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CHAPTER 1

INTRODUCTION

Cne of the most important functions of formal education is to develop
in children the aﬁility to understand what they reéd. Their degree of
understanding has to be assessed in some way, and teachers have commonly
eméloye& such practices as asking children té reproduce in speech or writing
the substance of what they have read, or to provide spoken or written
responses to specific gquestions put to them about a particular passage.
Since thé 1920's, another commonly accepted method of assessing children's
comprehension has been the multiple-choice fo;m of reading comprehension
test, in which children are required to demonstrate their understanding of
passages presented to them by answering multiple-choice guestions based on
these passages. This form of reading comprehension test is in wide use at
primary and secondary levels of schooling and also in testing programmes
for admission to tertiary educational institutions.

The nature of the skillg involved in reading comprehension has
attracted the attention of reading specialists.and educational researchers
since early this century and egpecially since E.L. Thorndike's studies of
mistakes in paragraph reading (19%i7). In recent years there has been an

upsurge of interesgt in this guestion. Davis, a major investigator in the

field of experimental studies of reading comprehension skills, followed

up his earlier studies (Davis, 1944} with' an intensive large-scale study

of a number of aspects of reaéiﬁg comprehension which he hypothesized as
representing separate skills (Davis, 1968). His conclusion that there were
five exﬁerimentally distinguishable skills in reading comprehenslon was

contested by R.L. Thorndike (1971}. It was subsequently shown, however,

(Spearritt, 1972) that four of the skills were distinguishable, but that never-

theless the reading comprehension skills were so highly intercorrelated

that they could be measuring one basic abillity such as "reasoning in



reading", as maintained by R.L. Thorndike. In addition to the interest
generated in reading comprehension skills by research of this kind which has
been based on the multiple-choice form of reading comprehension test, the
development of new approaches to the testing of reading comprehension such
as the cloze test (Taylor, 1953) and the chunked test (Carver, 1970}
sparked off speculation about the different types of skills likely to be
tapped by the different types of reading comprehension test (Carroll, 1972}.
Thig guestioning of the skills being measured by reading comprehension
tests 1ls a natural outcome of the marked increase in knowledge over the last
twenty years about the linguistic development of c¢hildren. In order to
comprehend written utterances or verbal discourse, children need to have
attained some competence in each of the £hree major subsystems of language -
the lexical or semantic subsystem, the grammatical or syntactical subsystem,
and the phonological - orthogiaphic subsystem. Comprehension is likely to
be impaired by lack of competence in any of these subsystens., The
recognition that the act of comprehending printed verbal material calls on
a child's knowledge of the phonological and orthographic symbols of the
language concerned, its grammatical and syntactical relationships, the
meaning of words and phrases and the components of words such és prefixes
and suffixes has given rise to the notion that reading comprehension skills
should be measured in finer detail than they are at the present time.
Th%s idea has been strongly pressed by Carroll (1969, 1972), who
claims that reading comprehension tests measure inference-drawing abilities
- rather than "simple comprehension® 6r "sure" comprehension of language.
He suggests that separate measuies of "comprehension” and “inference" are
required in reading tests, and calls for research to determine whether it is
possible to develop tests of comprehension which do not call upon "processes
of inference, deduction and problem-solving" (Carrcll, 1972). Tests of
reading comprehension should at least reflect two distinct phases of ;he

reading process, viz. "the comprehension of the literal sense of what isg
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read and the inferring of deeper meanings that are not explicitly stated”

(Carroll, 1969). He claims that "when we use a reading comprehension test,
we ought to know exactly what it is supposed to be measuring” {Carxoll,
1969). This claim seems clearly justifiable, regardless of whether we are
seeking a test which will provide a general index of reading comprehension
or tests which will yield diagnostic information about different aspects
of reading comprehehsion.

The present study was undertaken to identify by empirical means
the linguistic skills and other mental skills involved in reading
comprehension. A particular aim of the study was to determine whethex
it is practicable to assess comprehension without at the same time
assessing a child's inferential abilities. Data obtained in the courge of
answering these guestions would provide information about the pattern of
gkills measured by the various kinds of ieadiﬁg comprehension test. It
was expected that the study would provide a basis for the development
by test construction agencies oflmore precigely formulated instruments
for measuring reading comprehension, and thus for impréved diagnosis and
treatment of comprehension deficiencies among school children as well as
more complete profiles of children's skills in readiné comprehension. To
take account of the findings of scciolinguists such as Bernstein (1961,
1962}, the study was designed so that comparative data would he availlable
on the relative levels of linguistic competence of children of different

soclo~economic class levels.



CHAPTER II

THE NATURE OF READING COMPREHENSION

A person is said to comprehend a spoken or written communication
when he grasps its meaning or understands the message or information
being conveyed. 1Twc types of comprehension are commonly distinguished,
according to the fofm in which the communication is presented, If it
consists of spoken material, the process of understanding such material
is often described, in abbreviated form, as "listening comprehension™.
The analogous label of "reading comprehension" is applied to the
comprehension of meaningful verbal material presented in written or
printed form.

There is abundant evidence from everyday experience that children
differ in the amount of meaning theﬁ can extract from a given passage,
or in other words, they differ in reading comprehension. The extent of
this difference can be readily gauged from the responses of two children
to part of a passage used in this investigation, in which they were
required to insert the words which had been deliberately omitted from
the passage. The inserted wﬁrda are underlined.

First Chilg

A long time ago the little fish of the sea were at school
down under the sea safe from dangerous animals. One
pupil, Jimmie Cod, was not studying. Hé was looking at
something dangling in front of him. He could not take
his eyes off this ghiny object. When the teacher for history
asked him what he thought of the whale that swallowed Jonah,

he replied, "Eg_looks good enough to eat.”
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Second Child

A lggg;time ago the little fish of the sea were .... school
down under the waves safe from dangerous animals. the
pupil, Jimmie Cod, was very studying. He was looking EE
something dangling in front of him. He could not see
his eyes off this funy object. When the teacher ggg_history
asked him what colour thought of the whale Egg_swallowad Jonah,
he replied, "He looks good enough to eat.”
The first child has grasped the full sense of the passage,
his two errors in identifying the original missing words being of
minor significance and synﬁactically acceptable. The responses of
the second child reveal only a limited understanding of the meaning of
the péssage.‘ Some sentences and parts of sentences have been correctly
interpreted, but the words inserted in other sentences ‘indicate a
deficiency in both semantic and syntactic uaderstanding.
To define comprehension as grasp of meaning or as undexstanding
of the message being communicated, however, is to provide less than a
compléte description of‘it. Such a definition reveals nothing of the
processes involved in,comprehension, nor of possiblé gradations in the
depth of understanding of different xeaders. The compléxity of the
reading task, in fact, makes it difficult fo arrive at an adequate
definition of reading comprehension, as has been reéOgnized for many

years; in 1908 Huey argued that

“to completely analyze what we do when we read would almost
be the acme of a psychologist's achievements, for it would
be to describe very many of the most intricate workings of

the human mind....... irsanrereee b
while E.L. Thorndike in 1917 described reading as

"y very elaborate procedure, involving a weighing of each of
many elements in a sentence, their organization in the
proper relations one to another, the gelection of certain
of their connotations and the rejection of others, and the
cooperation of many forces to determine final response.”



Although a completely acceptable explanation of reading comprehension
has vet to emerge, there is now a considerable degree of agreement about the
major processes involved in comprehending written or printed material.

