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consideration of specific aspects ‘of language in print in light of
f.'an-individnarfslunderstanding of;thoseﬂaspeets.. One such espect, the

_eyﬂtacticwettuétﬁne'of Writtenflﬁngnageg“will now be considered. -

,,The Syntactic Element An Written
8l - nd.:its BEféct: Up
Readinngomprehension o

Wiener:and-Cromer (1967) state that "“language can include not
only meaning but also those subjects typically dealt with by linguists
(patterns, grammars, sequences, meaningful units, and so on) (p. 638)".
Indeed, as Goodman (I963)leugge8ta; without structure language would
be meeningiese:-

Most words. have lexical (or dictionary) meaning. How-"
~ever, it'is’ the. devicee.which signal the .gtructural mean-
ing that make communication intelligible. Thermeaning '

of an utterance is not the sum of the lexical meanings
of the words in it (p. 291).

Structure as an important variable in written language was first
given emphasis in readability studies. Vogel and Washburne (1928) were
probably the first to consider syntactic complexity as an important
variable in the level of readability of wtitten material when they took
into account number of prepositions and number of simple sentences as
two of four criteria in their Winnetka formula. Gradually these con-
cepts were refined and extended. Gray and Leary (1935) included the
number of firet-, second-, and third-person.pronouns, average sentence
length and number of prepositibnal phrases, although Lorge (1944)
claimed that only the last two of these factors were important. Average
sentence length as an important aspect of readability was again empha-

sized by'Dale and Chall (1948) and confirmed by Spache (1953). In 1953,
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Taylor published the Cloze procedure, and since that time this has
been the predominant method of measuring readability in research in
reading. By virtue of its very nature (i.e., the systematic deletion
of every nth word), the Cloze allows syntactic structure to function
implicitly, as it normally does in the reading situation.

The advent of the theory of transformational-generative gram-—
mar sparked renewed interest into the particular grammatical structures
that affect readability. Yngve (1960), for example, developed an analy-
sis of the number of grammatical facts a reader must temporarily hold
in his memory as he reads a particular sentence. The more grammatical
facts there are, then the less likely is the reader to comprehend the
sentence. This aspect provoked research by Bormuth (1967) and by Cole-
man and Aquino (1967). They measured the number of words occurring
between a word or phrase and the word or phrase it modifies, on the
theory that the longer the time a grammatical fact is heid in memory,
the more likely it is that it will be forgotten, and indeed they found
a high and significant correlation between this feature and passage
difficulty.

The transformations that operate on phrase-structures have
also been considered recently in readability research. Coleman (1964)
found that the proportion of words that were derived by nominalizing
verbs and adjectives had correlations of —-.76 and -.57 respectively
with passage difficulty, and Bormuth (1966) developed an inventory of
what he considered to be all the transformations found in English

and studied the effect of each transformation on difficulty.
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Thus research into the readability of written language has
continually placed great emphasis on syntactic structure as one of
the main variables in determining the ease or difficulty of a particu-
lar passage.

Apart from readability studies, research in the 1940's and
1950's into the relationship between syntactic structure and reading
comprehension, drew the general conclusion that short, simple sentences
were easier to comprehend than complex, longer sentences. Within the
framework of structural linguistics, and by use of the Cloze technique,
Coleman (1962) analyzed the reading comprehension difficulty of a num-
ber of passages and gave added support to this conclusion. He also
noted the increased difficulty of comprehending clauses as opposed to
sentences, and the difficulty of the connectives "but", "for", hor",
etc., as opposed to “and".

Connectives were the basis of Robertson's (1966) study. She
used a modified transformational-generative grammar "to investigate
the understanding in reading which children aged eight to twelve study-
ing in grades four to six, have of connectives (p. 4)." She maintained
that ideas may be embedded or conjoined but that the association be-
tween the ldeas is partially contained in the connectives that join
them, and indeed she found a significant relationship between the un-
derstanding a child has of connectives and his reading achiévement.

In terms of the embeddedness of elements within the structural
framework of a sentence, Cossitt's (1966) analysis of social studies

textbooks revealed the predominance of prenominal adjectives which
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she claimed were more deeply embedded than other structures. However,
she did not test for reading comprehension difficulty, and this was
left to Fagan (1969). He found that adjectives were by far the com-
monest embedded structure in basal readers but yet were among the
easiest in terms of reading comprehension difficulty. Indeed, Fagan's
study represents the most thorough analysis to date of the relationship
between sentence structure and reading comprehension. Claiming that
"in order for children to understand what they read, they must be able
to analyse the written language structures by which information, ideas
and concepts are conveyed (p. iii)", he investigated the relationship
between reading comprehension and the number and types of sentence
transformations in basal reading material. The subjects, who were
given "cloze" tests on variously prepared passages, were children in
grades four, five, and six. In the framework of a transformational-
generative grammar, embedding and deletion transformations were found
to correlate with a difficult sentence or passage, while conjoining
transformations were relatively easy, and the difficulty of simple
transformations seemed to hinder comprehension more than their presence.
In all, sentence difficulty was found to be more dependent on the
presence and difficulty of transformations than was the difficulty of
the passage. The reason for this was suggested by Fagan as lying

in the greater redundancy inherent in units larger than the sentence,
a factor which may also account in part for Coleman's (1962) finding
that clauses were more difficult to comprehend than sentences.

The effect of syntactic structure on reading comprehension
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was considered in a different light by Ruddell (1963). He analysed

the structure of children's oral language in grade four and used these
structures in written passages. He found that the reading comprehension
of these children was significantly higher on passages using high-
frequency patterns of their oral language than on passages using low-
frequency and more elaborated constructions. Tatham (1970) confirmed
Ruddell's findings with grade four students and also found that the
difference in reading comprehension scores on these two types of pas-
sages was even greater for grade two students.

The role of syntax in reading comprehension has received added
emphasis from a recent study by Denner (1970). He reported a study of
representational and syntactic competence of problem readers (first,
and third to fifth grade), normal readers (first grade), and Headstart
preschoolers. He found that problem readers and those expected to be
problem readers performed as well as those reading normally on enactive,
pictograph and logograph tasks, but demonstrated little syntactic com—
petence by obtaining very low scores on a synthesis task. He suggested
that the finding demonstrates that poor readers consider sentence
meaning as the project of individual word meanings, while normal readers
appreciate that words derive their meanings from the contextual environ-
ment. What the problem readers seem to lack, he states, even as late
as the fifth grade "is an appreciation of written language and the rules
that govern the relationship of words to words (syntax) independent of
their relevance and reference to external reality (p. 887)."

Research involving mature adult readers has also provided evi-

dence for the important role played by syntactic structure in the
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comprehensibility of language. Forster and Ryder (1971) studied the
effects of syntactic'complexity on the relative difficulty of visually
perceiving rapidly presented word sequences in anomolous, bizarre, and
normal semantic conditions. The sample consisted of forty under-
graduate students, and the conclusion reached was that the effect of
syntactic structure on perception is independent of the effects of
semantics. Forster and Ryder state that this result suggests that full
semantic processing must be delayed until the syntactic structure of
the sentence has been established.

Thus it would appear that the syntactic structure of written
language does have a considerable effect on reading comprehension. 1In
light of this it would seem desirable to develop a means of measuring a
child's ability to understand the ways in which structures convey mean-
ing and, indeed, some few attempts to provide such a.measure have been
made. In 1941 Gibbons studied the child's ability to manipulate dis-
arranged parts of a sentence into a coherent whole and the relationship
of this ability to reading comprehension. She concluded that '"the
ability to understand sentences depends somewhat upon the ability to
see relationships between the parts of a sentence (p. 46)". It is open
to question whether this reflects a process compatible with reading
comprehension and, in general, studies of awareness of grammatical
structure in the reading situation have shown inconclusive findings.
Strom (1956), for example, sought to discover if a knowledge of grammar
improved reading ability by studying the relationship between the

ability to read materials of an informative nature and the ability to
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analyse the syntax and grammar of the sentences read. She found little
if any relationship between these factors. O'Donnell (1962) also came
up with low statistical correlations between the level of reading com-
prehension of his subjects and their awareness of structure. For
O'Donnell, awareness involved matching sentences in which similar re-
lationships occurred as defined by structural linguistics (subject-
predicate, predicate verb-complement, etc.) and he concluded that the
relationship of this awareness to reading comprehension ability was not
significant enough to warrant teaching grammatical structure as a major
means of developing reading comprehension.

In view of the evidence to support the inclusion of sentence
structure as a factor in reading comprehension, researchers have re-
cently become dissatisfied with the results of these studies, and have
expressed the need to find a suitable measure of this factor. Bormuth
(1970), noting the heavy dependence of education on the student's
ability to comprehend the language in his instructional materials,
states:

Unfortunately, the testing procedures in current use are

unable to provide the information necessary for determin-
ing how well students are able to understand the syntactic
structures by which language signals information (p. 349).

Two studies, both in 1970, were conducted to help remedy this
situation, the first by Bormuth and the second by Simons. Both were
concerned with defining and measuring reading comprehension in terms
of particular aspects of written language rather than in terms of
vaguely defined skills and abilities.

Using sixty grade four students, Bormuth tested their ability
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to comprehend twenty-five common sentence structure elements, fourteen
types of anaphoric structures, and sixteen types of intersentence
structures, For the purposes of the study he defined a comprehension
skill as "the ability to respond correctly to a question beginning
with the letters 'wh' which deletes one of the immediate constituents
of a syntactic structure", arguing that for an instructional theory of
comprehension this definition is quite reasonable as Wh-questions are
among the most common classroom devices for testing comprehension. Two
sentences containing & particular structure were composed and both were
embedded in paragraphs. Then four types of questions were constructed
to test the structure in question. The results showed that "large pro-
portions of the students were unable to demonstrate a comprehension of
the most basic syntactic structures by which information is signalled
in language (pp. 354-5)." His use of the word "demonstrate" is indica-
tive of a fact that he stresses throughout the study, namely that he
was not seeking to construct a theory of the process involved in the
comprehension of syntactic structures, but was concerned with con-
structing a theory for the teaching and measurement of comprehension.
Simons (1970) was concerned with the other aspect, the psy-
chological processes involved in reading comprehension, claiming that
"knowledge of these processes can then provide a basis for instruc—
tion (pp. 1-2)". His review of the major approaches to reading com-
prehension led him to the conclusion that research should be based on
available linguistic competence theory, claiming that "without this

competence theory the research has been reduced to almost 'random fact
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gathering' (p. 31)." Therefore he took what is probably the most im-
portant concept of the transformational grammarians, deep structure,
and attempted to gshow its relevance to reading comprehension by look-
ing at the relationship between children's skill at recovering the

deep structure of sentences and their reading comprehension ability.

He claimed that to understand a sentence the reader must understand the
underlying structural relationships, i.e., the logical subject and the
logical object of the sentence. In fact, he found that the children's

scores on his Deep Structure Recovery Test had "a substantial and sig-

nificant correlation" with the “oloze" test scores and with the scores
on a standardized reading test, and that the ability to recover deep
structure was the most important factor in the reading comprehension
of the eighty-seven grade five students whom he tested when compared
to I.Q., word knowledge, and word recognition skill.

Tt was Simons' hope that his study of children's ability to
recover deep structure "could lead to the development of tests to
identify students with deficiencies in this skill (p. 104)" and al-
though neither of the two studies outlined above purport to have de-
veloped tests to measure the child's understanding of syntactic
structures, both have highlighted the need for such a measure and have
provided a great deal of empirical evidence upon which to build such
a measure.

Thus there is éonsiderable theoretical and empirical evidence
upon which to base the claim that the syntactic structuring of written

language has a major effect on the reading comprehension of that
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language. Although research into this area 1is as yet at an early stage
and a large number of questions remain to be asked, various aspects of
structure have been identified as contributing to the ease or diffi-
culty of readability, and attempts to measure the child's reading com-
prehension ability in terms of vﬁrious aspects of the structure of
language have been made. The most fruitful studies have used the com-—
petence theory of transformational-generative grammar as a framework of
reference and it would seem that this same theory provides the best
available means of analysing the input material to the reading compre-
hension process.

In the remainder of this chapter, the theory of transformational-
generative grammar as it relates to the basic concept of this study,
structural ambiguity, will be outlined and empirical evidence will be of—
fered to support the use of this concept as a means of measuring the
child's linguistic competence as it relates to his reading comprehension
of the syntactic structuring of written language.

Transformational-Generative
Grammar and Ambiguity

That a grammar must account for the ambiguity of certain strings
was formulated as a basic adequacy criterion of grammars when Chomsky
discussed the relationship of constructional homonymity and ambiguity
in the original form of the theory of transformational—-generative gram-

mar in Syntactic Structures in 1957. He suggested that a transforma-

tional grammar can be written, and indeed must be written, so that if

the gramzar assigns two different derivational structures to a phoneme
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sequence, then that phoneme sequence is ambigﬁous:

In general, we say that we have a case of con-
strictional homonymity when a given phoneme sequence
is analyzed in more than one way on some level. This:
suggests a criterion of adequacy for grammars (pp. 85-6).

Since that time, this conCept has been applied to graphemeVSe?
quences and the adequacy criterion has been repeatedly stated.By
transformational grammarians, becoming a canonical example of the
superiority of transformational grammar to structuralism or descrip-
tive linguistics. Jacobs and Rosenﬁaum (1968) discussed ''the ability
to perceive anbiguity in a grammatical string (p. 7)" as one of four
basic skills that characterize the native speaker of English.

MacKay and Bever (1967) suggésted that transformational grammar
defines three levels at which ambiguity in sentences can occur - the
lexical, the surface structure, and the underlying structure levels.
As this forms an important concept in this study, they will be quoted
in detail:

The meanings and sounds of individual words are repre-
sented at the lexical level. A sentence is lexically am-
biguous if a word or sequence of words has two distinct
meanings and no differences at the other grammatical levels.
For instance, the sentence The soldiers like the port is
lexically ambiguous since the lexical item "port" can mean
either "wine'" or "harbor."”

The manner in which words can be grouped into phrases
18 represented in the surface structure of sentences. Am—
biguity at the surface structure level involves the possi-
bility of two distinct groupings of adjacent words. Con-
sider the sentence Smell boys and girls are frightened
eagily. If the word "emall" 1s grouped with 'boys and
giris" then both the boys and the girls are small. But
1f "small" is grouped only with "boys' then only the boys
are small.

The underlying structural level of sentences represents
the essential "loglcal" relations between words and phrases.
For instance, the logical relation between "police" and




26

"drinking" is quite different in these two sentences:

The mayor will ask the police to forbid drinking.

The mavor will ask the police to ceasge drinking.
Ambiguities at the underlying structure level involve
neither a change in meaning of individual words, as in
lexical ambiguity, nor a change in the apparent grouping
of words, as in surface structure ambiguities, but only

a change in the logical relations between words. For
example, consider the sentence The mavor will ask. the
police to stop drinking. In this sentence are the police
doing the drinking, or is somebody else? This sentence
is ambiguous at the underlying structure level since only
the logical relations between police and drinking is
altered in the two interpretations (p. 193).

Prideaux (1972) has recently argued that the two types of
structural ambiguity, surface and underlying, described by Mackay and
'Bever are, in fact, the same and that'"structural ambiguities are resolv-
able at the level of the surface structure (p. 1)." Using the embedded |
clause of the sentence used by Mackay and Bever as representative of
underlying structure ambiguity, Prideaux demonstrates its disambiguation
at the level of surface structure by means of labelled bracketings thus:

a. ( (the police) ( (stopped) (drinking) ) )
S NP Ve Vv NP VP S

b. ( (the police) ( (stopped) (drinking) ) ) (p. 5).
S NP VP V v VP S

He also examined tests of passivization, clefting, pseudocleft-
ing and questioning to secure the brackeginga proposed above, and con-
cluded that Mackay and Bever's claim that certain structural ambiguities
are only resolvable at an underlying structural level fails "first be-
cause such resolution is represented syntactically at the surface, and
gsecondly, because the 'logical relationships' claimed for a level of
deep structure are inadequate (p. 10)."

It is beyond the scope of this present study to comment on the
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relative merits of either position presented here, except to state

that hopefully some empirical evidence will be forthcoming from the
study which may aid the linguists in their analysis of the problem.
However, it appears obvious that transformational grammarians consider
ambiguity to be an important aspect of their grammatical theory, and as
this theory is designed to represent the competence of the native
speaker of a language then ambiguity must also be considered an impor-
tant aspect of this competence.