These processes are listed below, merging the classifications proposed by
Anderson (1972) and Clymer (1968), and proceeding from the lowest to higher
levels of complexity:

1. Orthographic encoding, involwving the perceptual recogniition

of printed symbols as letters, groups of letters, words
or groups of words ‘

2. Phonological encoding, involving the conversion of words
or strings of words into implicit or explicit speech

3. Semantic encoding, in which the reader gets meaning from the
words he sees on the printed page, that is, he grasps
the author's meaning

4. Testing and recombining of meanings in which the author's
message is combined with the understanding and back-
ground of the reader

5. Application and extension, in which the author's ideas and
values are applied to decisions and actions and
extended to new settings.

The first two processes are often subsumed under the label of
"decoding”; the last two represent higher levels of comprehengion which are
not always explicitly delineated, but which include’ the anticipation of
meanings by the reader in his "psycholinguistic gquessing game™
{(Goodman, 19270) as he anticipates "what he will find as he reads
further" or thinks "away and beyond what he bas comprehended of the author's
meaning..." (Goodman, 1966). In the present study, reading comprehension
is regarded as involving at least the third level of processing indicated
.above, that is, comprehension is more than successful decoding and entails
actual extraction of the author's meaning.

What Skills Are Involived In Reading Comprehension?

Much attention has been given to this question over the course of

the present century, and an impressively large array of "gkills" has been
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gropose&. Many of the lists of skills which have been put forward, however,
have been of limited value because of their heterogeneity; skills related to
the processes used in reading have not been sufficiently distinguished from
skills exhibited in the products of reading {e.g. reading tc note details ox
reading for inference), and neither class of skill has been sufficiently
distinguished from the procedures employed in the teéching of reading
{Robinson, 1966). A rather clearer picture of the skills iﬁvolvea in reading
comprehension ¢an be expected if it is recognized from the outset that the
skills fall into logically different categories which would appeay to represent
different levels in fhe process of comprehension. These categories are

described here as perceptusl skills, language skills and selective reading

skills. Relevant research and theory concerning reading comprehension
skills is summarized under the appropriate heading.

Perceptual Skills

Certain types of skills can be regarded as béing,basic‘to the reading

‘process. At the perceptual level, a child must cbviously have acqguired

skills of visual discrimination in order to be able to read. It is
necessary for him to recognize and distinguish letters and groups of letters
or words, to distinguish one line of print from another, and to focus

his eyeé successively on segquential words or groups of words. Rs the printed
words or groups of words are usually convertea to their spoken form, either
implicitly or explicitly in the process of comprehension, the child should
aiso havg acquired the necessary auditory discrimination skills to recognize
and distinguish different phonemes and groups of phonemes, as well as
differences in stress and intonation. These visual and auditofy perceptual
skills are pre-requisites to the comprehension of printed digcourse

for children of normal vision or hearing. It is by no means certain,
however, that all of the children who pussess these skills and apply them

in reading printed discourse will in fact comprehend what they are "reading".



The influence of percaptual skills on reading comprehension is likely
to be important among beginning readers, but to beéome prograessively less
relevant among children without sight or hearing impairments as they proceed
through the primary school., As the present study is concerned with the reading
comprehension skills of children at the upper pfimary school level, and as
most if not all of these children could be assumed to possess thg necessary
levels of perceptual discrimination, no further analysis of these perceptual
skills is undertaken here.

Language Skills

In addition to being able to discriminate scunds and letters and word
symbols at the perceptual level, a child needs to acquire language processing
skills to extract meaning from those symbols. Such skills can be usefully
considered within the three major sub-~systems of language commonly emploved by

linguisté - the phonological-orthographic subsystem, the grammatical subsystem

and the lexical subsystem (e.g. Ives, 1970; Wilkinson et al, 1974).

From the viewpoint of reading comprehension, the stimulus material
consists of the letters, words and other graphic symbols (e.g. punctuation
marks and paragraphing conventions) on the printed page. The child has to
acquire the skill of associating these graphemes with their corresponding
phonemes, i.e. the types of scunds such as vowels, consonants, pauses and
pitch which are used in producing utterances (iveg, 1970).

Evidence supporting the occurrence of this initial phonclogical encoding of
printed verbal stimuli is available in experinments on.shoxtmterm memory
(Conrad & Hull, 1964; Baddeley, 1964; Murray, 1967). Examples of these
phonological-oxrthographic skills would include the recognition that the
printed symbol "s" has different sounds and functions, that the printed
symbols "bat" and "pat" correspond to a voiced and voiceless production of
the initial consonant, and that certain sequences of letters such as bp are

" not allowable sequences in English words.
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i Research findings indicate that children have largely attained

. coﬁpetence in the phonological system of theix native language by about the

C T age of & years (Brvin & Miller, 1963), but further phonologicai development

may still occur (Carroll, 197;0)‘ There is little precise information

available about the degree of mastery of grapheme-phoneme c¢orrespondences

exhibited by children at different primary school age levels, but the evidence

reviewed by Carrcll (197lc)suggests that even at the sixth grade level in the

primary school, there would be some children with some deficiencies in these

phonological-orthographic skills.

- Regularities of pattern in two-word and longer sentences uttered by

voung children indicate that they begin to learn and to apply the implicit

e rules of their language in their own speech at an early age (Slobin, 1971).

Linguists are often impressed with the rapidity with which children acquire

EWJ and develop their knowledge of the grammatical subsystem of language;

Chomsky and Miller (1963) remark on "how an untutored c¢hild can so quickly
attain full mastery of a language.” Although he may well be unable to

e .

formulate the explicit grammatical rules governing his production of language,

the child quickly ebsorbs the rules or practices of his native language which

relate to such matters as the ways in which particular types of words may be

used, the order in which words appear in utterances or in sentences, and the

e like.

As the child must develop an implicit understanding of these

— grammatical rules in order to produce acceptable language, his ability to

apprehend grammatical relations can be expected to be highly relevant alsgc

- to his comprehension of language, whether in printed or spoken form.

o Certainly, a person who is not familiar with the ways in which different

classes of words are G;ed and sentences are'put together in a language will

have gréat difficulty in understanding it, even if he knows the meaning of

"""" individual words. The relevant body of rules in the grammatical sub-system

s of his language which the child comes to know explicitly or implicitly

o embraces two broad classes — the rules of syntax, relating to the ordering
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of words in sentences and paragraphs, and the rules of accidence,

relating to the grammatical functions of words and morphemes e.g. the
changes required to convert a word from_singulai to plural, from present

to past tense, from noun to adjective, and so on (Wilkinson et al, 1974).
It would seem that a good grasp of these lang#age processing.rﬁles would
facilitate comprehension of printed discourse, and Carroll's (1971lb) review
of relevant research shows that this proposition would be supported by many
studies of the effect of the syntactic structure and "grammaticalness"

of material on the comprehensibility and immediate recall of passages.
'There has been little investigation, however, of the extent to which
performance on reading comprehension tests is dependent on grammatical and
syntactical knowledge. . in one relevant study (Stoodt, 1972), it was found
that reading comprehension correlated significantly (r = .42 for 95 fourth
grade students, with intelligence test scores partialled out) with
compxéhension of grammatical conjunctions. But furthér analysis of the
relationship between reading comprehension and ability to apprehend
grammatical relations is clearly warranted.

The third sub-system of language is the lexical sub-system, which
has o do with the child's knowledge of the words and idioms of the language
and their meaning. Reading ;;%prehension will clearly be related to the
¢hild's recognition vocabulary, that is, to the number of words which the
child can recognize and whose meaning he knows. Numerous studies iﬁvolving
both vocabu;ary and reading comprehension tests (e.g. French, 1951;

Davis, 1968; Clarxk, 1972) have demonstrated that the two types of test
are highly correlated. Deficiencies in vocébulary knowledge are likely
to depress the performance of children on reading comprehension tests.

Although language skills have been discussed here within the
phonological-orthographic, grammatical and lexical subsystems, it should
be stressed that the act of comprehending printed language will draw
simultaneously cﬁ all tﬁree subsystems, which are overlapping and

interdependent components of the total language system., {Ives, 1570).
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Selective Reading Skills

The third category of skills assumed to be involved in reading
comprehension has been incorporated here under the title of "selective
reading skills". Pkobably ﬁost of the research which has bheen undertaken
into reading comprehension skills falls within this category. Numerous
1lists of such skills, involving approximately twoe hundred skills in some
cases, have been developed by educators and researchers in the field of
rhe language arts, largely on the basis of logical analysis of the reading
task (e.g. Gray, 1919; Gates, 1935; Burkart, 1945; Gray, 1960; Spache,
1962; Robinson, 1966 and Barxett, 1968). In his 1919 listing, Gray set
out eight skills of comprehension, which were (i)} to read for the purpose
of giving a coheren£ reproduction, {ii)} to determine the central thought
or the most important idea of a selection, (iii) to select & series of
closely related points and their supporting detéils, {iv) to secure
information which will aid in the solution of a problem or in answering
questions, (v) to gidin a clear compzrehension of the essential conditions
of a problem, {vi} to discover new problems in regard to a topic, (vii)
to determine the lines of argument which support the point of view of
the author, and (viii) to determine the validity of statements. In 1927,
Gataes developed his Silent Reading Tests {(Gates, 19273 to test the skills
of (i) reading to appreciate general significance, (ii) reading to
understand precise directions, (iii) reading to note details and (iv)
reading to predict the outcome of given events. Periodic reviews and
restatements of these skills were made over the ensuing fifty years (e.g.
Davis, 1944, 1968; Derrick, 1953; Robinson, 1966). By the mid-1960's,
Gray and Robinson in their analysis of the reading process were taking
reading comprehension to include understanding of the literal mean;ng
of a writer, understanding of the writer's implied meaning, the assessment
of the writer's purpose, frame of reference, assumptions and generaliza-

tions, the evaluation of the writer's ideas by the reader, and the
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integration of the writer's ideas and information with those of the

reader (Davis, 1972; Gray, 1960; Robinson, 1966). 1In similar vein,

Barrett (Clymer, 1968) developed a detailed taxonomy of the cognitive and

affective dimensions of reading comprehension:

1.0 Literal Comprehension

This focuses on ideas and information which are explicitiy

stated in the selection.

1.1 Recognition, requiring location or identification of ideas
or information explicitly stated, and incorporating tasks
requiring recognition of details, of main ideas, of
sequences, of comparisong, of cause and effect relationships
and of character traits,

1.2 Recall of ideas and information explicitly state inciuding
tasks requiring recall of details, of main ideas, of
sequences, of comparisons, of cause and effect relationships,

and of character traits.

Reorganization, regquiring the student to analyze, synthesize,
and/or organize ideas or information explicitly stated in the
selection.

Inferential Comprehension

This focuses on inference and conjecture by the student which
is based on, but goes beyond, the ideas and information
explicitly stated in the selection. The student is required to
make inferences about supporting details, main ideas, sequences,
comparisons, cause and effact relationships, and character
traits and also to predict outcomes and interpret figurative

language.
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4.0 Evaluation
Evaluation of ideas presented in the selection in relation to
external criteria or to internal criteria provided by the
reader's experiences, knowledge or values. With respect to
the ideas put forward in the selection, the student is required
to make Jjudgments of reality or Eantasy, fact or opinion,
adequacy and validity, appropriateness, woréh, desirability
and acceptability.
5.0 Appreciation
This relates to the psycholeogical and aesthetic impact of the
selection on the reader, and involves the student's emotional
response to the content of the selection, his identification
with characters or incidents, his reactions to the authors use
of language, and to the author's imagery.
There is no doubt that the reading comprehension "skills" involved
in these classifications can be fairly convincingly distinguished on a
logical basis. Recognizing or recalling the details of a passage may well
be a different task from recognizing or recalling the main ideas, and from
making inferences about cause and effect relationships or predicting what
is most likely to happen next. However, there is an underlying assumption
involved in wost of these classifications of reading comprehension “skills",
viz. that because the tasks differ, the. "skills" differs. This is a
guestionable assumption, as tasks and skills are not necessarily isomorphic.
In the measurement of perceptual speed, for instance, the speed with which
children can determine whether two stimuli are identical or different may
be assessed with pairs of multi-digit numbers, or pairs of words, or pairs
of pictures, but although the tasks differ, the attribute being neasured
may be the same from task to task. Similarly, the recall of sequences of
letters presented one letter at a time may be assessed by means of

auditorially or visually presented tasks, but both tasks may be measuring
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the one skill of recalling a sequence of letters from memory rather ?han
twoe separate skills. A close examination of the types of "skill"
postulated in these lists of reading comprehension skills shows that the
reader is in fact being askedlto read a selection or passage for different
burposes, the purpose being indicated to himn either by preliminary
instructions or practice exercises, or by the form of guestion he iz asked

to answer aboat‘the passage after he has completed reading it. Thus, he
may be required to read for detail, for iiteral meaning, for the
implications of main ideas, for the purgosé of predicting outcomes, for
the purpose of judging the validity of the author's arguﬁents, or for the
purpose of reacting to the author's use of language and imagery. In other
words, thege different tasks reguire selective reading of a passage for
different pPurpeses, and hence have been described in the present study
under the category of selective reading skills. Whether they do in fact
represent different skills is a matter for empirical verification, and the
relevant research evidence will now be briefly reviewed.

E.L. Thorndike's classic gtudy of 1917 on "Reading as Reasoning:

A Study of Mistakes in Paragraph Reading" marked tﬁe beginning of
experimental studies of reading comprehension. Thorndike's general
COhclusion from this study was that reading comprehension was largely
& procegs of reasoning in that it involved "the same sort of organization
and analytic action of ideas as cccur in thinking of supposedly higher
sorts" (Thorndike, 1917). Other early investigators became interesteéd
in the degree to which reading comprehension tests were associated with
abilities thought to be relevant to comprehension such as general
intelligence, vocabulary level, organization skiil and rate of reading

(Gates, 1921; milliara, 1924), and carried out extensive studies of
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correlations between these variables. Correlational studies were also

undertaken by later researchers (e.g. Artley, 1944; McCullough, 1957}
among tests designed to measure different aspects of comprehension such
as identifying main ideas,.récalling facts or details, identifying
sequence or organization, perceiving logical relations, evaluating
arguments and the like. Since correlational studies are inadequate for
the purpose of identifying the underlying skills involved in a set of

rest scores, the findings of these studies are not discussed here,

Most of the experimental investigations of reading comprehension

skills have employed the technique of factor analysis, which is
appropriate for identifying the skills underlying performance in complex
mental tasks.* The results of thesé studies, and of studies ﬁsing other
acceptable technigues, are summarized in compact form in Tablie 2.1.

Except where indicated btherwise,-the studies have been carried out

in the U.S.A.