Despite the seeming importance of ambiguity as an aspect of
language, there has been little systematic research into the indivi-
dual's ability to recognize when a phoneme or grapheme sequence is am-
biguous or his ability to identify the ambiguity within such an am-
biguous sequence. Research that has been conducted has largely con-
cerned itself with adult subjects. Mackay and Bever (1967) used twenty
undergraduate students to study "some of the factors influencing the
ease of perception of the two interpretations of various kinds of am-
biguous sentences (p. 193)." The "various kinds" of ambiguity con-
sisted of lexical, surface, underlying, and multiple (i.e., combina-
tions of the preceding three types). The subjects were told that the
gentences were ambiguous and were asked to find the two meanings. Each
gsentence was written on a card and controlled in length to eight (plus
or minus one) words. The processing time, from the moment each sentence
was presented to the moment that the subjects indicated that they had
identified both meanings by responding "yes", was measured and the

median perception time for the three types of ambiguity was calculated.
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A significant difference at the .01 devel was found for the perception
time between the three types, with lexical ambiguities discovered
faster than surface structure ambiguities, which in turn were discovered
faster than underlying structure ambiguities. The perception time for
sentences with multiple ambiguities was consistently higher than for
singly ambiguous sentences, even when the subject noticed only one of
the ambiguities.

This hierarchical arrangement of types of ambiguity was con-
firmed in a second study by Mackay (1966), again with undergraduate
students. These subjects were asked to orally complete written sen-
tence fragments, half of which contained ambiguities of the four types
mentioned above and rest of which were unambiguous. An attempt was made
to maintain the same level of structural complexity between the am-
biguous and the unambiguous sentence fragments by constructing the un-
ambiguous sentences by "making the smallest change possible in the am-
biguous sentence to approximate one of the two meanings selected at
random (p. 428)." Measurement of the completion time showed that all
types of ambiguous fragments took longer to complete than did the un-
ambiguous ones, even though none of the subjects reported being aware
of the ambiguities. Moreover, Mackay concluded that '"structural com-
plexity was the prime determinant of nelther the time to discover am-
biguity nor the time to complete ambiguous sentences (p. 433).h

Other evidence about the individual's processing of ambiguous
sentences is scanty. Foss, Bever, and Silver (1968) identified the

"expected" meanings of ambiguous sentences and then used a latency
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measure to distinguish between the speed of response to "expected"
versus “"unexpected" meanings of ambiguous sentences. They concluded
that “the results support a model of normal sentence comprehension which
states that subjects typically assign only one immediate interpretation
to an ambiguous sentence. Only if that interpretation is found to be
incorrect does the subject reinterpret the sentence (p. 306)."

Carey, Mehler, and Bever (1970) again used adult subjects to
assess the influence of an expected syntactic structure on the percep-—
tion time for ambiguous sentences. Causing the subjects to expect a
certain syntactic ﬁattern led them to assign that same pattern to an
ambiguous sentence to the extent that at times they were completely un-
aware of the other sense of the sentence. Coﬁsequently, processing
times for ambiguous sentences did not differ from those for unambigu-
ous sentences.

Foss (1970) used a phoneme-monitoring task to measure the rela-
tive difficulty of processing ambiguous sentences. The subjects were
instructed to push a button whenever they heard a word beginning with
the phoneme /b/ and some of the subjects were also asked to report
whether or not the sentence was ambiguous. His results showed that re—
sponse time was significantly longer when the phoneme occurred in am-—
bilguous sentences, provided that the subject was aware of the ambiguity.

Only two studies have been found that consider the child's un-
derstanding of sentential ambiguity. The first, by Kessel (1970) fo-
cused on the comprehension of certain linguistic constructions by chil-

dren in kindergarten and grades one, two, three and five. One such



30

construction was the ambiguous sentence. His basic aim was "to estab-
1ish at what age children reveal a capacity to detect ambiguities and
whether that age differs according to ambiguity type (p. 21)." Kessel
selected twelve ambiguous sentences (four with lexical, four with sur-
face, and four with underlying structure ambiguity) from those provided
by MacKay (1966). Each sentence was read twice to ten subjects at each
grade level with different intonation patterns used whenever required
by the alternate meanings. As each sentence was read, the subject was
shown a set of four drawings, tﬁo of which were correct and two incor-
rect for each sentence, and was asked to select the picture or pictures
that illustrated the meaning or meanings of the sentence. He found
that the lexical ambiguities that he used were easily interpreted by
most of the six-year—-olds but that the structural ambiguities were not
interpreted with the same degree of correctness by any of the subjects
other than the twelve-year-olds. The greatest gains in detection of
surface structure ambiguity occurred between grades three and five,
whereas the greatest gains in the detection of underlying structure am=
biguity showed up between grades two and three. Kessel recognized a
number of limitations of this study: the fact that he used only four
sentences of each type; the fact that the sentences used had to be
"picturable"; the fact that the difficulty of a particular lexical am-—
biguity is specific to the lexical item contained therein. To these
may be added the fact that no attempt was made to equalize the struc-
tural complexity of the sentences across ambiguity types; that one of

the twelve sentences contained a multiple ambiguity and that the pictures
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suffered from a lack of artistry which may well have complicated the
child's comprehension of them.

The second study, by Jurgens (1971), sought "to shed some
light on the subject of the developmental sequence of receptive lin-
guistic competence thropgh a study of the recognition of ambiguity in
sentences by students in grades seven, nine, and eleven (p. 3)." She
argued that,

« + o 1f ambiguity is indigenous to, and not deviant from,
the linguistic system, and if the processes by which am-
biguities arise can be shown to operate in a systematic
way, then obversely, the processes by which an individual
perceives sentences containing ambiguities at different
syntactic levels should likewise be expected to vary in a
systematic fashion (p. 2).

Some confusion in terminology is evident for although Jurgens
uses the terms "recognition" and "perception" of ambiguity, she does
not define the former and defines the latter as '"the ability to recog-’
nize two interpretations of an ambiguous sentence when both the am-
biguous sentence and the interpretations were presented in written
form (p. 7)."

The test constructed by Jurgens to measure this ability was
composed of sixty lead sentences divided equally among unamﬁiguous,
lexical ambiguity, surface amblguity, and underlying ambiguity, as
defined by MacKay and Bever (1967) and also with two interpretative
sentences for each lead sentence. The lead sentences were controlled
for length (eight, plus or minus one, words) and for syntactic com-

pléxity, although the analysis of syntactic structures occurring in

the sentences did not take into account whether or not the ambiguity was
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located in the particular structure identified.

Each subject was directed to read the lead sentence aloud,
read the interpretative sentences silently and state whether one or
both of the interpretative sentences gave a possible interpretation of
the lead sentence. A perception time score and a right-wrong score
was recorded for each test item. An analysis of perception time scores
revealed the order of difficulty, from easiest to most difficult, as
being: lexical ambiguity, unambiguous, underlying ambiguity and surface
ambiguity. Jurgens suggests that this difference from the ordering re-
ported by MacKay (1966) and MacKay and Bever (1967) may have resulted
from the subjects having to re-read the lead sentence in light of the
possible interpretations and that surface ambiguity '"in which the am-
biguity depended on two possible groupings of the surface structure" is
fhus likely to take longer to interpret.

In terms of the number of correct responses, no significant
differences were found for surface ambiguity among the grade levels
and the differences between scores on underlying ambiguity only reached
significance at the .05 level in a comparison of grade seven with
grades nine and eleven. Scores on sentences with lexical ambtgulty also
only reached significance when a comparison was made between grade
seven and grades nine and eleven, and students at all grades obtained
almost identical scores for unambiguous sentences. However, Jurgens
concludes:

The data for correct-response scores quite readily
suggest that maturation of the ability to perceive

ambiguity at different linguistic levels may follow a
distinct developmental pattern. In contrast with the
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evidence offered by Kessel, ability to perceive surface
ambiguity seems to develop earlier than the ability to
detect underlying ambiguity (pp. 70-71).

She also points out, as did Kessel, that the ability to per-
ceive lexical ambiguity cannot be considered along the same develop-
mental continuum as the ability to perceive structural ambiguity be-
cause of the differences inherent in the different lexical items dis-
playing the ambiguity.

Jurgens also studied the relationship of perception time and
correct response scores to five language-related measures, among them
being I.Q., reading rate, and reading comprehension. I.Q. scores were
taken from the cumulative school record, although different tests had

been administered at different times to the students, and Parts 1

and 3 of the Diagnostic Reading Test, Survey Section, Form C, were

used to provide the reading scores. For all grade levels, I.Q. emerged
as the best predictor of perception time scores but did not correlate
with correct-response scores except at the grade eleven level. Reading
rate showed a significant, negative correlation with perception time
for grade eleven only, and reading comprehension correlated signifi-
cantly with perception time for grades seven and eleven, and with
correct-response scores at grade eleven only. However, as Jurgens
states, '"these data can only be interpreted with caution (p. 72)."

Thus there appears to be some evidence that comprehension of
at least structurally ambiguous sentences may shed some light on the
comprehension process and seems to reflect a developmental process in

children. That this developmental process is tied to an understanding
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of the grammatical structure of sentences appears evident from the fact
that to perceive the ambiguity in structurally ambiguous sentences, the
individual must be able to perceive two separate syntactical groupings

in one grapheme sequence. It thus seems that the structurally ambigu-

ous sentence may well be used as the basis of a measure of the child's

linguistic competence as it relates to his reading comprehension of

the syntactic structures of written language.

Finally, it must be noted that all the research mentioned here
on comprehension of ambiguity has dealt with the sentence in isolation.
However, ambiguous sentences occur not only in isolation but are to be
found in all reading matter. Halliday (1965) would claim that accom-
plished readers are not normally aware of this ambiguity, suggesting as
a possible reason for this that:

We are not aware of it [ambiguity] because all of the
necessary factors which enable us to resolve these am-
biguities are built into the context - the social situa-
tion or the surrounding language or both (p. 17).

Context is obviously important for the resolution of ambiguity,
but Menyuk (1971) states that context alone is not sufficient:

Although context is used to disambiguate the ambiguous
sentence, the listener must have available both syntactic
information (subject-object relationships i1n structures)
and semantic information (all the dictionary meanings of
a lexical item and the logical relationships of these
items) to carry out the required interpretation. If this
information is not available, then regardless of context
the sentence will not communicate the meaning intended by
the speaker (p. 164).

Although Menyuk is here referring to communication between

speaker and listener, it may well be that in the reading sifuation,

where context is of necessity more limited, syntactic and semantic
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structuring of sentences, as one aspect of the reading comprehension
process, have been generally inconclusive. However, the need for such
a measure has been established and some recent studies in the frame-
work of transformational-generative grammar have provided some em-
pirical evidence upon which to build such a measure.

5. Transformational-generative grammarians, although generally
undecided on the classification of types of structural ambiguity, quote
the ability to perceive ambiguity in a grammatical string as a basic
characteristic of a native speaker of English.

6. Studies of adults' understanding of ambiguity have provided
evidence that surface structure ambiguity and underlying structure am-
biguity differ in kind in terms of comprehensibility.

7. Studies of children's understanding of ambiguity, although
very few in number, have suggested that therein may lie a developmental
process and that further studies may shed some light on the compre-
hension process as a whole. .

8. Although context may be the main aid to the resolution of am-
biguity, syntactic information may be necessary for students in the
acquisition stage of reading to resolve structurally ambiguous sen-

tences.



CHAPTER III
THE EXPERIMENTAL DESIGN

The purpose of this chapter is to describe the sample selected
for this study, the experimental and standardized tests used, the
format of the individual interviews, the pilot study, and the collec-

tion and analysis of data.
I. THE SAMPLE

The test population for this study consisted of five gradé
five classes in three schools assigned to the investigator by the Ed-
monton R.C. Separate School Board. The total enrollment in these
schools for grade five was 145. The schools were in various parts of
the City of Edmonton.

As it was considered necessary to limit the sample to sixty
grade five students (thirty boys and thirty girls) who were native
speakers of English, displayed average reading ability, and whose
scores on the tests given would not be affected by a low intelligence
quotient, the cumulative schopl record card for each student was con-
sulted for information on the following criteria:

(a) Language

The theory of transformational-generative grammar upon which

this study is based 1s a theory of the linguistic competence of the

native speaker'of English. Thus, the sample was limited only to those
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students whose parents were both native speakers of English.

(b) Reading Ability

.- The purpose of the Sentence Interpretation Test used in this

study was to measure a child's ability tovidentify the.meaﬁings of
structurally ambiguousysehtences written in English. Although tﬁe vo-
cabulary level of this test was carefully controlled, it was felt
neCeésary»to obtain a further safeguard against vocabulary and word
identificacion factors affecting the scorgs on this test by limiting
ﬁhe sample only to those students who displayed average reading ability.

All students had taken the Gates-McGinitie Reading Test, Survey D, Form

1M, in January, 1972, and local norms and standard deviations for this
test had been established by the Edmonton R. C. Separate School Board.
For grade five students the ﬁean grade level was 5.8 and the standard

deviation was 1.7 grades. Thus, only those students whose grade level
on this test fell between 4.1 and 7.5 were selected.

(c) Intelligence Quotient

Ag it was also felt necessary to limit the sample to those
students whose scores on the tests given would not be affected by a
low I.Q., information was also obtained from the cumulative school
record cards on the I.Q. displayed by the students. All students had

taken the Lorge-~Thorndike Intelligence Test, Form A, in June, 1971.

The standard deviation for this test is sixteen I.Q. points and thus
any student whose I.Q. was recorded as being below 84 was not included
in the sample.  The I.Q.'s for the final sample ranged from 84 to 125,
the mean for the group being 102.3, and the standard deviation being

10.2.
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(d)  Grade Level

Crade five students were chosen for the sample as by this grade
level the students have normally received some formal instruction in
reading comprehension and word identification difficulties do not
generally constitute a hindrance to their comprehension of written
language. Moreover, Kessel (1970) found ‘that the greatest increase
in the ability to detect ambiguity occurred between grades four and
six and Fagan (1969) found a dramatic increase.in students' ability
to understand the syntactic structures found in basal readers between
grades four and five that did not occur so markedly between grades
five and six.
(e) Sex

Sex differences in reading achievement have been observed and
measured by many researchers (Carroll, 1960; Balow, 1963; Weintraub,
1966; Fagén, 1969). Although there is a lack of consensus evident
from the research, it was considered important to record the sex of
the students in the sample and to balance the number of boys and girls
in order to shed further light on this problem.

(f) Chronological Age

Although chronological age was not used as a limiting criterion
for selection of the sample, each student's age in months was recorded
from the cumulative record cards as the basis for certain statistical
correlations. The age in months for the final sample ranged from 122
to 145 and the mean age was 130.8 months.

The resultant sample consisted of sixty-three students, thirty—
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two of whom were girls and thirty-one boys. As the sample size had
been previously determined to be sixty and as it was felt necessary

to equate the numbers of each sex in the sample for a comparison be-
ﬁween the performance of the sexés, two girls and one boy were deleted
at random, leaving a final selected sample of sixty students equally
divided between the sexes. A summary of the continuous variables

characterizing the sample is contained in Table I.

TABLE I

SUMMARY OF CONTINUOUS VARIABLES
CHARACTERIZING THE SAMPLE

Sténdard Range
Variable Mean Deviation Lowest Highest
Gates-McGinitie Reading 5.8 1.7 4.1 7.5
Test Grade Level
I.Q. 102.3 10.2 84 125
Chronological Age 130.8 5.6 122 145

(months)

I1. TESTING INSTRUMENTS

1. Sentence Interpretation Test

The Sentence Interpretation Test ,(SIT), used in this study to

measure the ability of children to identify the meanings of structurally
ambiguous or unambiguous sentences of written English, was constructed

by the investigator. It consisted of forty lead sentences: ten with
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surface structure ambiguity, ten with underlying structure ambiguity,
and twenty which were unambiguous. For each of these lead sentences
three interpretative sentences were constructed, one, two, or all
three of which gave a meaning of the lead sentence. An example of

a complete test item is given in Figure 1.

GIVES DOES NOT
A MEANING GIVE A MEANING

BOYS LIKE ICE CREAM BETTER THAN GIRLS.

(a) It is ice cream that boys like
better than they like girls.

(b) Boys like ice cream better than
girls like boys.

(c) Boys like ice cream better

than girls like ice cream.

Fig. 1. Sample SIT Item

Sentences with lexical ambiguity were not included in the test
because of the findings by Kessel (1970), later confirmed by Jurgens .
(1971), that the perception of lexical ambiguity is highly dependent
on the actual lexical item containirng the ambiguity and thus depends
largely on the vocabulary knowledge of the individual, and for this
reason cannot be considered on the same developmental continuum as the
ability to perceilve structural ambiguity.