* This viewpoint has been recently contested, especially with respect to
items which might be considered to form a hierarchical set, such as
the item types in Davis'® tests of reading comprehension (Andrich and
Godfrey, 1976}.
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Table 2.1. Skills identified in experimental studies of readlng comprehension
. tests
AUTHOR, GRADE LEVEL, N, METHOD COMPREHENSION SKILLS IDENTIFIED*
DATE OF ANALYSIS '
Feder College Sophomore Factual reading
1938 (N=99) Inferential reading
Factor analysis {(FA) Speed of comprehension
~centroid orthogonal
Gans 4-6 Reading ability
1940 (N=417) Detection of relevance/irrelevance in sentences
(Fa) -centroid, Acceptance of remotely relevant and rejection
oblique of fanciful materials
Langsam College Freshmen Verbal ability(V), Perceptual ability(p), Woxd
1941 (K=100} fluency (W), Seeing relationships. A number
{(FA}~centroid, facility factor(N) was alsc obtained in this stu;[;
rotation {Reinterpretation by Davis (1972), confirmed by
unspecified varimax - rotated max. likelihood facter analysis
of the data undertaken for the present study):
Verbal reasoning
Speed of mental operation or speed of reading
Word knowledge
{(Quantitative reasoning)
Conant 10-12 General comprehension, linguistic
942 (3¥=256) Comprehension and organization of specific facts
Principal components = {Quantitative)
{Reinterpretation by Davis (1972):
Word knowledge
Apprehension of main thought of passage
(Quantitative facility)
Davis College Freshmen Knowledge of word meanings
1944 (N=543) Reasoning in reading
Principal components Literal sense meaning
¥ollowing the structure of a passage
Recognizing mood and literary techniques of write
(Thurstone {1946) reanalysed Davis' data with
communalities in diagonal cells, and cbtained on!
one factor - general reading ability)
Hall and College Freshmen Attitude of comprehension accuracy({(?)
Robinson {13=100} Rate of inductive reading
1945 {FA) ~centroid, Verbal or word meaning'
orthogonal Rate for unrelated facts
(Chart reading skill)
Anderson  11,Scotland Vocabulary
1949 (N=500) {Intelligence)
FA-centroid, Analysis e.g. grammar, spelling vs Synthesis
bipolar e.g. sentence structure, punctuation
Dexrick College Freshmen Analysis of reading comprehension tests designed
1953 (N=223) to measure -~

Spearman
two factox,
Holzinger
bi~factor

a) The ability to answer factual guestions
b) The ability to read-between-the-lines

c¢) The ability to make critical judgements,
produced a single factor called 'General reading
ability'. No special skills are associated with
variations in length of passage. /A reanalysis
{max. likelihood, varimax) for the present study
suggests that (a) factual and (b) inferential are
indistinguishable but that (¢} judgemental, is a
separate skxll_/

* Factors arising from studies which included other types of tests in addition to
verbal tests are indicated in brackets.
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Hunt
1857

Vernon
1962

Holmes
and
Singer
1966

Davis
1968

R.L,
Thorndike
1971,
1973

Spearritt
1972

Clark
1872,
1973

University Students
(W=5457)
{F&)-centroid,

principal axes
{N=370)
pifferential item
analysis

College Britain,
(N=108)
USA (N=75)}
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General comprehension
Word knowledge
Following the organization of a passage

vocabulary
Comprehension

(FA)~centroid,orthogonal

9-12
{15=400)
(FA) ~centroid,varimax

i2
(N=988)

Uniqueness analysis(U),

Principal Components
(7C), Varimax

Reanalysis of Davis
1968 data

Principal components,
reliability
coefficients in
diagonals

\

Reanalysis of Davis
1968 data

Maximom likelihood
Fa, varimax, obligue

7
{(N=198M,
=] 63F)
(Western
hustralia)
Factor analysis (FA)

Audiovisual verbal symbolic-reasoning

Phonetic word-structure

Speed of visual-verbal perception

oOther factors irrelevant to reading comprehension
(Factors interpreted by Davis (1972} to measure
general verbal knowledge, verbal perception
ability, speed of mental operation)

Recalling word meanings (U,PC)

Drawing inferences about the meaning of a word
from context (PC)

Finding answers to guestions answered
explicitly or in paraphase (U)

Weaving together ideas in the content
Drawing inferences from the content (U,PC)
Recognizing a writer's purpose, attitude, tone and
mocd (U)

Following the structure of a passage(U)

(2C)

Reagoning (embracing both Word Knowledge and
reagsoning in reading)

Recalling word meanings.

Drawing inferences from the content

Recoqnizing a writer's purpose, attitude, tone
and mood

Following the structure of the passage

(Although the three bracketed skills were :
differentiable, they were highly intexrcorrelated,
suggesting that, except for word knowledge the
tests largely measure one basic ability, €.9.
reasoning in reading)

Word knowledge (FA, SSA)

Fluency (FA, SSA)

Memory for semantic units (FB)

Memoty for semantic relationships (FA)
Reading comprehension (FA)

Reasoning (FA, SSb)

- principal axis factows Other factors relating to listening comprehension

varimax,
promax

or accounting for small proportion of variance:
Recall and recognition of explicit meaning (Ssh)

Smallest space analysis Interpreting tables (SSR)

(88A)

Using reference sources {ssa)
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Granting the difficulties of interpretation arising from the diverse
structure of some of the early test batteries, the list of comprehension
gkills set out in Table 2.1 suggests that there is strong evidence that a
student's performance an reading comprehension tests depends largely on the
level of his vocabulary or knowiedge of word meanings and on h§$ 'general
reading ability', i.e. his ability to extract meaning from and discern
relationships within the passage as a whole. There is strong evidence also
from those studies in which measures of speed of reading were included, that
students differ in the rate at which they can read with comprehension.

While some studies indicate that there are separéte skills involved
in reading for facts or literal meaning, and in reading to draw inferences
or to grasp implied meaning, this distinction is not consistently
maintained. It may well be a minor distinction which can be subsumed within
& more comprehensive skill described as "reasoning in reading” (Thorndike,
1971; Spearrxitt, 1972). Other identified skills such as following the
structure of a passage, or recognizing a writer's purpose, attitude, tone
and mood also appear to be minor distinctions, or minor identifiable aspects
of a student's general ability to read with understanding or to reason in
reading.

It needs to be recognized, however, that the studies summarized in
Table 2.1 relate predominantly to students at the senior secondary school
or college levels, and that reading comprehension skills may be more readily
digtingulshable among primary school children. A further characteristic of
the studles in Table 2.1 is that they were very largely based on reading
comprehension tests presented in multiple-choice format, the main exceptions
being the studies of Vernon (1962) and Clark (1973}, which employed creative
response ox recall type tests as well as multiple cheice tests. The

preponderance of multiple-choice type reéding comprehension tests in these

studies could have had an effect on both the number of reading comprehension

skills identified and the type of skill identified; such tests may make greater

demands on reasoning, for instance, since the child has to consider not only
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the relationships existing within the passage itself, but also the relative
merits of the various options within the questions relating to the passage.
In attempting to identify the gkills involved in reading comprehension,
srherefore, evidence from other types of reading comprehension test needs to
be considered.

"rloze" tests of veading comprehension (Faylor, 1953) have become
increasingly prominent over the last twenty years and are now in widespread
uze. In the standard forxm of the cloze test, every nth word of a passage is
deleted, and the child is required to write in the missing word. Since
context and linguistic cues can be used to help identify the missing word, it
might be expected.that this type of test would measure additional skills to
those.measured by multiple-choice reading comprehension tests, or at least
the same skills in different degrees. This expectation was fulfilled in one
study with college students, in‘which Weaver and Kingston (1963} identified a
"redundancy utilization” faﬁtor on which only the cloze tests in their battery
were represented. In general, however, cloze tests have been found to be fairly
highly correlated with other multiple-choice reading comprehension tests,
reviews of the empirical evidence {(e.g. Rankin, 1965) suggesting that the
typical level of correlation would be of the order of .7; for children in Grades
4 and 5, Bormuth (1967) found the correlation to be .95. BRormuth's (1969)
factor analytic study of nine cloze tests and gix multiple~choice tests based
on the same passages indicated that for 150 childreﬁ in Grades 4, 5 and 6, the
cloze bests were measuring the same types of skills as the multiple-choice tests.

In the chunked type of reading comprehension test (Caxver, 1970},

' a passage is presented to the subject, and then reproduced in chunks -

congisting of a c¢lause, phrase or word - as multiple~choice items. In each
question the child is required to select the option in which the meaning has
been changed from the original passage, without referring back to the passage.
While this type of test might be expected to make wore demands on memory than
multiple-choice and cloze tests of reading comprehension, little evidence

is yet available on the skills measured by chunked tests.
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Vernon (1962) found that “creative-response® tests of reading
comprehension in which the subject answers in his own words guestions about
the reading selections, did not involve different abilities from those
measured by multipie—choice tests. Recall-type tests of reading comprehension
were also shown by Clark {1973) to be largely measuring the same basic factors
as multiple-choice tests, though they involved specific skills in part.

The evidence yielded by cloze, chunked and creative response type
reading comprehension tests does little to disturb the picture which emerged
from the studies of multiple-choice tests. In effect, experimentally
éistinguisﬁable skills measured by existing tests of reading comprehension
seem largely to comprise vocabulary oi knowledge of word meanings, speed or
rate of reading and the ability to extract meaning from the passage as a
whole. Translated into practical terms, this evidence would suggest that
three measures would be sufficient to provide a profile of a student's
proficiency in reading comprehension - a vocabulary test, a speed of reading
test, and a test requiring the student to read printed passages and to answer
questions about them, perhaps subdivided to provide separate measures for
literal meaning and implied meaning. Several writers, however, {e.g. Carroll,
1969, 1972; Bormuth, 1970; Anderson, 1972) have taken the view that existing
compréhension tests tap a congeries of skills, and‘that more explicit
definition of the component skills of comprehension and more careful test
construction would indicate much more clearly those aspects of comprehension

in which a child was proficient and those in which he showed some deficiency.

Can Reading Comprehension Skills be measured more precisely?

Just how precisely one might wish to measure reading comprehension
skills.would depend on the age and educational level of the groups of interest.
Fine-grained measurement would be unnecessary among mature readers, and
reading comprehension tests which depended heavily on inferential or
reasoning abilities may be entirely appropriate at high school or college

level especially if the purpose of the test is to assess potentiality for

o

2}

el

e



21.

iater academic success. More precise measures of the skills would be useful
at those levels of schooling at which students were not yet mature readers,
which would include lower secondary school levels for some students.

As outlined in Chapter 1, Carroll (1969, 1972) has argued for the
development of separate measures of reading comprehension, one assessing the
child's simple or sheer comprehension of the iiteral sense of passages,
the other assessing his proficiency in drawing inferences about the deeper
meanings implied in passages. It is an jmportant question, in his view, to
determine whether tests of comprehension can be constructed which do not
requiré inferential thinking. Bormuth (1970} and Anderson (1272} also take
gp the guestion of the measurement of comprehension of achievement on a
somewhat broader front, and call for a closer relation between the material
contained in the instruction or printed passage and the form of the item
used to test whether the material has been understood. Bormuth's scheme
was designed to overcome the "primitive“ test‘construction procedures arising
ocut of the subjective judgment of the test writer as to what form of
question and what content was suitable for assessing whether the item of
instruction had been understood. In place of these procedures, he
advocated an operational approach to item writing. This involves the priocr
analysis and labelling of the structures underlying the instruction to
provide statements or topic sentences which can be grammatically and/or
semantically transformed according to specified rules to yield items directly
related to the particular segment of instruction. For example, the
information contained in the sentences "{A) Joe broke his arm. (B) He was
riding. (C) He fell off his horse” would lead, after successive

transformations to questions such as "What occurred during Joe's riding?,
When did Joe's falling off his horse occur?,.What caused the breaking of
Joe's arm?", and so on. Anderson was also concerned with methods of
developing questions which would elicit responses which would indicate

exactly what a person has learned from a segment of instruction. He argued
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that correct responses to verbatim or transformed verbatim questions did not

ensure that the material had been actually comprehended, and that paraphrase

or transformed paraphrase questions were necessary to ensure this. While the

approaches of Bormuth and Anderson were not specifically directed at the
measurement of reading comprehension, their proposals weré particularly
relevant to the measurement of what Carrcll (1872) referred to as simple or
pure or sheexr comprehension. If reading comprehension skills could be
measured more precisely, tests constructed according to their criteria might

be expected to assist in achieving this goal,

Skill Models of Reading Comprehension

Various types of models have been proposed in connection with the
empirical identification of the skills involved in reading comprehension.
Cne set of possible models was put forward by Chapman (1969} to represent
three different theories of reading comprehension:

{1} The uncorrelated skills theory which postulates that reading
comprehension involves a set of uncorrelated or isolated skills
which are learned and used independently,

(i1} The global-skill theory which postulates that reading
comprehension invelves only one global abiiity,

(111} The hierarchical skills theory which postulates that reading
comprehension involves separaﬁe but correlated skills ranging
from Simpie to complex, the latter including the former.

Davis {1972) argues that experimental data do not support the uncorrelated
skills or the global skill model, and that while the data are not
inconsisteht with the hierarchical skills model, they do net require that
proficiency in the simple skills is pre-requisite to proficiency in the
more complex skills.

4 most comprehensive discussjion of comprehension skill models has

been presented by Clark (1972). He identifies five types of model:
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(i) The dimensional model which seeks to establish the underlying
skills, separate but not necegsarily uncorxelated, which are
involved in reading comprehension,

(i1) The hierarchical model, in which the more complex skills depend
upon the attainment of proficiency in the simpler skills,

(iii) The morphological model, which attempts to fit reading
comprehension skiils into Guilford's structure-of-Intellect model,
a three-dimensional classification of intellectual abilities in
terms of the mental operations required, the content of the
stimulus material, and the product or type of mental structure
involved,

{iv) The facet model, which seeks to determine the extent to which a
sef of tests can be arranged simultanecusly in terms of their
degree of complexity and the types of skill invelved,

{(v) The psycholinguistic model, incorporating the phonological,
syntactical and lexical ox semantic sub-systems of language,
as outlined earlier in this chapter.

Clark's (1973) study of the hierarchical structure of reading and

listening comprehension skills incorporated aspects of most of these nodels,

and indicated that the pattern of skills involved in comprehension tests

‘could be identified with some success by the dimensional, hierarchical and

especially the facet model., The present study places rather more emphasis on
the lingulstic competence‘oﬁ students in phonolegical, syntagtical and
lexical skillis {insofar as thelr competence ¢an be reasonably estimated by
their performance on tests of these skills) in relation toc their linguistic
performénce in a wide range of types of reading comprehension test. It seeks
also to explore the feasibility of undertaking more fine-grained measurement
of reading comprehension skills, particularly from the point of view of
developing separate measures of simple compzehension and of inferential
comprehension. It is thus based on a dimensional and psycholinguistic model

of reading comprehension skills, but the techniques of analysis employed in
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the study - factor analysis and to a smaller extent, scale analysis - allow
also for some testing of the applicability of the hierérchical model to the
postulated skills. The study is thus concerned with the bProcesses as well as
the products of comprehension, with the phonologicaluorthographic, syntactic
and semantic dnputs to comprehension {(linquistic competence) as well as the

ocutputs or scores on reading comprehension tests {linguistic performance).

This approach to the identification of comprehension skills was considered to

be well suited to a study concerned with the development of practical
nehsures of reading comprehension skills which would provide necessary

diagnostic information with as few tests as possible.
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CHAPTER TIT

AN EXPERIMENTAL STUDY OF READING COMPREHENSION SKILLS

It is apparent from the previous chapters that although reading
comprehension tests have been in widespread use for many years, there
ig still considerable uncertainty about the skills invelved in reading
comprehension and about what is actually measured by reading
comprehension tests. The experimental study described in this chapter set
out to answer three main gquestions:

1. What are the components of reading comprehension?

2. What skills are being measured by different types of

reading comprehension test?
3. Is it practicable to assess. corprehension without at the
same time assessing a person’s inferential abilities?
In the course of developing instruments for use in the main study, some

minor studies of various aspects of comprehension were also carried out.