Construction of the Lead
Sentences for the SIT

The construction of the lead sentences for the SIT was based

upon an analysis of the syntactic structures that occurred in the
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structurally ambiguoﬁs sentences used by MacKay (1966), MacKay and
Bever (1967), and Jurgens (1971). This analysis revealed that the
types of syntactic structures in which the ambiguity was located dif-
fered absolutely between those sentences classified as containing sur-
face struéture ambiguity and those classified as containing underlying
Structure ambiguity. To the extent that these researchers did not make
provision fpr these types of structure to occur equally in all types of
sentences included in their tests, 1t was felt that their conclusions
about the effect of structural complekity on the perception of am—
biguity were invalid.

Five main structures for both types of structurally ambiguous
sentences were identified. These were as follows:

(a) Surface Structure Ambiguities

1. Adjective + Noun -+ Noun - where the element Noun + Noun

may be interpreted as a compound noun, in which case the Adjective
modifies the second Noun in the compound noun, or where both Nouns are

distinct, in which case the Adjective modifies the first Noun. e.g.,

He was an American art expert.

2. Adverb/Adjective - where one word which may function as

either an Adverb or an Adjective may be interpreted alternately. e.g.,

The blue dress particularly interested her.

3. Prepositional Phrase — where the Prepositional Phrase may

be interpreted as modifying either a pPreceding noun or a preceding

verb. e.g., He painted the plcture on the patio.

4. Adjective + Noun1 + and + Noun2 —- where the Adjective may
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As a basis for constructing the lead sentences, those struc-
tures characteristic of surface structure ambiguity were randomly
paired with those characteristic of underlying structure ambiguity.

These pairings are shown in Figure 2.

Structure Characteristic Structure Characteristic
Pairing Surface.Strd%%hre Ambiguity Undetlyiggg§ﬁ%§éture Ambiguity
1. Adj + N + N Infinitive
2. Adv/Ad) Ving + N
3. Prep Phrase Genitive
4. Adj + N1 + and + N2 Infinitive + V ing
5. Nl + N2 Comparative Deletionl

Fig. 2. Pairings of Structures for
Construction of the SIT

Forty lead sentences were then constructed such that there were
eight lots of five sentences'each. Two of the eight lots wefe surface
structure ambiguities, two were underlying structure ambiguities, and
four were unambiguous. These were designated as Types 1 to 8 accord-
ing to the nature of the structures that they contained. The construc-—
tion of these types 1s described in detail below using Pairing 1.

(Fig. 2) as the basis for example.

The five Type 1 sentences (surface structure ambiguities) were
constructed so that each sentence in this Type contained one of the
structure pairings shown in Fig. 2. 1In this Type the structure

characteristic of surface structure ambiguity was used ambiguously



45

and the structure characteristic of underlying structure ambiguity was

used unambiguously. For example, the sentence He went to fetch the red

crayon box in which the structure Adj + N + N is ambiguous but the
infinitive structure is unambiguous.

Type 2 sentences (underlying structure ambiguities) were like-
wise constructed so that each sentence contained one of the structure
pairings. However, this Type differed in that the ambiguity resided
in that structure characteristic of underlying structure ambiguity and
the structure characteristic of surface structure ambiguity was used

unambiguously. For example, the sentence The young science teacher

is the one to ask, in which the the infinitive structure is ambiguous

but the Adj + N + N structure is used unambiguously;

Type 3 and Type 4 sentences (unambiguous) were constructed to
balance Type 1 and Type 2 sentences respectively in terms of syntactic
complexity. That is, each one of the sentences in Type 3 was con-
structed to contain exactly the same structures as each one of the
sentences in Type 1, and likewise each one of the sentences in Type 4
was constructed to contain exactly the same structures as each one of
the sentences in Type 2. These Types differed from Types 1 énd 2

only in that all structures were used unambiguously.

For example, Type 3 sentence He wanted to find the front door

key (compare Type 1 He went to fetch the red crayon box), and Type 4

sentence The white race horse was the first to finish (compare Type 2

The'yéung sclence teacher is the one to ask).

Thus, Types 1, 2, 3 and 4 all contained the same basic syntactic



46

structures.

Type 5 sentences (surface structure ambiguities) were con-
structed so that each sentence in this type contained an ambiguous usage
of one of the five structures characteristic of surface structure am-
biguity. However, these sentences did not contain the palred structure
shown in Figure 2, and no control was placed upon the structure of the
remainder of each sentence except that it be unambiguous. For example,

the sentence A black bear trap was sold to the hunter contains the Adj

+ N + N structure which is used ambiguously (compare Type 1 He went to

fetch the red crayon box) but as has been indicated, the sentences of

Type 5 did not contain the pairing structure of Type 1. In this case,
therefore, the infinitive structure of Type 1 was not repeated in Type
5.

Type 6 sentences (underlying structure ambiguities) were con-
structed in the same way as Type 5 sentences except that they contained
an ambiguous usage of one of the five structures characteristic of un-
derlying structure ambiguity rather than of surface structure ambiguity;

For example, the sentence The hunter was too far away to see (compare

Type 2 The young science teacher 1s the one to ask).

Type 7 sentences (unambiguous) were constructed to contain
identical structures to those used in Type 5 sentences except that all
structures were used unambiguously. The syntactic interpretation used
for the structure characteristic of surface structure ambiguity was the

alternate of that used when constructing Type 3 sentences. For example,

the sentence A new wrilst watch was given to the winner (compare Type 5
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A black bear trap was sold to the hunter).

Type 8 sentences (unambiguous) were constructed to contain
identical structures to those used in Type 6 sentences, again with the
exception that all structures were used unambiguously. Likewise, the
syntactic interpretation used for the structure characteristic of un-
derlying structure ambiguity was the alternate of that used when con-

structing Type 4 sentences. For example, the sentence The box was too

high up to reach (compare Type 6 The hunter was too far away to see).

A summary of the basic structural design of these eight types
of sentences and the SIT item numbers corresponding to each type are

contained in Figure 3.

Sentence
Type Sentence Structure Design Test Item No.s
1 surface structure ambiguity + unambiguous 10,26,27,33,37
structure characteristic of underlying
structure ambiguity
2 underlying structure ambiguity + unambigu- 4,16,18,39,40
ous structure characteristic of surface
structure ambiguity
3 unambiguous instances of these structures 3,6,11,21,35
occurring in Type 1 sentences
4 unambiguous instances of these structures 5,7,15,25,30
occurring in Type 2 sentences
5 surface étructure ambiguity + optional 9,13,17,19,20
structure
6 underlying structure ambiguity + optional 1,2,22,28,31
structure
7 unambiguous instances of those structures 8,12,23,32,38
occurring in Type 5 sentences
8 unambiguous instances of those structures 14,24,29,34,36

occurring in Type 6 sentences

Fig. 3. Sentence Types in the SIT
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Other considerations that affected the construction of these
lead sentences were sentence length, vocabulary, érammatical and seman-
tic acceptability, and the consistency with which these sentences could
be classified as ambiguous or unambiguous by mature native speakers
of English.

a. Sentence Length - In view of the importance attached to sentence

length in studies of the readability of written language, it was con-
sidered necessary to maintain a consistent sentence length for each
lead sentence. Thus the precedent of MacKay and Bever (1967) was fol-
"lowed in limiting each sentence to eight words (plus or minus one).

b. Vocabulary - In order that the vocabulary used in the sentences
constructed could be cénsidered as within the reading vocabulary of
grade five sﬁudents, only words listed in Carroll's (;971) Word Fre-
quency Book as occurring in the reading material of grade'four students

or below were used.

¢. Grammatical and Semantic Acceptability and Consistency of Classifi-
cation - a panel composed of twenty graduate students and faculty mem-
bers was asked to classify each of the lead sentences as ambiguous or
unambiguous and to comment on the grammatical and semantic adceptability
of these sentences. Any ambiguous sentence that was not classified as
such by at least fifteen of the panel and any unambiguous sentence

that was classified as ambiguous by any one member of the panel were
revised or replaced. Revised and replacement sentences were again ‘
submitted for judgement until the investigator was reasonably certain

that the lead sentences adequately fitted the category assigned to them



49

and were grammatically and semantically acceptable.

Construction of the Interpretative
Sentences for the SIT

Three other sentences were then constructed for each lead sen-
tence such that either one, two, or all three of these sentences gave
a paraphrased meaning of the lead sentence. For all ambiguous lead
sentences, two of the three sentenceé gave a meaning, reéresenting both
interpretations of the ambiguity. To avoid any overt pattern to the
number of correct responses for each item, this number was varied
for the unambiguous sentences. Thus, for the unambiguous lead sentences
constructed to parallel the syntactic complexity of those lead sentences
containing surface structure ambiguity, four were randomly assigned to
have only one of the three Interpretative sentences give a meaning,
four more were assigned to have all three of the interpretative sen-
tences give a meaning, and the remaining two were assigned to have two
of the three interpretative sentences give a meaning. The same proce-—
dure was followed for the unambiguous sentences constructed to parallel
the syntactic complexity of those lead sentences containing underlying
structure ambiguity. Each of these interpretative sentences wasg con-—
structed such that the least possible change was made in the wording
of the lead sentence to represent the required meaning. 1In no in-
stance were any content words introduced into the interpretative sen-
tences that did not occur in the lead sentence.

The ordering of the interpretative-sentences was fandomized

for each lead sentence and the lead sentences themselves were ran-—
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domized with the exception that no two pairings of the same type, as
represented in Figure 2, were permitted to immediately follow one

another. This precaution was taken as it was felt that two sentences
of similar structure oécurring together might influence the interpre-

tation of each other.

Instructions for the SIT

The instructions for the test contained one example of an item
with surface structure ambiguity, one of an item with underlying struc-
ture ambiguity and one that was unambiguous. The students were in-
structed to read each lead sentence carefully, read the interpretative
sentences and indicate which of the latter gave a meaning of the lead
sentence by placing a check (/) by each interpretative senteiice under
a column headed "GIVES A MEANING" or under a column headed "DOES NOT
GIVE A MEANING".

The complete test with its instructions is contained in Appendix

A.

Validity of the SIT

Helmgtadter (1970) states that "in the original writing of
items, face wvalidity is about all there is to rely upon (p. 298)."

Face validity for the SIT as a measure of the abillity to
identify the meanings of structﬁrally ambiguous or unambiguous sentences
of written English is claimed on the basis of the following cpnsidera—
tions:

1. That structurally ambiguous sentences differ from unambiguous
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deep structures and thus the meanings of that lead sentence. Simons
(1970) has provided ample evidence that the recovery of deep structure
is necessary to determine whether or not sentences are paraphrases of
one another. If this is the case, and the theory of transformational
generative grammar would again support this contention, then the use
of paréphrases of the lead sentences to measure the students' ability
to identify the meanings of the lead sentences would seem to be valid.
5. That vocabulary was carefully controllgd, and that readers of
average ability were selected for the sample, would indicate that the
lexical items used in the test were well within the range of compre-
hensibility of average grade five students, and thus the test was not
measuring the variables of word recognition and word identification
that are associated with reading comprehension. This was borne out
by the pilot study and interviews conducted with certain students in
the sample after they had taken the test.

6. That the sentences were grammatically and semantically accep-
table was adjudéed by a panel of mature, educated, native speakers of

Engligh and again borne out by the pilot study and interviews.

Reliability of the SIT

On the basis of data collected on sixty grade five students,
the reliability of the SIT was calculated by using the technique of
split-half reliability. The items were so divided that each half of.
tﬁe test contained edual numbers of sentences that were unambiguous,
that contained éurface structure ambiguity, and that contained under-

lying structure ambiguity; The resultant correlation of .722 was
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corrected by the Spearman-Brown prophecy formula to determine the
reliability'of'the entire test. The reliability of the SIT is .839.

2. Stanford Diagnostic Reading Test

To assess the reading comprehEnsion achievement of the students

in the sample, Test 1 (Réading Comprehension) of the Stanford Diagnostic

Reading Test (SDRT), Level 11, Form X was administered. The decision

to use this particular standardized test was based on the following

considerations:
1. The SDRT, normed in the United States, has received a favorable

review in O. K. Buros The Seventh Mental Measurements Yearbook.

2. Level 11 of the SDRT is deéigned,for use from the middle of grade
four to the middle of grade eight and thus was deemed suitable fori
‘readers of average ability at the grade five level.

3. According to the SDRT Manual, reading comprehension "appears to be
composed of two subskills at the reading level covered by SDRT Level ITI;
these two subskills are variously referred to as literal or inferential,
factual and interpretative, or explicit and implicit comprehension.”

As these two subskills are scored separately it was felt that this

test provided a more accurate analysis of reading comprehension ability
than other available standardized tests.

4. These skills are tested on a wide variety of subject-matter material,
including science, social studies, health, etc..

5. The corrected split-half reliability coefficient for the sub-test

of reading comprehension at the grade five level was reported by

the authors as being .87.
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5. Content, construct, and concurrent validity are claimed for

the test by its authors, largely on the basis of item analysis and

correlations between SDRT subtests and the Stanford Achievement Test.
III. THE INTERVIEW

One of the purposes of this study was to conduct a structured
interview with certain students in the sample in order to further ex-
plore students' understanding of structurally ambiguous sentences and
to”exaﬁihe’more closely aspects of the validity of the SIT. All in-
tervieﬁs were conducted individually»by the investigator and student
réquhsés were recofded in writing as it was felt that a tape-recorder
might inhibit the responses of some stu&ents.

Selectioh of the Students
for Interview

It was decided to select eight students who rcflected extremes of
performance on both the SIT and the SDRT Reading Comprehension subtest.
The selection of these students was made, following an analysis of the
test-data, according to the following criteria:

1. Those students whose score on the SDRT Reading Comprehension
subtest placed them in the top quartile, and whose score on the SIT
placéd them above the mean were liéted. From these students the boy
and the girl whose scores reflected the highest levels of performance
on both tests were selected for interview. These two students thus
representéd high scores on both tests.

2, Those students whose score én the SDRT Reading Comprehension
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subtest placed them in the top quartile and whose score on the SIT
placed them below the mean were listed. The boy and the girl whose
scores reflected the greatest extremes of éerformance in both tests
were then selected for interview. These two students-thqs represented

a high score on the reading comprehension test and a low score on the

SIT.
3. Those students whose score on the SDRT Reading Comprehension

subtest placed them in the bottom quartile and whose scpfe on -the SIT
placed them below the mean were listed. From these stﬁdénts~the'boy
and. the girl whose scores reflected the lowest levels of pefforméﬁce
on both tests were selected for interview. These two students thus
represented low scores on both tests.

4. Those students whose score on the SDRT Reading Comprehension
subtest placed them in the bottom quartile and whose score on the SIT
placed them above the mean were listed. 1In this caée the two girls
whose scores reflected the greatest extremes of performance on both
tests were selected for interview as no boy was found who met the
criteria. These two students thus represented a low score on the

reading comprehension test and a high score on the SIT.

‘Content of Interview

The interview consisted»of three parts:
1. The test of identification used in this study, the SIT, in-
volves the student in classifying interpretative sentences as giving
or not giving a meaning of a structurally amBiguous or unambiguous

lead sentence. However, it was considered important to further
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explore students' understanding of structurally amblguous sentences

by testing their ability to recognize ambiguity. Recognition of am-

biguity was defined for this study as the ability to orally describe

the two meanings of a structurally ambiguous sentence, and thus differs

from

identification mainly in the fact that interpretative sentences

are not available to aid. the student in this task.

mize

that

with
were

such

The test of recognition of ambiguity was constructed to mini-
the external clues to the meanings of an ambiguous sentence such
this simulated as nearly as possible the normal reading situation.

Twenty sentences (five with surface structure ambiguity, five
underlying structure ambiguity, and ten that were unambiguous)
constructed according to the design outlined in Figure 3 (p. 47)

that there were five of sentence Type 1., five of Type 2., five

of Type 3., and five of Type 4. All sentences were limited to eight

words (plus or minus one) and were subject to the same vocabulary con-

trols as were the sentences in the SIT. The sentences were randomly

ordered and typed individually on cards for presentation to the stu-

dents. Each card was presented individually to the student with the

request that he read it silently and "explain the meaning of the sen—

tence in your own words.'

' Following the student's response, the ques-—

tion was then asked, "Could this sentence have any other meaning?"

The sentences constructed for this test are contained in

Appendix C.

2.

To shed some light on the strategies used by different students

to determine which interpretative sentences gave or did not give a
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meaning of the lead sentences on the SIT, and to determine some
reasons for students' incorrect classification of the interpretative
sentences in certain instances, the second part of the interview was
devoted to a retesting of the students on certain test items. For
each student six items were selected from the SIT that that student
had answered incorrectly by assigning one of the paraphrases to the
wrong classification. Two of these sentences displayed surface struc-—
ture ambiguity, two underlying structure ambiguity and two were unam-
biguous. The two sentences of each type that had the lowest item dif-
ficulty index on an item analysis of the SIT and that the individual
student had answered incorrectly were selected for the retesting.
Sentences with a difficulty index as low as possible were selected be-
cause it seemed less likely that the student's original incorrect re-
sponse could then be attributed to an artifact of the test item itself
and alsd because it 1s more surprising that these sentences should have
been answered incorrectly when they had proved comparatively easy to
the rest of the sample.