A. DESIGN OF STUDY

The main study was designed as a factor analytic study, as factor
analysis is generally acceﬁte& as an apéropriate experimental technique
for identifying the skill; underlying performance in complex mental tasks.
It employed a wide variety of measures of reading comprehension, includiny
various forms of tests which have been used to assess reading comprehension.
it also compxigpd measures of the major components of language whiqh appear
to influenceé éoﬁpzehension, namely phonological-orthographic competeﬁce,
grammatical and syntactical knowledge, and lexical knowledge. Reference
tests in reasoning éﬁd in perceptual speed were included in the study to
indicate the extent to which performance on reading comprehension tests

might be dependent upon such abilities.
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The experimental study was intended to be of an exploratory nature,
seeking answers to the guestions outlined above. It was cast within
the framework of the dimensional and psycﬁoiinguistic models referred
to in Chapter 2, but did not set out to test a set of highly specific
hypotheses. The underlying model was a simple cne. It was hypothasized
that te be able to read with comprehension, children would need to have
some knowledge of the relation betwaen érinte& word symbels and their
corresponding sounds, the ways in which words were put together to form
sentences, and the meanings of words. For more complex reading material,
if perhaps not for simple material, they would need tc be able to think
about the meaning and implications of the material and draw inferences
from it. Different types of reading comprehension test might be expectad
to tap different skills in different degrees.

The translation of this model into a factor analysis form reguired
the inclusion of several tests of each of these hypothesized skills to
define the factors which were expected to emerdge in the experimental data.
Thus, phonclogical tests were included to define a “phonological® factor,
tests of grammatical knowledge to define cne ér more grammatical oxr
syntactic facﬁors, vocabulary tests to define a lexical factor, simple
comprehension tests a comprehension factexr, reasoning tests a reasoning
factor and speed tests & peraepﬁual speed factor. Predictions were made
of the expected factor composition of different types of reading
comprehension test, arising largely from the way in which they were
constructed.

Table 3.1 shows the expected factor composition of all the tests
employed in the study and thus provides an overall summary of the
hypotheses under investigation. Examples of hypotheses implicit in the
table would be.that tests of syntactic comprehension measure grammatical

and lexical competence but not reasoning abilities; tests of
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reading comprehension involving the understanding of implicit information
will have higher loadings on a reasoning factor than those calling for the
understanding of exélicit information; cloze tests of reading comprehension
will have higher loadings on ygrammatical and syntactic factors than other

types of reading comprehension tests; and so on.
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Table 3.1* List of Tests and their Expected Factor Composition

TESTS

HYPOTHESIZED FACTORS

L]
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MEASURES OF PHONOLOGICAL
~ORTHOGRAPHIC COMPETENCE
PLl. Word Sounds XX
P2. Finding Rhymes A
P3. Hidden Words XX X
P4. Word Attack XX X
MEASURES OF GRAMMATICAL
OR SYNTACTIC COMPETENCE ‘ B
(@) Grammatical Functions
of Words or Morphemes
Gl. Word Uses XX XX X X
G2. Linguistic Markers XX XX Xl X
G3. Punctuation A. b:9:4 X XH | XX X IX
G4. Punctuation B. XX X XX | XX X |X
(B) Knowledge of Syntactical
Structure
(i} Measures of Word and
Sentence Order
G5. Scrambled Sentences XX X XX b4
G6. Combining Sentences XX X XX | X
(i1} Measures of Syntactic
Comprehension ’
G7. Comprehension of Sentence Structures| XX X XX X
G8. Comprehension of Anaphoric
EXpressions XX X XX X
G9. Embedded Sentences XX X XX | X
GlO. Recovery of Deep Structure XX X XX 1 X%
Gll. Ambiguous Sentences XX X XX [ X%
MEASURES OF LEXICAL COMPETENCE
L. Reading Vocab. no context XX XX
L2. English Picture Vocab. Test h.4.4 XX
L3. Context REading Vocabulary XX XX
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TESTS HYPOTHESIZED FACTORS
i % = g
Y - U jw g @
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| TESTS OF READING COMPREHENSION
¢lL., N.S.W. Basic Skills Reading Literal XX XX{ 381 X
¢2. N.S.W. Basic Skills Reading Implied XX XX | 8X| XX
C3. Multiple Choice Reading Comp. (Equated) X% xx ! oxx| xx
C4. Cloze Reading Comp. (Bquated) XX XX i %%l X
C5. Chunked Reading Comp. {Equated) XX ' x| %X} X
C6. Comprehension of Questions XX X XX| xx1 X
C7. Comprehension of Statements XX XX 3X
C8. Following Printed Imstructions A. h¢:4 XXi X
C9. Following Printed Instructions B. X XX| Xj X
C10.Comprehension of Explicit Information XX XX x| %
Cl1l.Comprehension of Implicit Information XX X XX XX
Cl2.Reading to Note Details XX XX | XXt X
Cl13.Reading for Inference XX XX | XX | XX
MEASURES OF REASONING
Rl. Letter Grouping XX
R2. Progressive Matrices, A+B XX
R3. Progressive Matrices, C. XX
R4. Progressive Matrices, D. xX
R5. Progressive Matrices, E. XX
R6, Reasoning XX XX{ X1 XX
R7. Verbal Intelligence 3X XX 1 XX | XX
MEASURES OF PROCESSING SPEED
81. Speeded Cloze Reading Comp. {(Equated) XX XX XX P XX] XXX
82, Chapman-Coock Speed of Reading X XX 1 XX XX
83. First Digit Cancellation XX
S4. Letter A Xx
* Two-cross entrieg in the table indicate
that the test is hypothesised to have a high
- loading on a factor, one cross indicates
that the expected loading of the test is
moderate but significant, and a blank space
indicates that the expected loading is not
statistically significant.
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For the kind of hypothesized factor pattern outlined in Table 3.1,
an orthogonal rotation by the pormal varimax method was selected &s a suitable
form of factor analysis.

The study was undertaken with children at the Grade & level, since such
children could be expected in most cases to have mastered the decoding skills
involved in reading, and to have had experience with most of the syntactic
featupes of the English language.

in & study of reading comprehension, it seemed appropriate to make
allowance for characteristic differences between the sexes in language
performance and betwaeﬂ the performance of children drawn from areas of
contrasting socio-economic status. From the point of view of the design of the
study, this requirement was met by nominating samples of sufficient size to
allow separatg factor analyses 0 be carried out for boys and girls within both
lower and middle socio-economic class levels.

In keeping with the purposes of the study, special attention was given to
the selection of passages and items for the tests of reading comprehension.
Barlier factorial studies of comprehension have taken little or no account of
the linguistic features of the passages used to assess comprehension. Yet it
is likely that estimates of a person's level of ;omprehension would vary with
the linguistic complexity of the passages employed - their vocabulary load,
grammatical complexity, sentence length, idea densiéy, noun frequency, Latin
suffix-density and the like. A convenient source of passages which are similar
in level of linguistic complexity is the Miller~Coleman Readability Scale
(Miller and Coleman, 1967, Aquino, 1969), which has been shown to vield
difficulty gradings for passages.which corxelate quite highly with particular
linguistic indices of difficulty. Passages of similar difficulty levels and of
the same length (150 words) were selected from this scale for use in those
reading comprehension tests whose factor patterns were to be closely compared.