These sentences were retyped for presentation to the students
in the same format as was used for the total SIT. The SIT instructions
were repeated to the student who was then asked to complete the six
items. Following this a comparison of the responses on the retest
and the original test on these items was made in the presence of the
student who was then encouraged to comment on any differences in these
responses and to describe the process by which each item was answered.

The SIT items used for retesting each student are listed in

Appendix D.
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3. This section of the interview was included in order to explore
the effect of context upon students' ability to identify the meanings
of structurally ambiguous sentences. For this purpose the sentence
with surface structure ambiguity and the sentence with underlying
structure ambiguity that had the highest index of item difficulty on
an item analysis of the SIT were selected. Each sentence was placed in
the context of two separate paragraphs such that this context pointed
to only one interpretation of the ambiguous sentence. These paragraphs
were typed separately on cards with the sentence containing the am-
biguity underlined. Below each paragrapi the three interpretative sen-
tences used with the ambiguous sentence in each paragraph on the SIT
were typed.

The students were asked to read the paragraph silently and to
determine, for each of the interpretative sentences, which could give
a meaning of the underlined sentence as it occurred in the paragraph
and which could not give a meaning. Students were encouraged to com-
ment on the reasons for their answers.

These paragraphs are contained in Appendix E.

IV. PILOT STUDY
A pilot study was conducted in April, 1972, with a class of
grade five students in an elementary school of the Edmonton R.C. Separ-
ate School System. Its purposes were to shed some light on the content
validity of the SIT, to determine a suitable form of instructions for
administration of this test, and to discover the amount of time needed

by the students to complete the test.
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Twenty-one students completed the test in times ranging from
seventeen minutes to twenty-nine minutes. A discussion with the
students revealed no difficulties with word knowledge or with the
grammatical or semantic acceptability of the sentences, although some
students reported that they found some of the items amusing. All stu-
dents were unanimously agreed that the test was "easy".

The experience of the pilot study led to a restructuring of the
instructions for administration and an item analysis of the sentences
led to minor revisions in twelve of the lead sentences. It was also
apparent that the students could more accurately identify unambiguous
sentences than ambiguous sentences (77.9 per cent correct responses
as opposed to 29.7 per cent correct responses) and that surface struc-
ture ambiguity was more readily identified than underlying structure
ambiguity (37.6 per cent correct responses as opposed to 21.9 per cent
correct responses). The teacher's perceptions of each student as
having high, average, or low reading ability were also secured and
seemed to correlate with the scores on the SIT, thus lending support
to the positive relationship between reading comprehension achievement
and the ability to identify ambiguity as hypothesized by the investi-

gator. The data from the pilot study are summarized in Table II.

V. COLLECTION OF THE DATA

Information on the chronological age, I.Q., reading ability,
and native language of a sample of grade five students attending

three Edmonton R.C. Separate Schools was collected by the investigator
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TABLE IIX

MEAN SCORES ON THE SIT FOR STUDENTS IN THE PILOT STUDY

Mean Scores

Possible Total High Average Low
Variable Score Readers Readers Readers Readers
Total SIT 40 21.5 24.8 19.8 16.2
Unambiguous Sentences 20 15.6 17.2 14.7 13.0
Surface Structure

Ambiguities 10 3.8 4.7 3.3 2.2

Underlying Structure
Ambiguities 10 2.2 2.9 1.9 1.0
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from the cumulative school record cards at the beginning of May, 1972,

The test data were collected from this sample in a period of
three days in May, 1972, and all testing was conducted by the investi-
gator. The students were tested in three groups, one group at each
school, and administration of the SIT was immediately followed by ad-
ministration of the SDRT Reading Comprehension subtest. The instruc-
tions for both tests were read orally by the investigator to the stu-
dents and any additional explanation needed was provided. All scoring
was done by the investigator. For both tests, the procedure was the
same in that the student received one point for each test item answered
correctly and zero for each item answered incorrectly.

Following analysis of these data, eight students were selected
for interview as described earlier. These interviews took place a

fortnight after the collection of the test data.

VI. DATA ANALYSIS

The data were analysed according to the following statistical
procedures:

(1) Pearson Product—Moment Correlation

This procedure was applied to determine if a linear relation-
ship existed:
(a) between all variables for the total sample
(b) between all variables for the total sample when I1.Q. was
partialled out

(c) between all variables for boys only
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(d) between all variables for girls only

(e) between all variables for high readers

(f) between all variables for low readers

(g) between the scores on the two halves of the SIT as
determined for calculation of that test's split-half
reliability

(2) Two-Way Analysis of Variance

This analysis was used to test the significance of wvariation
over the five variables associated with the SIT when the students were
divided into four groups. The groups set up for this purpose were by
sex and by classification of the students as high or low readers on the
basis of their total reading comprehension score.

(3) One-Way Analysis of Variance with Repeated Measures

This analysis was used to determine whether there was a sig-
nificant difference in the variation of students' performance on sen-—
tences in the SIT when these sentences were grouped into:

(a) those that were unambiguous, those with surface structure

ambiguity, and those with underlying structure ambiguity

(b) those corresponding to Sentence Types 1, 2, 3 and 4 as

outlined in Figure 3 (p. 47).

(4) 1Item Analysis

This analysis was used to determine the item difficulty index

and biserrial correlation of the items on the SIT.
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CHAPTER IV

ANALYSIS AND INTERPRETATION OF TEST DATA

In this chapter the following aspects of the test data obtained
study will be examined:

Performance on the Sentence Interpretation Test (SIT).

Performance on the Standard Diagnostic Reading Test -
reading comprehension subtest.

Relationship between the SIT variables and reading comprehension
variables.

Relationship between the SIT variables and reading comprehension
variables when I.Q. is partialled out.

Differences between high and low readers on the SIT.

Relationship among performance on the SIT, reading compre-
hension achievement, and related variables

1. I.Q.
2. Sex
3. Chronological Age

Differences among the scores on sentences with surface struc-
ture ambiguity, sentences with underlying structure ambiguity
and unambiguous sentences.

Differences among scores on sentences Types 1, 2, 3 and 4.

1. PERFORMANCE ON THE SENTENCE
INTERPRETATION TEST

Scores on the SIT constitute a measure of students' ability

to identify the meaning or meanings of structurally ambiguous or un-—

ambiguous sentences of written English by correctly classifying para-

phrases of those meanings. The results of this test are shown in

Table III in terms of possible score, mean score and standard deviation
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for the total test and sub-sections of 1it.
TABLE III

MEANS AND STANDARD DEVIATIONS
FOR THE SIT

SIT Scores Possible Mean Standard
Score Score Deviation
Total Test 40 17.78 5.84
Unambiguous Sentences 20 11.97 3.57
Ambiguous Sentences 20 5.85 3.29
Surface Structure Ambiguities 10 3.48 2.00

Underlying Structure Ambiguities 10 2.37 1.80

Total Test. On the total SIT the scores ranged from 7 to 32
with a mean score of 17.78, and a standard deviation on this score of
5.84. This relatively low score would indicate that the ability that
the test is designed to measure has not been adequately acquired by

average readers at the grade five level.

Unambiguous Sentences. The scores on those sentences that

were unambiguous ranged from 6 to 19 out of a possible 20 with a mean
score of 11.97. This mean score accounts for approximately 67% of the
mean score on the total test indicating that the students in the sample
could correctly answer those test items containing unambiguous

lead sentences with more consistency than they could the

remainder of the teat items which contained ambiguous lead sentences.
However, the mean correct score for unambiguous sentences

. is lower than the results of the pilot study led the investigator to
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expect. It may be that the students in the pilot study were generally
at a higher level of reading ability, but it does seem that many grade
five students have considerable difficulty in identifying the meaning
of sentences even though these sentences are unambiguous. Many of the
syntéctic structures used in the construction of these sentences were
the same as those used by Bormuth (1970) in his study of grade four
students' understanding of syntactic structures. He found that many
students were unable to demonstrate an understanding of these struc-

tures and the same seems to be true of grade five students.

Ambiguous Sentences. The scores on those twenty test items that

contained structurally ambiguous lead sentences ranged from 0 to 15
with a mean score of 5.85. This would indicate that the ability to
identify structurally ambiguous sentences is far from acquired by the

grade five level.

Surface Structure Ambiguities. Ten of the twenty ambiguous

sentences in the SIT contained structures with surface structure am-
biguity. The scores on these ten sentences ranged from 0 to 8 with
a mean of 3.48, representing approximately 60%Z of the mean score for

the total number of ambiguous sentences.

Underlying Structure Ambiguities. The remaining ten ambiguous

sentences contained structures with underlying structure ambiguity and
the scores on this type of sentence ranged from 0 to 7 with a mean
score of 2.37. This would suggest that the meanings of sentences con-

taining underlying structure ambiguity are more difficult to identify
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than those of sentences containing surface structure ambiguity.

Thus, although the students exhibited some success in classi-
fying the interpretative sentences of unambiguous lead sentences,
structurally ambiguous sentences posed more difficulties. That struc-
turally ambiguous sentences proved more difficult than unambiguous
lead sentences is in accord with the findings of MacKay (1966) and
Jurgens (1971) and was hypothesized by the investigator. Moreover, the
fact that sentences with underlying structure ambiguity proved more
difficult than those with surface structure ambiguity is again in
accord with the findings of MacKay (1966) as well as with the findings
of MacKay and Bever (1967), Kessel (1970) and Jurgens' (1970) analysis
of correct response scores.

The low mean scores on all aspects of the SIT would seem to
suggest the need for more intensive teaching of the ways in which syn-
tactic structures convey information.

II. PERFORMANCE ON THE STANFORD DIAGNOSTIC
READING TEST - READING COMPREHENSION SUBTEST

Scores on the SDRT reading comprehension subtest were used
as a measure of the literal and inferential reading comprehension
ability of the students in the sample. Table IV shows the possible
score, mean score and standard deviation for this subtest in total and

for each of its two facets.
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TABLE IV

MEANS AND STANDARD DEVIATIONS FOR THE
SDRT READING COMPREHENSION SUBTEST

SDRT Reading Comprehension Subtest Possible Mean Standard
Score Score Deviation
Total score 60 33.32 6.56
Literal comprehension score 30 18.10 3.63
.Inferential comprehension score 30 15.22 3.83

Total score. Total scores on the subtest of reading comprehen-
sion ranged from 20 to 50 with a mean score of 33.32. According to

the Manual for Administering and Interpreting this test, this mean

score represents a grade equivalent of 5.0, whereas the students in
the sample were at an actual grade placement level of 5.8 at the time
of testing.

Despite this discrepancy it is felt that the students in the
sample were readers of average ability with respect to the population
as they were selected on the basis of local norms for the Gates-—

McGinitie Reading Test whereas the SDRT was normed on students in the

United States of America. The standard deviation of 6.56 indicates

that, assuming a normal curve, 68%2 of the sample scored between the

grade 4.2 and grade 5.8 level as interpreted by the SDRT Manual, and
the total range of scores indicates an achievement range of from

grade 3.3 to grade 9.0.
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Literal comprehension score. Scores on those thirty items in

the §2§Z reading comprehension subtest that the authors of this test
claim to measure literal comprehension ability ranged from 9 to 26 with
a mean score of 18.10. The extremes of this range are interpreted in
the SDRT Manual as reflecting scores at the second and eighty-sixth
percentile ranks for students placed between the grade 5.5 and grade

6.5 levels.

Inferential comprehension score. Scores on the thirty items
designed to measure inferential comprehension ability ranged from 7 to
25 with a mean score of 15.22, The extremes of this range are
interpreted in the SDRT Manual as reflecting scores atbthe second and
ninetieth percentile ranks for students placed between the grade 5.5
and grade 6.5 levels.

Thus there appears to be little difference between the literal
and inferential comprehension abilities of the students in the sample.
The range of scores was greater than expected for readers who were
selected as of average ability but this can be partly accounted for in
that the SDRT is designed as a diagnostic test and as such highlights

minor differences in performance.

III. RELATIONSHIP BETWEEN THE SIT VARIABLES AND
READING COMPREHENSION VARIABLES

The Pearson product-moment correlation was used to indicate
the probabilities and significance levels of the relationships between

each of the continuous variables measured by the SIT and each in turn
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of the continuous variables measured by the SDRT reading comprehension
subtest. As all variables were measured on the interval level and the
relationship between the characteristics was assumed to be linear this
was deemed to be a suitable method of analysis. These relationships

are presented in Table V.

TABLE V

COEFFICIENTS OF CORRELATION BETWEEN THE SIT SCORES
AND READING COMPREHENSION SCORES

Literal Inferential Total

SIT scores Comprehension Comprehension Comprehension
Total SIT .349%% .503%% .486%%
Unambiguous sentences L412%% .469%% .501%*
Ambiguous sentences 171 .380%% .317%*
Surface Structure

Ambiguities .232 .405%% .365%%*
Underlying Structure

Ambiguities .056 .245 174

** p ¢ .01 when r > .325
* p< .05 when r > .250 for df = 59
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This analysis revealed that all correlations were positive and
that the majority reached significance at or above the .01 level. Total
comprehension correlated significantly with all of the SIT scores with
the exception of underlying structure ambiguities, and of the two
aspects of total comprehension, inferential comprehension showed a
greater numbex of significant relationships to the SIT scores fhan did
literal comprehension. Indeed, inferential comprehension correlated
significantly at the .0l level with all of the SIT scores, again with
the exception of underlying structure ambiguities which only approached
significance at the .05 level (p = .059), and the highest correlation
coefficient found (.503) was that between inferential comprehension
and the total SIT score. Literal comprehension showed a correlation
significant at the .0l level with the total SIT score and with
unambiguous sentences but not with the ambiguous sentences in total
or in either of their types. The total SIT scores correlated
significantly at the .01 level with all comprehension scores as did
the scores on the unambiguous sentences. Of the scores on ambiguous
sentences those on surface structure ambiguities showed a significant
relationship to inferential comprehension and total comprehension,
while those scores on underlying structure ambiguities did not correlate
significantly with any measure of reading comprehension.

These results provide evidence that there is a significant,
positive relationship between the ability to identify the meaning of
unambiguous sentences and reading comprehension ability, both literal
and inferential. That this should be so, and that the mean score on

the twenty unambiguous sentences (11.97) was lower than expected,
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stresses more emphatically the need for teaching upper elementary students
the ways in which syntactic structures convey information.

The relationship between the ability to identify ambiguity and
reading comprehension ability also shows a significant, positive
relationship. If the assumption is true that this identification
ability as measured by the SIT represents the child's understanding of
syntactic structures then this finding lends support to the contention
outlined in Chapter II that the understanding of syntactic structures is
an important element in reading comprehension. The failure of
underlying structure ambiguities to show a sgignificant relationship
with any reading comprehension score may be partly accounted for in
that the mean score for this type of sentence was extremely low (2.37)
and thus left room for little variation. Underlying structure
ambiguities are not easily resolved by regrouping the words in the
terminal string and thus contain more subtle meanings than do surface
structure ambiguities. Likewise, inferential comprehension involves
understanding of more subtle relationships than does literal comprehension,
and thus it is noteworthy that the relationship between underlying
structure ambiguities and inferential comprehension did approach
significance at the .05 level (p = 0.59),

Overall, a larger number of significant relationships and
higher correlation coefficients were found for inferential
comprehension than for literal comprehension. It may be, therefore,
that instruction in those aspects of language measured by the SIT will
help to improve the inferential comprehension ability of grade five

students.
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Iv. RELATIONSHIP BETWEEN THE SIT VARIABLES AND READING
' COMPREHENSION VARIABLES WHEN I.Q. IS PARTIALLED OUT

Researchers in the area of language development and in the area
of reading ability have suggested that a positive relationship exists
for both of these factors with I.Q.. Thus it was considered important
to assess the effect of I.Q. on the relationship between the SIT
scores and reading comprehension scores. Correlation coefficients
were used to examine the relationship between these vafiables when I.Q.
was partialled out. Table VI gives these correlation coefficients

and the probability of their occurrence by chance.

TABLE VI

COEFFICIENTS OF CORRELATION BETWEEN THE SIT SCORES AND READING
COMPREHENSION SCORES WHEN I.Q. IS PARTIALLED OUT

Literal Inferential Total

SIT scores Comprehension Comprehension Comprehension
Total SIT .181 .384%% .336%%
Unambiguous Sentences .252% .335%% .346%%*
Ambiguous Sentences .049 .297% .209
Surface Structure

Ambiguities .096 .307% .242
Underlying Structure

Ambiguities -.013 .202 .115

**% p < .0l when r » .325
* p<.05 when r >.250 for df = 59
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This analysis revealed that correlations remained positive
with the exception of that between underlying structure ambiguities
and literal comprehension which was negative but which was so close to
.0 (-.013) that for practical purposes may be considered as showing no
relationship in either direction.