The selection of items for most of the reading comprehension tests took

account not only of difficulty and item—total score discrimination indices

for trial groups of Grade % children but also of the extent to which the itens
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could be answered correctly by children who had not read the passages on which
the items were based. Kerfoot (1964} has shown that many questions in reading
comprehension tests can be answered correctly by students who have not read the
stimulus passages. While such gquestions may measure skills which are helpful in
reading, they cannot be regarded as a valid indication of the extent to which
a2 child kas understood the material specifically presented in the stimulus
passage. Items were therefore selected according to the general principle
adopted by Marks and Noll (1967), viz. that there should be only a small
proportion of subjects who can respond correctly to an item prior to the
presentation of the stimulus passage-.

Except for the reference tests for.reasoning and speed of processing,
and for some of the phonological-orthographic tests, all tests were pre-
tested on trial samples of Grade 6 classes, and the selection of items and

fixing of time limits was based on the information obtained from the pré—tests.

Relevant details are given in Appendix A.

B. THE TEST BATTERY

The ;ests included in the battery are described below under six major
headings:

(i) measures of phonologicalworthographic competence

(ii) measures of grammatical or syntactiéal competence

(iii} measures of lexical competence

(iv) tests of reading comprehension

{v) measures of reasoning

{vi}) measures of speed of processing printed verbal material.

The sources of the tests and the details of test construction are
presented in Appendix A, but are given in brief form in this ;hapter when
essential to the context. Where relevant, the time allowed for working each
test is also indicated.

I. MEASURES OF PHONOLOGICAL-ORTHOGRAPHIC COMPETENCE

The translation of written symbols to sound, of orthographic forms to

existing phonological forms, is a basic operation in the reading process and



32,

"probably the only language skill unique to reading" (Venezky, 1967).
Fajlure to develop or slowness in reaching proficiency in this decoding skill
could be expected to. retard performance in reading comprehension. While it
would be hoped that very few children would have decoding difficuities by
the time they reach Grade 6, such difficulties could be a root cause of poor
comprehension,

Knowledge of phoneme-grapheme relationships was assessed at the word
identification level, as the purpose of mastering the simpler phonemic and
graphemic unifs is to assist in the identification of larger units such as
words. Measures of phonological-orthographic competence which were amenable
to group testing were selected; the size of the sample made it impracticable
to ask children individually to give the spoken counterpart of a printed
word symbol, and to require them to give the written representation of a
Spoken word would have tapped abilities other than their knowledge of
phonological-orthographic correspondence.

Four measures were included in the battery to test knowledge of
phonoLogical—orthogxaphic correspondence.

1. Test P1. Word Sounds. (Sound to Symbol Recognition) (30 items)

Purpose: To assess knowledge of sound to symbol correspondence.
Tasgk: . Select which one of three words has been presented by

speaker on tape recording,
e.q. swims: swim swing swims.

2. Test P2. Finding Rhymes (44 items, 6 minutes)

Purpose: To assess knowledge of symbol to sound correspondence.
Xask;: Select one of four printed words that rhymes with a

given word, e.q.

PART shirt heart party past

3. Test P3. Hidden Words (29 items, 5 minutes)

Purpoge: To assess knowledge of symbol to sound correspondence by
selecting word or phrase of eguivalent meaning.

Task: Select from four alternatives the word or group of words

which has the same meaning as the hidden word, e.g.

apl a month of the year a kind of fruit

lazy a boy's name

ﬁf“ﬁ

e I

P




33.

4, Test P4. Word Attack (19 items)

Purpose: To agsess proficiency in recognizipng correct pronunciation
of unfamiliay printed words, i.e. symbol-sound relationships.

Tagk: Tndicate whether each of three different pronunciations
presented by a speaker (phonetician) on a tape recording is

the correct or an, incorrect way of pronouncing the word
printed on the test paper e.g.

r i
ecaloitrant
-

Tekalsatrant rikee lsitrsnt rikolkitrent

II. MEASURES OF GRAMMATICAL OR SYNTACTICAL COMPETENCE

Ability to apprehend grammatical relations is considered to be a prereguisite
of comprehension (e.g. Carroll, 1969). BAs well as knowing the neaning of
individual words in a language, a person needs to know how different types of
words are used in that language and the ways in which they are put together to
form sentences, in order to understand the language. The native égeakex of a
language acquires through imitation; instruction and use a knowledge, explicit
or implicit, of a large body of rules which relate the form in which the language
is expressed to the meaning intended to be conveyed.

Little information is available about the extent to which a child's
understanding of printed passages depends on his knowledge of specific grammatical
or syntactic features of those passages. Since most aspedts of grammar and
syntax are ilkely to be involved in comprehension, a wide range of measures
of grammatical or syntactical competence was included in the ﬁest battery. Some
are concerned with the gxammaticél functions of words or morphemes, while others
relate to word order in sentences.

{a) Grammatical functions of words or morphemes

Tests of the understanding of the funciions performed in seﬁténces by
particular classes of words such as nouns, verbs etc. were considered
preferable to tests requiring identification of formal parts Qf gpeech, which
could have been affected by differing levels of experience of children with the

latter task.



34,

Two measures of the grammatical functions of words or morphemes were

employed, together with two punctuation tests which are included in this

section because they deal with grammar related conventions of written language.

Two passages were used for punctuation in order to define a potential punctuation

factoxr.

5. Test Gl., Word Uses (21 items, 6 minutes)

Purpose:

Task:

To assess proficiency in perceiving correct uses of words
which can be used to serve different grammatical functions,
i.e. as different parts of speech.

Indicate whether the underlined word is used correctly ox
not, e.q.

It is very blossom outside. Right Wrong
We will paint in class today. Right Wrong

{"Blossom" could be used correctl
¥
as a noun or a verb.}

6. Test G2. Linguistic Markers (20 items,l0 minutes)

Purpose:

Task:

7, 8. Tests G3,

To assess proficiency in using linguistic signals such as
particular words or forms of expression to extract meaning
from sentences in the absence of meaningful external
referents.

Answer the guestion following each sentence, e.qg.
Jim baxed the tuv which quiged.
Question: Which tuv did Jim bax?

Answer: e e e e e e e e e e e e e e e e

G4, Punctuation A, B. (A: 24 items; B: 28 items) (20 minutes}

Purgose H

Task:

To assess proficlency in inserting appropriate punctuation
marks in unpunctuated passages.

Rewrite two short passages, putting in the proper
punctuation marks i.e. capital letters, full stops, commas
and other kinds of punctuation.

(b) Knowledge of Syntactical Structure

It would be possible through the symbols and rules of phrase structure

grammar to assess a mature language user's knowledge of syntactic structure

without dependence on semantic meaning, It is difficult, however, to ascertain

the extent of a primary school child's knowledge of acceptable ways of

arranging words

and classes in sequences in the absence of a semantic context.

-
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Knowledge of syntactic structure has therefore bean assessed within a semantic

context, with the result that most of the tests shade dinto the area of

comprehension, albeit pure comprehension.

(i) Measures of Word and Sentence Order

9, Test G5. Scrambled Sentences (18 items, 30 minutes)

Purpose: To assess knowledge of acceptable ways of arranging words

in sentences.

Task:
meaningful sentence e.g.

Brought a was standstill traffic to.

10. Test G6. Combining Sentences (18 items, 18 minutes}

Purpose: To agsess proficiency at forming complex or conmpound
sentences from two or more simple sentences, and thus
knowledge of syntactical structure.

Task: Select the best of four forms of expressing a complex
sentence. e.9.

Rewrite scrambled or disarranged sentences to make a proper

*john is in the store. It is a hardware store. Fred

is also in the store. They are buying tools.

(A) John is buying tools from Fred in the hardware
(8) John is buying hardware tools from Fred in the
(C) John and Fred are buying tocls in the hardware
(D) John and Fred are buying hardware tools in the

{ii} Measures of Syntactic Comprehension

store.
store.
store.
store.