The effect of partialling out I.Q. was to reduce the correlatibn
coefficient in all cases. Of the two aspects of comprehension measured,
this was most noticeable for literal comprehension. The relationship
between literal comprehension and the total SIT, which was previously
significant at the .0l level, failed to reach significance, and that
between literal comprehension and unambiguous sentences dropped from
the .0l level to the .05 level of significance. For inferential
comprehension, on the other hand, all previously significant
relationships remained significant, although the level of significance
for the relationships between inferential comprehension and both
ambiguous sentences in total and surface structure ambiguities dropped
from .01 to .05.

It is likely that the effect on literal comprehension of
partialling out I.Q. played a large part in causing the correlation
coefficients involving total comprehension to drop. This was most
noticeable for the relationship of this variable with ambiguous
sentences and with surface structure ambiguities, both of which
failed to reach their previous levels of significance (i.e. .05 and
.01 respectively).

Thus it seems that inferential comprehension ability may be

more directly related to that aspect of linguistic competence measured
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by the SIT than is literal comprehension ability. Also, in view of the
fact that those relationships involving literal and total comprehension
ability are more heavily dependent on I1.Q., there is additional
evidence on which to claim the need for more precise measurements of
reading comprehension ability. This is especially important for
diagnostic purposes as without the measurement of specific factors that
are involved in reading comprehension ability, it will be impossible to
judge the influence of other variables, such as I.Q., on the global
scores made available by tests that claim to measure reading comprehension
ability in total.
It is also apparent that I1.Q. is an important factor in the
"ability measured by the SIT, as all correlation coefficients dropped.
This was most apparent for the total SIT scores and for unambiguous
sentences and surface structure ambiguities. Again, the value of
isolating specific factors in a total test is apparent in order to

determine the influence of other contributing variables.

V. DIFFERENCES BETWEEN HIGH AND LOW
READERS ON THE SIT
The relationship between performance on the SIT and reading
comprehension ability was further analysed by dividing the students
tested into high and low readers om the basis of their scores on the
SDRT Reading Comprehension subtest. The students were divided on the
bagis of the median score of total comprehension and a two-way analysis
of variance, with sex as the second factor, was performed to

determine any differences between high and low readers on each of five

—_—d
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Table VII presents a summary of this

analysis but it must be kept in mind in interpreting this analysis that

the readers were chosen from within an averag

any differences betwe

likely to be magnified with a more heterogeneous reading g

SUMMARY OF ANALYSIS OF VARTIANCE BETWEEN HIGH
AND LOW READERS ON THE SIT

TABLE VII

e range of ability and thus
en those classified as high or low readers are

roup.

iT scores Sum of Squares Mean Square daf F
Total SIT 284.656 284,656 1 10.318%%*
Unambiguous Sentences 140.251 140.251 1 14.506%%
Ambiguous Sentences 25.198 25.198 1 2.379
Surface Structure

Ambiguities 16.267 16.267 1 4,538*
Underlying Structure
Ambiguities 2.572 2.572 1 0.755

%% p ¢ .01l when F> 7.12
* p < .05 when F>4.02 for 1 and 55 df
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The analysis revealed a difference between high and low readers
in the sample that reached significance at the .0l level for the total
SIT and for unambiguous sentences. A difference significant at the .05
level was found for surface structure ambiguities but no significant
difference was found for underlying structure ambiguities or for the
ambiguous sentences in total.

Thus high and low readers do differ on linguistic competence as
measured by the total SIT although this difference may largely be due
to the difference on unambiguous sentences. That a significant
difference was not found on the ambiguous sentences in total may be
due to the very low means and thus lack of variation on underlying
structure ambiguity, for a significant difference was found for surface
structure ambiguities. The mean score for high readers on underlying
structure ambiguities was 2.63 and for low readers was 2.15, suggesting
a very slight difference in favour of high readers, but as mentioned
previously, it seems likely that the ability to identify the meanings
of this type of sentence demands a higher level of linguistic competence
as measured by the SIT than grade five students have acquired.

Finally, it is noteworthy that no significant interaction
effects were found between high/low readers and sex, suggesting that
any differences found on the analysis were independent of the other

dimension.

VI. RELATIONSHIP AMONG PERFORMANCE ON THE SIT, READING
COMPREHENSION ACHIEVEMENT, AND RELATED VARIABLES

The contribution of the selected variables, I.Q., sex, and
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chronological age, to the SIT scores and scores on the SDRT reading
comprehension subtest are each discussed in this section.

1, I.Q. - A comparison of the correlation coefficients between
the SIT scores and reading comprehension scores before and after I1.Q.
was partialled out led to the conclusion that I.Q. is an important
factor in the abilities measured by these tests (Chapter IV, Section 1IV).
The correlation coefficient of I.Q. with the reading comprehension scores

is reported in Table VIII.

TABLE VIII

COEFFICIENTS OF CORRELATION BETWEEN I.Q. AND
READING COMPREHENSION SCORES

Contributing Literal Inferential Total
Variable Comprehension Comprehension Comprehension
I.Q. A4 5%% L420%% L4911 %%

** p < .0l when r»> .325 for df = 59
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This analysis gives added support to this finding in that I.Q.
correlated at the .0l level of significance with the total comprehension
score and with both of its facets independently.

The correlation of I.Q. with the scores on the SIT are reported

in Table IX.

TABLE IX

COEFFICIENTS OF CORRELATION BETWEEN I.Q. AND
THE SIT SCORES

Contributing Total Unambiguous Ambiguous Surface Structure Underlying

Variable SIT Sentences Sentences Ambiguities Structure
Ambiguities
I1.Q. L461%% 482%% .290%* .340%% .152

*% p < .01 when r > .325
* p ¢ .05 when r > ,250 for df = 59
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Table IX gives evidence of the high positive relationship
between I.Q. and the total SIT scores, the scores for unambiguous
sentences and the scores for surface structure ambiguities, all of which
were significant at the .01 level. The relationship between I.Q. and
the ambiguous sentences in total was also significant but at the .05
level. Only between I.Q. and underlying structure ambiguities was
no significant relationship found at the desired level of confidence.

As mentioned previously, this may be due in part to the comparatively
low ﬁean score and standard deviation found for this type of sentence
in this sample. However, this analysis does suggest that the ability
to identify the meanings of underlying structure ambiguities is less
dependent on I.Q. than the ability to identify the meanings of other
types of sentences in the SIT.

Thus there is further evidence to support the initial finding
that I1.Q. is an important contributing variable to the abilities
measured by the SIT, although, as with relaﬁionships between any tests
involving the ability to read printed language, part of the relationship
between I.Q. and the SIT scores may be due to common factors of test
formét.

2. Sex - The second dimension of the two-way analysis of
variance mentioned previously was a sex factor, and this was included
to determine if there was a significant difference between boys and
girls on their scores on the SIT. The mean scores and a summary of this

analysis are presented in Table X.
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TABLE X

MEANS AND SUMMARY OF ANALYSIS OF VARIANCE BETWEEN
BOYS AND GIRLS ON THE SIT

Means

SIT scores Girls Boys Sums of Squares Mean Squares daf F
Total SIT 19.50 16.07 133.52 133.52 1 4.84%
Unambiguous sentences 12.93 11.00 39.72 " 39,72 1 4.11%
Ambiguous sentences  6.60 5.10  27.59 27.59 1 2.60
Surface Structure

Ambiguities 4.07 2.90 14.50 14.50 1 4.06%
Underlying Structure

Ambiguities 2.53 2,20 2.09 2.09 1 0.61

* p< .05 when F>4.02 for 1 and 55 df.

On all aspects of the SIT the mean score for the girls was
higher than that for the boys and a difference significant at the .05
level between these means was found on the total SIT, on unambiguous
sentences, and on surface structure ambiguities. Hopkins (1970), in a
review of studies that considered sex differences in language and
reading ability, noted that these studies showed that girls tend to
perform better on tests of both of these abilities. The data analysed
in this study would tend to support this conclusion. Furthermore, as
mentioned in connection with the analysis of the difference between
high and low readers, no significant interaction effects were found

between high/low readers and sex. This would suggest that the
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difference found between boys and girls is a true difference, independent
of the other dimension.
Further aspects of this difference were presented by a
comparison of the correlation coefficients for boys and girls between
the SIT scores and reading comprehension scores.

This information 1s

presented in Table XI.

TABLE XI

COMPARISON OF COEFFICIENTS OF CORRELATION BETWEEN THE SIT
SCORES AND READING COMPREHENSION SCORES FOR BOYS

AND GIRLS
Literal Inferential Total
Comprehension Comprehension Comprehension

SIT scores Girls Boys Girls Boys Girls Boys
Total SIT 412% .280 589%3%* L462%% 561%% L431*
Unambiguous Sentences .449%% 374% 595%% .374% .585%%* L432%
Ambiguous Sentences .217 .100 .366%* L 423% .328 .307
Surface Structure

Ambiguities .117 .343 374% L482%% (278 LL4T78%%
Underlying Structure

Ambiguities .291 -.175 .285 .210 .321 .027

*% p <.0l when r >.449
* p< .05 when r >.349 for df = 29
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The comparison reveals a higher positive relationship between the
total SIT scores and all measures of reading comprehension for girls
than for boys. The same is true of unambiguous sentences and reading
comprehension in that the relationship between these scores reached
significance at the .01 level for girls but only at the .05 level for
BOys. Conversely, the relationship between surface structure
ambiguities and scores of inferential comprehension and total
comprehension reached significance at the .0l level for boys, whereas
for girls the only significance level reached concerning surface
structure ambiguities was at the .05 level with inferential
compréhension. Underlying structure ambiguities showed a higher
relationship with reading comprehension measures for girls than for
boys but in all cases these relationships failed to reach significance
at the .05 level.

Thus with the exception of scores on surface structure
ambiguities, the relationship between the SIT scores and reading
comprehension scores was consistently higher for girls than for boys,
providing further evidence of a sex difference on the abilities
measured .

3. Chronological Age - Although only students who were placed

in grade five at the time of testing were selected for the sample, it
was found that the chronological ages of these students ranged over
approximately two years, from 122 to 145 months. The correlation
coefficients of chronological age with scores on the SIT are presented

in Table XII.
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TABLE XIX

COEFFICIENTS OF CORRELATION BETWEEN CHRONOLOGICAL
AGE AND THE SIT SCORES

Contributing Total Unambiguous Ambiguous Surface = Underlying

Variable SIT Sentences Sentences Structure Structure

Ambiguities Ambiguities

Chronological Age -.128 -.07 -.225 -.138 .025

P <.05 when r > .250 for df = 59

All correlations with the. exception of chronological age and
underlying structure ambiguities were negative and did not reach
statigtical significance. The same negative and non-gignificant
correlations were also found between chronoiogical age and reading
comprehension scores (Table XIII). The lack of significance may well
be due to the fact that only grade five students were tested but the
negative relationship is difficult to explain. This is egpecially
true in light of the fact that girls scored congistently higher than
boys and the mean age of the girls (131.3 months) was higher than
that of the boys (130.3 months), although the difference between the
two is minimal . It would appear, however, that chronological age is
not an important contributing variable in the abilities measured by

these tests for this particular sample.
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TABLE XIIT

COEFFICIENTS OF CORRELATION BETWEEN CHRONOLOGICAL AGE
AND READING COMPREHENSION SCORES

Contributing Literal Inferential Total
Variable Comprehension Comprehension Comprehension
Chronological Age -.051 -.110 -.093

P < .05 when r » .250 for df = 59

VII. DIFFERENCES AMONG THE SCORES ON SENTENCES WITH
SURFACE STRUCTURE AMBIGUILTY, SENTENCES WITH
'UNDERLYING STRUCTURE AMBIGUITY, AND
UNAMBIGUOUS SENTENCES
Research has indicated a difference between an individual's
understanding of structurally ambiguous and unambiguous sentences.
Moreover, two main types of structurally ambiguous sentences have been
identified, corresponding to those classified by Mackay and Bever (19467)
as containing surface structure ambiguity and those containing underlying
structure ambiguity. Thus a one-way analysis of variance was performed
to determine if there were significant differences in scores on those
lead senten;es in the SIT that contained surface structure ambiguity
(i.e. Types 1 and 5, Figure 3), those that contained underlying structure

ambiguity (i.e. Types 2 and 6, Figure 3), and those that were

unambiguous (i.e. Types 3, 4, 7 and 8, Figure 3). For this purpose,

each individual's score on these three groups of sentences was entered
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as a percentage to balance the effect of having more sentences, and
thus the likelihood of a higher total score, of the unambiguous Types.

A summary of this analysis is presented in Table XIV.

TABLE. XIV

SUMMARY OF ANALYSIS OF VARIANCE ON SIT SCORES FOR
SENTENCES WITH SURFACE STRUCTURE AMBIGUITY,
SENTENCES WITH UNDERLYING STRUCTURE
AMBIGUITY AND UNAMBIGUOUS SENTENCES

Sums of Squares Mean Squares df
Test Between Within Between Within Between Within F
SIT 402.923 649.641 6.829 5.414 59 120 99 .135%%

%% p < .01l when F>4.75
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The fact that the analysis revealed a difference at the .01
level of significénce prompted a further analysis to determine where
this difference lay. The mean percentage of correct responses for

each of the three groups of sentences in the SIT (Table XV) were compared

by a Scheff€é multiple comparison test. (Table XVI)

TABLE XV

MEAN PERCENTAGE OF CORRECT RESPONSES FOR SENTENCES WITH SURFACE
'STRUCTURE ' AMBIGUITY, SENTENCES WITH UNDERLYING STRUCTURE
AMBIGUITY, AND UNAMBIGUOUS SENTENCES

Surface Underlying
Structure Structure
Ambiguity Ambiguity Unambiguous

Mean Percentage Correct 35.00 23.33 59.43
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TABLE XVI

- SCHEFFE MULTIPLE COMPARISON OF MEANS FOR SENTENCES WITH SURFACE
STRUCTURE AMBIGUITY, SENTENCES WITH UNDERLYING STRUCTURE
AMBIGUITY AND UNAMBIGUOUS SENTENCES

‘Surface Underlying
Structure Structure
Ambiguity Ambiguity Unambiguous
1. 2. 3.
1. -- .01 .01
2, - .0l
3. --

As suggested in Section I of this chapter and as is apparent
from Table XV, 1ead.sentences that were unambiguous were responded to
correctly more often than sentences with structural ambiguity. Of these
structurally ambiguous sentences those with surface structure ambiguity
were responded to correctly more often than sentences with underlying
structure ambiguity.

The fact that the differences on the scores for these three
types of sentences were all significant at the .01 level (Table XVTI)
indicates that the abilities measured by these sentences also differ.
To record a correct response to those items on the SIT containing
unambiguous lead sentences seems to require a different skill, or
perhaps a different level ofA£he gsame skill, than for those items with

surface structure ambiguity or for those with underlying structure
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ambiguity. Indeed, the same seems to be true of the différence,between
scores on those items containing surface structure ambiguity and those
containiﬁg underlying structure ambiguity. If different abilities, or
different levels of the same ability, are required, then this may

account in part for the differences in the relationships between scores

on the SIT and scores on the reading comprehension test.

VIII. DIFFERENCES AMONG SCORES ON SENTENCE TYPES
ONE, TWO, THREE AND FOUR

Since it was considered that the syntactic structure of the
sentences rather than the presence or absence of structural ambiguity
»might‘result in differences in the identification ability measured,
this factor was, therefore. controlled for.

Twenty of the lead sentences on the SIT were constructed to
contain two structures each, one of which was characteristic of
surface structure ambiguity and the other of which was characteristic
of underlying structure ambiguity. These sentences each fell into one
of four Types shown in Figure 3 as Types 1, 2, 3, or 4. Type 1
sentences contained a surface structure ambiguity, Type 2 sentences
contained an underlying structure ambiguity, and Type 3 and Type 4
sentences paralleled Type 1 and Type 2 sentences respectively in terms
of syntactic complexity with the exception that both Types were
unambiguous.

A one-way analysis of variance test was performed to determine

whether a significant difference existed among these Types and a
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summary of this analysis is given in Table XVII.

TABLE XVII

SUMMARY OF ANALYSIS OF VARTIANCE AMONG SENTENCE
TYPES 1, 2, 3 AND 4

Sums of Squares - Mean Squares df
SIT Between Within Between Within Between Within F
Types 1, 2, ;
3, &4 123.73  251.00 2.10 1.39 59 180  35.87%%

*% p-<.01 when F> 3.88

As this analysis showed there is to be a difference significant
at the .0l level, among sentence Types 1, 2, 3 and 4, the mean scores
for each of these sentence Types (Table XVIII) were compared by the

Scheffé test to determine where this difference lay (Table XIX).
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TABLE XVIII

MEANS FOR SENTENCE TYPES 1, 2, 3 and 4

Type 1 Type 2 Type 3 Type 4
Mean Score 1.83 1.38 2.83 2.82
TABLE XIX

SCHEFFE MULTIPLE COMPARISON OF MEANS FOR SENTENCE
TYPES 1, 2, 3 AND &

Type 1 Type 2 Type 3 Type 4
Type 1 -— ns .01 .01
Type 2 - 01 o1
Type 3 - ns

Type 4 -
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Table XIX shows that sentences with surface structure
ambiguity (Type 1) obtained significantly different scores than their
unambiguous counterparts (Type 3). In the construction of both Types
the syntactic structures used were identical and the major difference
between the two Types was that one was ambiguous whereas the other was
unambiguous. The same is true of those sentences with underlying
structure ambiguity (Type 2) and their unambiguous counterparts (Type 4).

Thus, on the basis of these data, it appears that the syntactic
structures used in the construction of these sentences did not cause
the differences among the scores on the sentence Types but rather that
the presence or absence of structural ambiguity was the deciding
factor. This is in accord with the finding of Mackay (1966) that
structural complexity is not an important factor in the perception of
ambiguity.

No significant difference was found between the scores on
sentences with surface structure ambiguity (Type 1) and those with
underlying structure ambiguity (Type 2). It is difficult to draw any
conclusion from this finding because of the extremely low mean scores
on both Types (1.83 and 1.38 respectively) and because only five
sentences of each Type were included in the SIT. The analysis of
variance between all ten sentences with surface structure ambiguity'
(Types 1 and 5) and all ten with underlying structure ambiguity
(Types 2 and 6) did in fact show a difference significant at the .01
level (Table XVI). Thus these data offer no conclusive evidence to
determine the importance of syntactic structure in effecting a

difference on the scores on identification of surface structure
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ambiguities and underlying structure ambiguities.

IX, SUMMARY OF FINDINGS

The findings resulting from the interpretation of the test data

are summarized as follows:

1.

Scores on the SIT would indicate that grade five students have not
attained a mature level of ability in.classifying paraphrases of
ambiguous and unambiguous. sentences.

Sentences that were unambiguous were answered correctiy more often
than sentences with structural ambiguity, and sentences with surface
structure ambiguity were answered correctly more often than those
with underlying structure ambiguity.

A significant, positive relationship exists between the ability to
identify the meaning(s) of both ambiguous and unambiguous sentences
and reading comprehension ability. This relationship is more
consistently significant when séores on inferential reading
comprehension only are involved.

The effect of partialling out I.Q. was to reduce the correlation
coefficient in all c ases, suggesting that I.Q. is an important
factor in those abilities tested. This was most apparent for those
relationships involving literal comprehension.

High'and low readers in the sample differed significantly on their
scores on the total SIT.

I.Q. correlated significantly with reading comprehension scores

and with the SIT scores.
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Girls scored consistently higher than boys on all aspects of the
SIT and the correlation coefficient between these scores and
reading comprehension scores was also consistentl; higher for girls
with the exception of these correlations involving surface structure
ambiguity,

Chronological ‘age did not correlate significantly with the SIT
scores or with the reading comprehension scores.

Significant differences were found among the scores on those
sentences that were unambiguous, those with sﬁrface structure
ambiguity, and those with underlying structure ambiguity.

The syntactic structure of the lead sentences did not appear to be
a factor in scores on the SIT, but rather the presence or absence

of structural ambiguity seemed to cause differences among these

scores.



CHAPTER V

ANALYSIS AND INTERPRETATION OF INTERVIEW DATA

An oft repeated criticism of research in education is that

tests constructed by the researchers are l1ittle used outside of the

jmmediate research situation. The SIT was constructed out of a

proposal by the investigator that structurally ambiguous sentences could

be used to measure a student's understanding of the syntactic structures

of written language that convey information. If the SIT is to be useful
beyond the present gituation then certain questions must be asked of

the concept that underlies it and of the test itself that purports to

embody that concept. For this purpose an interview was conducted

with certain students in the sample who weré gselected to represent

extfemes of performance on the reading comprehension test and the SIT.

The structuring of this interview and the selection of the students

are described in Chapter III and a summary of the data applicable to

each student is contained in Table XX.

The questions to which this interview was intended to suggest
answers are as follows:

1. Does a repeat attempt at answering certain items on the SIT which
were previously answered incorrectly result in different responses
to these items?

2. Are students able to recognize structural ambiguity?

3. Do the explanations given by students in the test of recognition

of ambiguity differ among students?
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TABLE XX

SUMMARY OF DATA ON STUDENTS SELECTED FOR INTERVIEW

Comprehensgion SIT
Age Total ‘ Total
Student Sex {Months) I1.Q. Score Rating Score Rating
A Girl 126 120 42 High 32 High
B Boy 127 118 45 High 29 High
C Girl 130 121 43 High 15 Low
D Boy 123 104 42 High 10 Low
E Girl 128 100 20 Low 9 Low
F Boy 128 97 20 Low 12 Low
G Girl 133 101 27 Low 21 High
H Girl#* 129 97 27 Low 22 High

#* No boy was found who met the criteria in this case for
inclusion in the interview sample.
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4. What effect does written language context have on the student's
understanding of certain structurally ambiguous sentences?

5. Do students' observations on the SIT affect the claims made for
the face validity of this test?

6. What factors may affect the administrative procedures for the SIT?

1. Does a repeat attempt at answering certain items on the SIT which
were previously answered incorrectly result in different responses
to fheée items?

Six'ibems (two with surface structure ambiguity, two with
underlying structure ambiguity, and two that were unambiguous) which
had been originally answered incorrectly by each individual selected
for interview were chosen from the SIT. Only items in which one of the
interpretative sentences had been classified wrongly were selected as
this would seem to indicate that at least one of the meanings of the
ambiguous sentence had been previously identified. These items were
retyped and presented to the student for completion with the original
test instructions given. The results of this partial retest are

presented in Table XXI.
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TABLE ' XXI

NATURE OF THE RESPONSES OF ALL SUBJECTS INTERVIEWED
- ON A RETEST OF: SIX'SIT ITEMS

Same | Different

Na;nﬁevof o Incorrect Incorrect Cérfect

Structural Ambiguity Response. Response. Response Total
Surface Structure 9 1 6 16
Underlying Structure 9 2 5 16
Uhambiguousr 0 3 13 ‘ 16
Total 18 6 . 24 48

These results showed that half of the total fofty-eight items
which were previously answered incorrectly by the students were
answered correctly on the retest. Thirteen of these twenty-four correct
responses were on sentences that were unambiguous, six were on
sentences with surface structure ambiguity, and five on sentences with
underlying structure ambiguity. Based on observation of each
individual's attempts at these items and on comments by the students
interviewed, it is suggested by the investigator that the reason for
this lies mainly in two factors. Firstly, individual administration
of the test allowed for the establishment of rapport with the students,
and secondly, this jndividual contact offered the chance to explain
the test examples in detail to any who were not fully aware of the

two meanings of the ambiguous sentences in the éxamples.
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Eighty-one per cent of the responses to the unambiguous
sentences were correct on the retest, offering further evidence that
this type of test item contains less difficulty for the students than
the type containing structural ambiguity. Those items with structural
ambiguity drew forth the same incorrect response in fifty-six per cent
of the insgtances, a different incorrect response in only nine per cent
of the instances, and a correct response in the remaining thirty-five
per cent. The increase from the ori iginal testing in the number of
correct responses may well be due to the factors noted above. However,
the large percentage of same incorrect responses on ambiguous sentences
would suggest that these sentences have a preferred meaning for most
students. This meaning is not the same for all students as
‘different interpretative sentences were chosen by different students

.

as giving a meaning of the lead senience. dowaever, 1t

j

sz scuggested by

2

the investigator that the strength of this preferred meaning prohibits

some students from identifying the other meaning of the senience despite
the aid of the interpretative sentences. This may well be characteristic

of students at the grade five level and may account in part for the
comparatively low scores obtained on the ambiguous items in the SIT,
ity iz similar to the ability
to perceive ambiguity as defined by Jurgens (1971) in that it "may

develop rather dramatically during the junlor high school yeaws (. 33.7

Finally, although there were six correct responses o

ace gitructure ambiguity and five to those
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responses between these two types of sentences.

2. Are students able to recognize structural ambiguity?
Recognition of ambiguity is defined for this study as the
ability to orally describe the two meanings cf a structurally ambiguous

sentence. In the SIT students were required te identify the meanings

meaning of the lead sentence or as not giving 2 meaning. In the normal
reading situation interpretative sentences are not available to assist
the reader with ambiguocus sentences and thus, in consideration of this
fact, the students selected for interview were tested on their ability

to recognize ambiguity in written sentences of English. The construction
of this test iz described in Chapter III, Section III and basically it
consisted of twenty sentences (five with surface siruciure ampiguily,

five with underlying structure ambigulty, and ten that were unambiguous)

which rhe student read individually and then explained to the

The results of this cest are presented in Table XXI]

[¢]
fm
ot
[A1
(0]
[N
foia
v

[

ambizuous sentences only, as the unambiguous sentences were in
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the test mainly as distractors Lo avold the
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TABLE XXII

INDIVIDUAL SCORES ON AMBIGUOUS SENTENCES IN THE TEST
OF RECOGNITION OF AMBIGUITY

Surface Structure Ambiguities Undexrlying Structure Ambiguities

Pogsible Actual Possible Actual
Student Scoxe Score Score Score
A 5 o, 5 2
B 5 2 5 3
C S 2 5 1
D 5 0] 5 0

Total 40 5 40 8

o

These data suggest that the students interviewed were rarely

able to recognize the ambiguilty in structurally ambiguous sentences.

£y per cent correct

o

responses, although those students who were rated as High on the
reading comprehenzion test (&, B, C, D) obtained more correct responses

hose students (E, ¥, G, H) ratet as LowW 3. It is

IR

(10) thamn did t

o

suggested, therefore, thai the ability to recognize structural

cr
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positive relationship exists between this ability and reading
comprehension ability, and may well warrant the classroom teacher
discussing and explaining occurrences of structural ambiguity in the
reading material of his students.

3. Do the explanations given by students in the test of recognition

of ambiguity differ among students?

02
2]

In the test of recognition of ambiguity the students were
asked to explain the meaning or meanings of the sentences presented to
them in the hope that their comments would shed some light om their
understanding of these sentences. These sentences are contained in
Appendix C. Although the investigator made every effort to be as
objective as possible, conclusions drawn must of necessity be
gsubjective.

Of interest was the observation that those students who
scored highly on the SIT (4, B, G, H) differed from those who had a
low score (C, D, E, ¥) in explaining the meanings of

. ‘ P e A - o
ambiguous sentences in the test 0f recognition of ambigui

explain a meaning or elzse said not NLNG aparc from scatemencs sucn as
Wy ? K 1 - UITTAT IS — 7 s e .} |
It's got one meaning, or YWell, 2 Jjust means what Lt z3ays and

1=
=t

repeated the sentence. The four high scorers on the SIT, however, a

invert the orxder, or to explain a meaning by means of a paraphrase of
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This difference is all the more remarkable in that the scores between
these two groups on recognition of ambiguity differed only slightly
in favour of those who scored highly on the SIT. It would thus seem
that the SIT is a better indicator of a student's understanding of
syntactic structures than is the test of recognition used in the
interview.

If this is the case, and if the understanding of syntactic
structures is an important aspect of reading comprehension ability,
then the question is raised of why two of the students who were rated

as high scorers ca the SIT were rated low on the SDRT reading

comprehension subtest. This question provoked further analysis of the
data on these two students, It was then found that on the Gates-

McGinitie Reading Test, the scores on which were used as a criteriom

in zelecting the sample, these two students had performed far better
rhan on the SDRT. OCne student (G) had been rated at the grade 6.5 Level,
and the other {(H) had been rated at the grade 6.9 level, whereas the
Tocal mean grade level for thiz test was 5.8.

There is no apparent reason why such a discrepancy on these test

scores should have occurred, but it was suggested by the teachers of

=]

rhese rwo students that the Gates-McCGinitic Reading Tegt score betterxr

[}
]

an = o=

reflects the performance of both ztudents in the clasgroom than does

7T mRT - Ty S L, 1 - T -7 - o - - -
the SDRT score. Thus the SDRT reading comprehension subtest score may
well have undereziimoted the 2bi of thece two ztudents and this

cheir responsesz to the test of recogni

Of further intexes:

i

D]
r

are the semantic consideraticns offered by
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some students as reasons for certain sentences having particular
meanings. For example, one student (A), having noted the sitructural

ambiguity in the sentence Peter's mother looked at the girl with the

telescope, then discounted the interpretation that the mother looked
through the telescope at the girl as improbable because "a telescope
is to look at the universe with." Another student (H) commented that
"old" could possibly modify "men" only and not "women" in the sentence

Old men and women like to go visiting but that this was unlikely because

"it's only o1d people who like to go visiting" and thus "old" must
also modify "women'.

Only a few such semantic considerations were noted by the
investigator and this is not surprising in light of the fact that the
student had first to recognize the ambiguity and then be reasonably

loquacious in explaining the meanings. It may be that other instances

occurred in which the ambiguity was recognized but one meaning was chen
rejected as being semantically improbabdle. This would only become
apparent i1f the student happened to explain its occurrence. This has

()

implications for the SIT which will be discussed in answer to Question 6

tructurally amblguous sentences were wvsed in this situdy as a

possible means of measuring the chiid's 2bilisy o undersztand the
- = o PPy L oepand - - 3 —- =T 5
syntactic structures of writien language. No claim is made that this
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intended for, although Huey (1908) states that "language begins with

the sentence and this is the unit of language everywhere (p. 123)",
rarely is the child required to comprehend a sentence that is completely
without context. However, it has been noticed by the investigator in

a search for structurally ambiguous sentences that sentences of this
type do in fact occur in basal readers, subject-matter textbooks, and
children's litervature, as well as in newspapers and as the basis for
many jokes. Thus an attempt was made to assess the effect of context

on the students’ reading comprehension of two structurally ambiguous
sentences. For this purpose the lead sentence with surface gtructure
ambiguity and that with underlying structure ambiguity that obtained

the highest item difficulty rating in the SIT were set into four
paragraphs such that the context led to one interpretation of each
sentence being preferred in each paragraph. The same interpretative
sentences as used for those items on the SIT were used to question

g

the students' understanding of the ambiguous sentences in context.

No obvious pattern emerged from the responses to these

sentences in context, although it is interesting to note that all bui
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structural ambiguity in sentences, it would appear that Menyuk (1971)

is correct in her claim that context alone will not disambiguate an
ambiguous sentence. This may be especially true of grade five students
who are still in the acquisition stage of reading ability and may not be

fully aware of contextual constraints to meaning.

5. Do students' observations on the SIT affect the claims made for the
face validity of this test?

Following the retest of the eight students on six items from
the SIT, the students were emcouraged to comment on their respomses Lo
these items and on the test in general. None of the students reported
any difficulties with the vocabulary used in the test or in
understanding at least one meaning of 2ll gentences used. When both
meanings of an ambiguous iead gentence were not identified by a student
in the retest, these meanings were then xplained. All students agreed

rthat these meanings were accepiadle ag interprerations of the lead

,_
¥

sentence with the exception of one lead sentence. This sentence, He

etch the red crayon box, could only mean "It was the red box

Hh

yent €O

ot

for crayons that he went to fetch" to one student (B), as he claimed

chae for "red" to modify 'erayon', a comma was needed afier

in one of the interpretative sentences “ror' in the phrase Ta small
encine for z boat' was interpreted by this student as Yin exchange ZoxV
rarher than as the intended meaning of "suited for'.

With these possible exceptions, the students ' comments seem tO

]
1<

claims made for the face validity
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of the SIT in Chapter III, Section IIT.

6. What factors may affect the administrative procedures for the SIT?

The directions to the student and the mode of administration of
any test should facilitate the optimum possible performance of the student.
Clarity and explicitness, therefore, should characterize the
administration of the tesat, and this can only be obtained by a process
of trial and error with the students for whom the test is intended.

One of the puiposes of the interview with certain students in the sample
was to discover any factors that might have implications for the
administration of the SIT. The factors that became apparent are
discussed in this section.

giratly, the large increase in the number of correct responses

1}

reported previously for the retest on selected SIT items seems to su
that individual administration of the SIT is preferable to group testing.
Tndeed, many of the students interviewed commented that they probably
answered the SIT items with more accuracy on the retest because they
were able to comcentrate moTe when working by themselves than when

working in company with the

14
=

est of the class. There are many other

3]

Factox

=
0]

that may have accounted for the increase in correct resDonses

of the test instructions in genera- and the examples in particular.
in retrospect it is felt by the investigator that the examples given in
the imstructions need toc be more carefully explained to the students.
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items. Also, the fact that a sentence can have two meanings is

probably a new concept to many grade five students and every effort needs
to be made to ensure that this concept is understood and accepted by the
students, especially in a group testing situation.

A further consideration is that, as mentioned in answer to
Question 3 of this chapter, semantic considerations may force certain
students to reject one of the meanings of an ambiguous sentence despite
rhe fact that both meanings have been identified. To avoid this
situation affecting the scores on the SIT it would seem desirable to
include an instruction to the effect that, no maiier how semantically
bizarre a particular interpretation seems, 1f an interpretative sentence
conveys this meaning, then it should be clagsified as giving a meaning

of the lead sentence. One of the examples could be used to illustrate

in general, the directions to the student in the SIT seemed to
cause no problems of interpretation., Thers were no requesis ior a

reexplanation of these directions when the SIT was originally

administered and none of the students interviewed seemed at all

uncertain of the procedure to follecw in responding to the SIT items.

Summary
The data from chis interview suggest that grade five students
a=e only able to recognize ambiguity with very limited success. High

readers, however, tend to do betier om recognition of ambiguity, as

rhev did on identcification of ambiguilty (SIT). From the oral
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seems that high scorers on the SIT are better able to understand the
ways in which syntactic structures convey information. Claims foxr the
face validity of the SIT are upheld, with the possible exception of the
directions for the student, and it is claimed that individual

administration of this test is preferable to group administration.



CHAPTER VI

SUMMARY, CONCLUSICONS, AND IMPLICATIONS

A summary of the purpose and design of the study will be
presented in this chapter together with a summary of the findings and
conclusions. Educational implications and suggestions for further

research will also be presented.

I. SUMMARY

In view of the importance of the ability to understand the ways
in which the gyntactic structures of written language convey
information, the investigator attempted in this study to £ind a basis

upon which to measure this ability. It was suggested that the

ity to identify
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To achieve this purpose the Sentence Interpretation Test (SIT)

was consitructed by the investigator to measure the student's ability

Szanfoxrd Dizgnosticz Readinz Tezt, Lavel IT, Reading Comprehencion subtes
P o . - s : -
A sample of sixty grade five studentszs who were all native
speakers of English, of average reading ability, and of average or above
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1.Q. were tested in May, 1972. All testing and scoring was conducted

by the investigator. A structured interview was then conducted with
eight students who were selected from the sample to represent extremes
of performarnice on the tests administered. This interview was designed
to provide further information on the feasibility of using structurally
ambiguous sentences as the bagis for measuring the linguistic competence
of childven as it relatesg to their reading comprehension of syntactic
structures.

Pearson product-moment correlations were used to determine the
relationships between the scores on the tests and the relaticmships
between the ability to identify ambiguity and the selected contributing
variables of I.Q., and chronological age. Analysis of variance was used
to determine the differences between boys and girls and high and low
readers on the ability to identiiy ampiguilly, and to determine the
differences between certain types of structurally ambiguous and

unambiguous sentences.

17, FINDINGS ANMD CONCLUSIONS ON TEST DATA

The null hypotheses stated in Chapter i are restated below and

There is no significant relationshis between scores on a test of

~ —

reading comprehension (Stanford Diagnosiic Reading Test, Level II,
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Reading Comprehension subtest) and scores on a test of

identification of ambiguity (Sentence Interpretation Test).

The SDRT provided a score for literal and a score for
inferential reading comprehension ability, and the SIT provided scores
on vnambiguous sentences, sentences with surface structure ambiguity,
and sentences with underlying structure ambiguity. Analysis of the
data revealed that a significant relatiocmnship existed Detween all of
rhese variables with the exception of those involving underlying
structure ambiguity, and those between literal comprehension and both
surface structure ambiguitiesz and ambiguous sentences in total. It
was suggested that no significant relationships were found involving
underlying structure ambiguities as the mean scores on these sentences

so low and thue left room for little variation. It was also

may be
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Thus this hypothesis is rejected for all measures ©

=]

related te the total SIL

sentences. It is also rejected for

1wrface structure amblgulties and

p

The hypothesiz iz not rejected for the relationship between
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literal comprehension ability and the ability to identify surface
gtructure ambiguities and total ambiguous sentences noY iz it rejected
for the relationship between any measure of comprehension and the

jdentification of underlying structure ambiguity.

Null Hypothesisg II

There is no significant relationship between scores om a test

of reading comprehension (Stamford Diagnostic Reading Tegt,

Level II, Reading Comprchension subtest) and scores on a test

of identificaticn of ambiguity (Sentence Interpretation Test)

when 1.Q. is partialled out.

The correlation coefficients between the variables measured by
both tests were reduced in all cases when I.Q. was partialled out.

onships involving inferential comprehension that

e

However , those relat

were previously significant all remained so. Literal comprehension

]

nificantivy reiated Lo wnambiguous sSentences and total

ccmprehension remained significantly related to unambiguous sentences

and to the total SIT. All other relationships were not significant.

et

Therefore, this hypothesis iz rejected for the relationship

Serween total comprehension and both the total S5I

-]

between

N
(E0
v}

of unambigucus sentences. L& is rejecited for the relations

inferential comprechension and all meascures provided by the SIT with

che axcephilon of idemrificarion of wnderlylng structure ambiguities
and it is aizo rejected for the welationchip between Literal

. . s n ] . .
comprehenzion and identification o= unambiguous sentences. A significant
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out.

The hypothesis is not rejected for the relationships between
all measures of comprehension and identification of underlying structure
ambiguities. It is not rejected for the relationships between literal
comprehension and the total SIT, identification of surface structure
ambiguities and identification of ambiguous sentences in total, nor
is it rejected for the relationships between total comprehemsion and

both surface structure ambiguities and ambiguous sentences in total.

Null Hypothesis III

There is no significant difference between high and low readers

on their scores on the Sentence Interpretation Test.

A two-way analysis of variance was used to determine whether a
significant difference existed between high and low readers on the

variables measured by the SIT, the second dimension of this analysis

on the total

[N

I

* 3 ES -~ 3 3 £ - A
oelng a sex factor. Slgﬁlﬁlc&n; differences wezre ourn

=

SIT, on unambiguous sentences and on surface structure ambiguities.
As no significant interaction effects were found it was suggested that

these differences were independent of the second dimension. Moreover,

=

as the high and low readers were selected from within a sample ©

ability, it was suggested that these
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This hypothesig is, therefore, rejected for scores on

1=l
-

vnambiguous seniences, surface struciure ambiguities, and the total 8



il4

A significant difference does exist between high and low readers on these
variables.
The hypothesis is not rejected for scores on underlying structure

ambiguities and ambiguous sentences in total.

Null Hypothesis IV

There is no significant relationship between the scores on the

Sentence Interpretation Test and

(a) I.Q.

(b) Chronological Age

A correlation of I1.Q. with the scores on each of the variables
measured by the SIT showed that significant positive relationships
existed with all but scores on underlying structure ambiguity.

Thus , Hypothesis IV(a) is rejected for the relationshio between
1.3. and unambigucus sentences, total ambiguous seniences, surface

T The

i

eiaitionshin between I,Q,

and each of these variables is significant. Hypothesis IV(a) iz not

rejected for the relationship between I1.Q. and underlying structure

A correlation of chronolog

-

the variables measzured by the SIT showed a negative relationshi

G
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Thus, Hypothesis IV(b) is not rejected.

Null Hypothesis V

There is no significance difference between boys and girls on

their scores on the Sentence Interpretation Test.

The second dimension of the two-way analysis of variance
mentioned in connection with Hypothesis III was a sex factor included
to determine if any significant differences existed between boys and
girls on those variables meagured by the SIT. This analysis revealed
cignificant differences on the total SiT, on wnambiguous sentences, and
on surface structure ambiguities. No significant differences were
found on underlying structure ambiguities and total ambiguous sentences.
Thus this hypothesis is rejected for the difference between boys

-

and giris om scores oSa cas zotal SIT, unambiguous sentences and surface

= b=

structure ambiguities, but is not rejected for the difference on scores

on underlyi

the correlation coefficients for boys between the SIT scores and

reading comprehension scores with those for girls. This comparison

avealed that with the excepiion of scores on surface structure

ference among scores on

i<t

unembigucus sentences, sentences with surface structure ambiguity,



116

and sentences with underlying structure ambiguity.

A one-way analysis of variance was performed to determine
whether significant differences existed among these three groups of
sentences. This analysis showed a significant difference and thus a
Scheffd multiple comparison of means was conducted to determine where
this difference lay. Significant differences were found among all
three groups of sentences with scores on unambiguous sentences being
higher than scores on structurally ambiguous sentences and scores on
sentences with surface structure ambiguity being higher than scores on
sentences with underiving sivuciure amblgulty. Further evidence of the
difficulty of structurally ambiguous sentences when compared to
unambiguous sentences was presented by an analysis of variance on the
scores on those sentences that centained identical syntactic structures.

Tais amalysic zevealed cigalflcant differences between surface structure

PR 4 s
cnelyr unampliguous syniac

counterparis.

Hypotheziz VI iz, therefore, rejected, as significant
do exist among the scores om unambiguous sentences, sentences with
surface structure ambiguliy and sentences with underlying structure
ambigulty.
Summazv and Conclusion

All hypotheses were rejected wholly or in part with the
zception of Hypothesis IV(b). This hypothesis which stated that there

was no relationzhip between chronolog! and scores on the ST

[t
0
1}
1=
H

G6Q
®
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could not be rejected on the basis of the findings of this study.

Reading comprehension ability was significantly related to the

ability to identify ambiguity although the most consistent relationship

existed between inferential reading comprehension ability and the ability
to identify surface structure ambiguity.

No significant relationships
were found involving underlying structure ambiguity, possibly because the
mean scorez on thase

so low,

Significant differences were found between high

and low readers
within the sample and between boys and girls on the SIT

scores, with
girls scoring consistently higher. I.Q. appeared to be

an Important
factor in the ability to identify ambiguity.

Finally, unambiguous sentences were found to

be

easier than
structurally ambiguous sentences, and sentences with

surface structure
ambiguity were easier than sentences with underlying
ambiguity.

struccure

FINDII

JGS AND CONCLUSIONS ON INTERVIEW DATA

the main findings for
n are summarized.
1. Does a repeat attempt at amswering certain items on the SIT which
were previously amswered imcorrectly result in different

responses
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to these items?

Half of the items presented were answered correctly on the retest
and it was suggested that this resulted largely from individual
administration of the test. A larger number of correct responses to
unambiguous sentences than to ambiguous sentences provided further
evidence of the comparative ease of identifying unambiguous sentences.
Also, a large percentage of same incorrect responses on ambiguous
sentences suggested that these sentences have a preferred meaning for
most students and that the ability to identify ambiguity is not

generally acquired by grade five students.

2. Are students able to recognize atructural ambiguity?
The students interviewed did not display any consistent ability
to recognize sitructural ambigulty although it was suggested that high

readers were more advanced in this abllity than were low readers.

3. Do the explanations given by students in the test of recognition

0]

of ambiguity differ among students?
The explanatioms offered by students who scored highly on the
SIT seemed o veflect a more fully develoved abiliiv to understand rthe

ways in which syntactie structures convey information than did the
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4. What effect does written language context have on the gtudent's
understanding of certain structurally ambiguous sentences?
As the majority of the students interviewed showed some
inability to identify a structurally ambiguous sentence in light of
its context, it was suggested that, for grade iive students at least,

context alone may not disambiguate an ambiguous sentence.

5. Do students' observations on the SIT affect the claims made for the

face validity of this test?

None of the students interviewed reported any difficudty with
the vocabulary used in the SIT and with the possible exception of two
sentences in the test no observations were made that affected the
claims made for face validity.

4. What factorz may affect the administrative oprocedures for the SIT?

preferable to group admipistration of this test, and that the ecxmamples

given in the instructions need to be more carefully explained. It

iy, IMPLICATIONS FOR EDUCATION
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of reading. Some of these implications are stated below.

1. Results of this study have suggested that grade five
students do not generally exhibit the ability to understand the ways
in which syntactic structures convey infoxrmation. Thus reading
comprehension ability and particularly inferential comprehension
ability may well be improved by incorporating the teaching of language
structures inte the program for upper elementary school children. It
must be pointed out, however, that the current practice of teaching the
names of parts of speech would not seem to achieve the required results.
The students need to understand how the structuring of gentences affects
the relatiomship of one word or phrase to another. The teaching of
a linguistic metalanguage, while perhaps important for a more
advanced study of language, does not provide this understanding.

It is suggested that the students be encouraged to restructure

N

sentences in gucn a way tnat tne meaning does not change. Minimal

¥ =} + T = i g ) 2 -
cnanges may be mada L0 fne sfructurs oX cantaences s0 fhat the meaning

o achieve at their full potential,
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2. As transformational generative grammar appears to be the
best desgcription of language that iz presently availlable, this theory
may be the most effective way of teaching language structure. Phrase
markerg may be used to illustrate the two possible structurings of
structurally ambiguous sentences; teaching of the concept of deep

tructure may facilitate the students’ understanding of paraphrase and

@

teaching of some basic transformational rules may help to develop an
understanding of the way in which two different meanings can be
represented in the same orthographic form.

Of prime importance is to convey the concept that the structures
of language are flexible, viable phenomena that operate according to
certain rules and that can be manipulated to convey meaning in various

ways. Transformational generative grammar seems £o treat language in

SUCE & way.

3. This study showed that grade five students are no more able

structurally ambiguous sentences occur in all types of reading matter.
It thus becomes imporiant for the teacher to be aware of such
occurrences and to explain them to the students to avoid any

migunderstanding on their part of the meaning of the material inm which

abillty to understand conteviual raztrainzs on

meaning may be developed by using ambiguous sentences in contexé and

teaching the ways in which the context affects the interpretation
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assigned to the ambiguous sentence.

4. In light of the fact that a significant relationship exists
between reading comprehension ability and the ability to identify
ambiguity, a test of this latter ability, such as the SIT, may well be
used to measure the linguistic competence of upper elementary school
studentg as it relates to their reading comprehension of syntactic
structures. Such a test could be used for grouping students for
instruction in those aspects of language mentioned above and may be also
used for clinical assessment of reading difficulty. It is essential
to pinpoint the causes of an individual’'s difficuliy in reading &0 that
tutoring can be planned and executed with the utmost proficiency. A
measure of the individual's ability to understand the ways in which
syntactic structures convey information would aid this assessment.

5. TFinally, ir 1z precumed that the tfeacher is able to carry

out the suggestions made above. This may not necessarily be the case.

emphasziz on the importance of written language in reading comprehension.

3

Dractice with exercises similar to those mentioned above and discussior

of the value of such exercises could form an integral part of such

he distribution of summaries

of research studies to schools in the local systems and by the conducting

- -
= b

of im-gervice programs by the ressarcher in the area frcm which he drew
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his sample for study.

V. SUGGESTIONS FOR FURTHER RESEARCH

The findings and conclusions from this study produced the
follewing suggestions for further research:

The sample tested in this study was composed of sixty average
readers at the grade five level, and it was found that these students
were not generally able to identify ambiguity with any censistency.
It would thus seem desirable to test students at higher grade levels
to determine whether grade level is related to the ability to
identify ambiguity. A further consideration is to determine whether
this ability is developmental and thus a longitudinal study of certain
nts would be valuable. Moreover, as certain differences were
found between high and low readers despite the fact that only averages

readers were tected,

[5)

more heterogeneous

H

mportance of understanding syntactlc structures in reading comprehension.
Cnly studenis who were native speakers of English were included

in the szample. Do those studenis for whom English is a second

Tals abllity warrants further study with a larger number of students

ambigulty could be made to determine the
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The findings of this study with regard to students' identification
of structurally ambiguous sentences in context are extremely limited but
suggest the need for a more detailed study. 1In connection with this a
search could be made to determine the incidence and types of ambiguity
in basal readers and childrens' reading material and the students'
ability to identify or recognize these instances of ambiguity,

The implication that a program of instruction be implemented
to facilitate the student's understanding of syntactic structures in
written language suggests that research is needed to investigate the
efficacy of such a program in achieving this understanding.

Finally, the differences between sentences with surface structure
ambiguity and those with underlying structure ambiguity need to be
determined in light of the fact that students display different levels

of ability in identifying the meanlngs of these types of sentences.

a higher reading comprehension abilicy?

VI. CONCLUDING STATEMENT

This study has found that the ability to identify ambiguity is
significantly related to reading comprchension ability and that thisg

tionghip is most congistent for identification of surface structure
ambiguity and inferential reading compzrehension abilitcy. High readers

and girls were better able to identify ambiguity than were low

e
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readers and boys but generally it was found that this ability is not
well developed among students at the grade five level.

Further research needs to be conducted to determine the
relationship between these variables for students at different grade
levels and of different reading ability, but in view of the findings
of this study it seems that the structurally ambiguous sentence may
well be used as a vehicle to measure the student's linguistic competence
as it relates to his reading comprehensicn of ayntactic structures.

Also, provision should be made for instruction in these structures so

patterns and thus be better able to comprehend written language.
Such instruction and the suggested means of measuring the

effect of this instruction may be incorporated into a systematic

program for the teaching of reading comprehension skills based upon

current knowledge of the language ©f print.
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APPENDIX A

SENTENCE INTERPRETATION TEST




SENTENCE INTERPRETATION TEST

Name Date of Birth
School Grade
Instructions:

Normally, the sentences that you read have only one meaning,
but sometimes can have more than one meaning. This test is designed to
see how well you can understand the meaning of meanings of a sentence.
in each quesiion a lead sentence is typed in capital letters and
underlined. Below this sentence are three more sentences labelled a),
b), and ¢). These sentences may give one or more meanings of the lead
sentence. Take each one in turn, compare it to the lead sentence, and

does cive a meanine of the lead sentence or does not

I=3 aat

4
T

A A~ A ot 21 -
dacide whethez

give a meaning. For each one that does, put a tick under the columm
marked CIVES A MZANING, and for each ome thai doesn't, put a tick under

the column marked DOES NOT GIVE A MEANING. Look at these examples:

GIVES DOES NOT
A MEANING GIVE A MEANING

Ex. 1: HE KNEW THAT BURNING PAPER COULD
B DANGEROUS,
a) He knew that could be
dangexrous €O 7
b) He kmnew that was
burning could be dangerous. v
¢) He knew that it could be
dangerouz to burn paner. .7
Exx. 2: THE ANGRY CAT WAS CHASING THE DOG.

2) The angry dog was being chased



by the cat.

b) The dog was chasing the angry
cat.

c) It was the angry cat that was
chasing the dog.

Ex. 3: SAM PAINTED THE PICTURE IN THE
KITCHEN,

a) The picture that Sam painted
was in the kitchen.

133

b) What Sam painted was the picture

of the kitchen.

c) It was in the kitchem that Sam

painted the picture.

The lead sentence in Ex. 3 could have

GIVES DOES NOT

A MEANING GIVE A MEANING
—_—
- VA
~
two meanings - either that

the picture was in the kitchen, or that Sam did the painting in the

kitchen. It does not mean that Sam painted the picture of the kitchen.

Thus you should have put a tick by a) and c) under GIVES A MEANING, and

a tick by b) under DOES NOT GIVE A MEAWING.

Remember that in the test sometimes only one, sometimes two, and

sometimes all three sentences will give a

You will have as much time as you need to

1 THE HUNTER WAS TOO FAR AWAY TO SEE.

2) The hunter was too far away ©o be
seen

b) The hunter was too far away Ircm
mamathine £0 ons ib
comething £o gee if,

c¢) The hunter who was seen was Loo
far away

GIVES
A MEANING

the lead sentence.




THE CHOICE OF THE STUDENTS SURPRISED
THE PARENTS.

a) What surprised the parents was the
students who were chosen.

b) It was the choice made by the
parents that surprised the
students.

¢) The choice made by the students
surprised the parents.

HE WANTED TO FIND THE FRONT DOOR KEY.

a) It was the fromnt door key that he
wanted to find,

b) He wanted to f£ind the front door
for the key.

¢) He wanted to find the key for the
front door.

ONLY THOSE LADIES WHO LIKED GROWING
FLOWERS CAME.

2) Only those ladies who were like

growing flowers came,

b) Only those ladies came who liked
flowers that are growing.

¢) It was only those ladies who 1liked

to grow flowerxs thalt came.

THE TIGER'S ROAR WAS HEARD DURING THE
NIGHT.

a) It was heard that the tiger had
roared during the night

b) During the roar ¢
tiger was he

¢) The rvoar of

duxring the n

VOUNG BILLY AND DAD LIKE TO GO FISHING.

a) Wnat young Biily iikes is for Dad
to go f£ishing.

b) Dad likes voung Billy to go fishing.

¢) It is vyoung Billy and Dad who like
to go fishing.

GIVES
MEANING

134

DOES NOT
GIVE A MEANING
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DOES NOT
GIVE A MEANING

GIVES
A MEANING

ONLY THOSE BOYS WHO WANTED WRITING

PAPER STAYED.

a) Only those boys who wanted to wrxite
a paper stavyed.

b) It was only those boys who wanted
paper for writing that stayed.

¢) Only those boys stayed who wanted
paper that was forxr writing.

SCME STORES SELL NEW TOVS ANMD MEW

BOOKS.

a) New toys and new books are sold
by some stores.

b) Some stores sell new books and new
tovys.

¢) It is new toys and new books that
some stores sell.

A SMALL BOAT ENGINE WAS SOLD TO THE

CAPTAIN.

a) To the captain was sold an engine
for a small boat.

b) A small engine for a boat was sold
to the captain.
. small boat and an engine were sold

to the captain.

{
)

Pl
-’
T>

a) It was dog biscuits that he threw

her rather than candies.
b) He threw candies to her wather than

dog biscuits.
¢) He threw biscuilts rather
to her dog.

THE VISITING NURSE ASKED HOW THE
MAN WAS .

2) The nurse who waz vigiting asked
how old the man was.

b) The visiting nurse was asked how the
old man was.

c) The visiting nurse asked how the man
who was 0l1d was.



12,

13.

14,

136

DOES NOT
GIVE A MEANING

GIVES
A MEANING

IT FELL TO THE GROUND WITH A CRASH.

a) 1t was with a crash that it fell
to the ground.

b) It crashed and then it fell to the
ground .

c¢) It fell with a crash to the ground.

HE TCLD HER BABY STORIES IN THE

EVENING.

a) Baby stories were what he told
her in the evening.

b) She told him baby stories in
the evening.

¢c) In the evening he told stories to
her baby.

THE BOX WAS TOO HIGH UP TO REACH.

a) Someone was too high up to reach
the box.

b) The box was too high up to be
reached.

¢) The box that was reached was tco
high up,

MCM TIXHS SEA FCCD BETTER THAN MIAT,

a) Meat is what Mom likes better
than sea food.

b) It is meat that Mom likes better
than she likes sea food.

¢) VYom likes sea focd better than
she

THr YOUNG SCIENCE STUDENT IS THn ONE

T0 ASK

a) The young science student is the
one who should do the asking

€ sking.
b) The voung science student was the
one who asked.

) The one who ghould be asghked iz the
young scilence student,



17.

18.

i9.

20.

SHE

SPOKE TO THE BOY WITH A SMIILE.

a)
b)

c)

THE

She smiled and then she spoke to
the boy.

The boy with a smile was the one
to whom she spoke.

She was smiling when she spoke
to the boy.

NEW TEACHER AND TCM WANTED TO

START SKATING.

a)

b)

c)

it was skating that the new teacher
and Tom wanted to start.

The new teacher and Tom were

going to skate and they wanted to
start.

The new teacher wanted Tom to

start the skating.

MOST PEOPLE WEAR CLEAN SOCKS AND SHOES.

a) Most pecple wear shoes and clean
socks.

b) Most people wear socks and clean
shoes.

¢) 1t is clean socks and clean shoes
rhat most people wear,

HER BEST FRIEND HAD LEFT EARLY TONIGHT,

2) Tonight her friend had best leave
early.

b) FEarly tonight was when hexr best
friend had left.

c¢) Tonight her best friend had 1le=ft
early.

SHE WANTED A CANDY BAR MORE THAN A

POP

EY) he wanted a bar of candy more Zhan
she wanted a pop

b) It was a candy bar thait she wantad
more than a pop.

e) What she wanted more than a pop was

a candy bar.

GIVES
MEANING
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THE DCG FOUND TOM MORE QUICKLY THAN
BOBBY.

a) It was Bobby who was found by the
dog more quickly than Tom.

b) The dog found Tom more quickly
than the dog found Bobby.

¢) The dog found Tom more aquickly than
Bobby found Tom.

A NEW WRIST WATCH WAS GIVEN TO THE
WINNER.

a) The winner was given a new wrist
watch,

b) A wrist watch that was new was
given to the winner.

¢c) What was given to the winner was
a new wrist watch.

MOST ANIMATS THAT SWIM ILIKE CATCHING FISH,

a) Fish like catching most animals
that swim.
b)Y Mogt animals that gswim like to catch

~Y - U A AGgE BTN J T A A o e
<) LT L8 Ml animals gl pgwim onac
catch 1like fish.

ITTLE JACK AND GRANDFATHER DECIDED
TO GO CAMPING.

a) It was decided by little Jack and
Grandfather than they go camping.

b) To go camping was what little Jack
and CGrandfather decided.

¢) Grandfather and little Jack
decided to go camping.

HE WENT TO FETCH THE RED CRAYON BOX,

2) He went to fetch the box for red
CTAVORNS .

b) It was the red box for crayons chat
he went to fetch.

c) He went to fetch the red crayons
for the box.
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THE DANCING TEENAGERS KNEW HOW GOGCD

MUSIC SOUNDED.

a) The dancing teenagers knew how
to sound good at music.

b) The dancing teenagers knew how
good the sound of music was.

c) The teenagers who were dancing
knew how music which is good
sounded .,

THE PRINCIPAL ASKED THE TEACHERS TO

STOP SMOKING.

a) The princinal asked the teachers
to stop others from smoking.

b) Other people were smoking and the
teachers asked the principal to
stop them.

c¢) The teachers were smoking and the

principal asked them to stop.

THE CAT DRINKS MILK FASTER THAN THE
BABY.

a) It is the cat that drinks milk
fagster than the baby.

4

b) The cat drinks milk faster than
the baby drinks milk.

¢c) Milk is drunk faster by the cat

than by the baby.

THE WHITE RACE HORSE WAS THE FIRST TO
FINISH,

a) The
that
b) The
that
¢y It wa
wag £i
MOST PROPLE WHC SHOP LIXE PLEASING
SALESMEN,

6Q
i)
A
(0]
-t

a) Salesmen who are pleasgin
by most people who shop.
b) Most pecple who shop like to please
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salesmen.
Salesmen like pleasing most
people who shop.

MY OLD UNCLE HAD WORKED HARD TODAY.

a)
b)

c)

It was my old uncle who had
worked hard today.

Teday was when my old uncle had
worked haxrd.

Today my old uncle had worked
hard.

LITTLE CATS AND DOGS LIKE TO GO

EXPLORING,

a)

Cats and little dogs like to go
exploring.

b) Little cats and little dogs like
to go exploring.

c) It is dogs and little cats that
like to go exploring.

THE DISCOVERY OF THE ISLAND PLEASED

THE

KING.

aj
b)

c)

That the island was discovered
pleased the king.

The king was pleased by the
discovery of the island.

What pleased the king was the
discovery of the island.

JOHN'S BALL BROKE THE WINDOW IN THE

DCCR.

a)

The window in the door was broken
by John's ball.

b) John's ball was broken by the window
in the dcoz.

c) The door by the window was hroken
by John's ball.

DAD TCOK THE BROTHERS TO WATCH BOXING.

a) The brothers toock Dad to watch
boxing.

b) Boxing was what Dad took the
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brothers to watch.
¢) The brothers were taken by Dad
to watch boxing.

MICHAEL'S BROTHER WATCHED THE GAME ON
THE PATIO.

a) The game on the patio was watched by
Michael's brother.

b) While on the patio Michael watched
his brother's game.

¢) While on the patio Michael's brother
watched the game.

MOM GAVE THE BOY MONEY FROM HER PURSE.

a) The boy gave Mom money from hex
purse.

b) It was the boy who gave Mom money
from her purse.

¢) Mom gave money to the boy from her
purse.

BOYS LIXE ICE CRTAM BETTER THAN GTRIS,

a) 1t is ice cream that boys like
better than they like girls.

b) Boys like ice cream beiter than
girls like boys.

¢) Boys like ice cream better than
girls like ice cream.

THE TEAM'S SELECTION WAS ANNOUNCED IN
MORNING.

H
&

a) The morning's selection was
announced by the team.

b) That the team was selected was
announced in the morning.

c) The selection made by the team was
announced in the morning.
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ITEM ANALYSIS OF THE SENTENCE INTERPRETATION TEST

Test Sentence Item Biserrial
Item No. Type Difficulty Index Correlation
1 6 .250 .299
2 6 400 .334
3 3 .833 .398
& 2 .317 .541
5 4 317 -.240
6 3 .900 184
7 4 .567 .645
8 7 .667 .632
9 5 .433 .856
10 1 .633 -.122
11 3 .083 .065
12 7 467 . 749
13 5 .317 .525
14 8 .867 -.208
15 4 .833 ~-.034
16 2 L1117 .227
i7 5 .133 .129
i8 2 .333 .679
19 5 .150 .608
20 5 .633 .090
21 3 433 .553
22 ) .i83 554
23 7 .567 .75
24 8 433 .062
25 4 .550 741
26 i .217 .622
27 i 567 L5132
28 6 .033 -.107
29 38 . 800 . 485
3 P .550 .942
31 6 .083 .176
32 7 .533 .851
33 i 117 .618
3¢ 8 .33 . 748
35 3 .533 .367
36 S 750 621
37 1 . 400 .510
38 7 .9GO L1568
39 2 .383 .218
%0 2 .233 .226
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TEST OF RECOGNITION OF AMBIGUITY

The pretty school secretary was the cne to ask.

The leader's choice surprised the boys in the team.
The polar bear cub wanted to play.

The hard rocks hurt our aching feet.

Dad gave her baby clothes rather than money.

The starving men had forgotten how gocd mzat tastes.
The new mayor and Tom declded to gtop racing.

The girl's wish came true on her birthday.

Only those people who liked racing cars stayed.
Peter's mother looked at the girl with the telescope.
d Mom 1ike to watch wrestling.

She must like Tom more than Aan.

The girl was hoplng to leave early.

That dirty shirt and sweater seem to need washing.
The broken water pump waz difficule to £ix,

_-— " - " - -

The loss o0Z
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SIT ITEM NUMBER FOR INDIVIDUAL RETESTING

Student SIT Item Numbers

A 1, 5, 10, 17, 24, 28

B 4, 11, 13, 15, 22, 26
c 2, 9, 14, 20, 23, 39

D 2, 3, 9, 20, 36, 39

E 6, 15, 26, 33, 39, 40
F 1, 7, 9, 27, 36, 40

G 4, 10, 14, 15, 26, 39

H 9, 12, 15, 18, 37, 39
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Passage 1

"After school the teachers had to meet with the principal to
talk about the timetable for next vear. As the meeting went on, the air
in the room became very stale because some of the teachers were smoking.

Finally the principal asked the teachers to stop smoking and opened the

windows. Soen the room was full of fresh air again and the meeting

continued."

Which of the following sentences give a meaning of the underlined
words in the paragraph?
a) The principal agsked the teachers to stop others from smoking.

b) Other people were smoking and the teachers asked the principal to

¢) The teachera were smoking and the principal asked them to stop.

“"Last year the teachers in some high schools dllcwed the

reachers to stop smoking. Waen the teachers in one
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students from smoking, the teacners in the other schools decided that
they would do the same, and mew smoking is not allcwed im any nigh

achools."



a)
b)
stop them.

c)

Passage 3
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The principal asked the teachers to stop others from smoking.

Other people were smoking and the teachers asked the principal to

The teachers were smoking and the principal asked them to stop.

"If you want a cat or a dog that will stay close to home and not

go wandering about the streets, it 13 better to buy omne that is as large

asg possible., Big cats and big

little cats and

dogs seem

iike

dogs

to 1like to stay cloge to their

to go exploring.”

Which of the following

words in the paragraph?

a)
b)
c) It is dogs and little cats
Pagsage &
"Wnen Bobby wenit £o 1i

of them.

the following

words in the j

sentences

like

hat

3

the farm, he had to lock after

give a meaning of the underlined

Cats and 1little dogs like to go exploring.

Little catg and little dogs like to go exploring.

to go exploring.

his

hiz uncle gave him
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a) Cats and little dogs like to go exploring.
b) Little cats and little dogs like to go exploring.

c) It is dogs and little cats that like to go exploring.