Tests G5 and G6 were concerned with the application of syntactical rules

but did not require the child to indicate directly that he had grasped specific

items of information. Other measures of knowledge of syntactical structure

call for understanding of such information, and are therefore grouped tegether

under the general heading of Syntactic Comprehension.

1l. Test G7. Comprehension of Sentence Structures (56 items, 20 minutes)

Purpose: To measure sheer comprehension of information conveyed

in basic sentence structures.

Task: aAnswer the question following each sentence, e.4.

The dog ate the biscuits which were on the table.
Question: What ate the biscuits?
Answer: e

* Reprinted by permission of Educational Testing Service,
the copyright owner.
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12. Test GA8.

e,

Sentences were developed to conform to sentence types
selected from those listed in the transformational
analysis section of Menzel's classification {Bormuth,
1970).

Four types of guestions were employed, viz. rote

questions, transform questions, semantic substitute questions
and compound questions (Bormuth, 1970) as described in
Appendix A. Most questions required one or two words or
short phrases as answers.

Comprehension of Anaphoric Expressions (48 iteﬁs, 25 minutes)

PurEose:

Task:

Source:

13. Test G9,

To assess proficiency in interpreting anaphoric
expressions, i.e. pronoun-like structured which shorten
or substitute for expressions usually antecedent +o
them,

Answer the question following each group of sentences.
e.g9. The new car had arrived. It was parked on the road.
Question: What was parked on the road?

Answer : S e e s e e e e e e e e m e e e e e e
e.g. Mr, Smith and Mr. Hobbs were the owhers of the

farm. The latter was holding the lamb,

Question: By whom was the animal being held?

Answer: L T T T T O,

Sentences were developed using the 19 types of anaphora
set out in Menzel's classification (Boxrmuth, 1970) or in
the study of children's comprehension by Bormuth et al
(1970}, Four types of questiong were employed, viz.
rote, transform, semantic substitute and compound
questions as described in Appendix A. Most questions
required one or two words or short phrases as answers.

Bmbedded Sentences (20 items, 15 minutes)

PurEose:

. Task:

Source:

To assess proficiency in understanding involved syntactical
constructions. '

Answer the gquestion which follows each sentence

e.9. Running along the bank the children were sliding

on the mud.
Question: Which children were sliding on the mud?
Answer: L

The abkove stimulus sentence is a left~branching embedding.
The alternative_forms would read:

The children who were rumning along the bank were sliding
on the mud. (Centre-embedded)

5liding on the mud were the children who were running along
the bank. (Right-branching).

Original. Included for the purpose of exploring a suggestion
made by Carroll (1971b)that children who can follow increasingly
involved syntactical constructions might be expected to show
greater proficiency in reading comprehension. To allow for
increasing syntactic difficulty, sentences were developed with
centre-embedded and right-branching as well as left-

e I
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branching clauses, as Schwartz, Sparkman and Deese {1270}

had found that there was a rapid decline in comprehensibility
as sentances were extended to include centre-embedded ox
right~branching clauses, but n¢ decline for left~-branching
clauses. ‘

14. Test GL0. Recovery of Deep Structure (30 items, 22 minutes)

Purpose: To measure understanding of the underlying meaning of a
sentence.
Task: Fill in the blank spaces in the second sentence of a pailr to

make the two sentences have the same meaning e.d.

For the girl to leave is what the boy would like.
What the would like is for the to leave.

15. Test Gll. Ambiguous Sentences (14 items, 7 minutes)

Purpose: To assess proficiency in perceiving the various inter-
pretations which can be placed on anmbiguous sentences by
selecting appropriate line drawings of situations.

Task: From four line drawings on a page, select those which
represent correct meanings of the sentence given at the
top of the page. e.g.

They fed her dog biscuits.

He turned round the signpost.
They enjoyed watching the eating of the Fish.

I1I. MEASURES OF LEXICAL COMPETENCE

A person's lexical competence comprises his knowledge of words, idioms,
and morphemes in the language. It would be possible to assess knowledge of
merphemes separately, but such knowledge is probably assessed adequately though
incidentally by‘vocabulary tests containing a reasonable sampling of words from
the language. Knowledge of idiomatic expressicons c¢an also be tested incidentally,
particularly by tests which assess knowlédge of words presented in context.

One issue to be considered in the measurement of vocabulary is whether
different foxms of vocabulary test measure the same O different abilities.

In another study undertaken with Grade & children, the author has shown that
multipie-choice vocabulary tests, reguiring identification of the meaning of
either words in isolation, or words in context, and recall type vocabulary
tests requiring the insertion of an appropriate word, all measure the same
ability (Spearritt, 1971). It was therefore considered appropriate to measure

vocabulary knowledge in multiple cheice format.
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16. Test Ll. Reading Vocabulary, no context {30 items, & minutes)

Purpese: To assess knowledge of reading vocabulary.

Task: Select the word or phrase which has the same or most
nearly the same meaning as the stimulus word, e.q.

ship 1. jump 2. boat 3.'tree 4, stick 5. sail

17. Test L2. BEnglish Picture Vocabulary Test (32 items)

Purpose: To provide a measure of wvocabulary knowledge baged on a
response to pictures instead of printed words.

The test could be expected to serve as a screen test
for c¢hildren who knew the meanings of words but who were
unable to dedode written or printed letter symbols.

Task: After listening to the word announced by the tester, cross
out that one of a set of four pictures to which the woxd
refers,

18. Test L3, Context Reading Vocabulary (24 ltems, 20 minutes)

Purpose: To assess knowledge of reading vocabulary.

Task: Read a passage for comprehension, then select from one of
four options the word which has most nearly the same meaning
as a nominated word in the passage.

Simple example:

Pasgage. Thumper is a large friendly dog. He
likes to chase the cars and trucks. His master
growls at him for doing this.

Cuestion. In this story what does the word
large most nearly mean?

{A) old (B} hairy (C) small (D} big

IV. TESTS OF READING COMPREHENSION

Several types of reading comprehension test were included in the test
battery as one of the main purposes of the study was to determine the abilities
being measured by the different types of test. The tests differed from those
described earlier as syntactic comprehension tests in that they demanded wider—
standing of more than a transformation of a stimulus sentence.

For the reasons advanced in the first section of this chapter, special
consideration was given to the construction and adaptation of the reading
éomprehension tests, particularly those of the multiple-choice type. In the
course of constructing these tests, the test questions were applied to groups

who had not read or heard the passage so as to ensure that the gquestions finally

-
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selected for the test did in fact measure comprehension of the material

presented in the stimulus sentence or pasgage.

19, 20. Tests Cl, C2. New South Wales Basic Skills Reading Test (Adapted)
(35 minutes) A. Literal Meaning {;4 questions from 5 passages)
8. Implied Meaning (11 questions from 3 other passages)

Purpose: To measure reading comprehension by seeking answers to
multiple-choice questions based on passages read. The
test was included to represent the standard type of
reading comprehension test employed in schools.

Task: Read a passage for comprehension, then select from one of
four options the correct answer to guestions relating to
the literal meaning or implied meaning of aspects of the
passage.

Simple example:

Passage. Thumper is a large friendly dog. He likes
to chase the cars and trucks. His mastex growls at

him for doing this.
Question 1. {lLiteral meaning)
What does Thumper like to do?

{A) Watch cars and trucks
{B} Bite people

(C) Chase after cars

(D) Ride in trucks

Question 2. (Implied meaning)

What does Thumper's master think about his
dog's ganme?

{a) He doesn't like it.

(B} He doesn't think about it.
(C) He is pleased about it.
{p) He takes no notice of it.

Adapted from N.5.W. pasic Skills Reading Test R, CGrade &,
Forms X and Y, after elimination of guestions which could
be answered by substantial proportions of children who had
not seen the passages.

Source:

The next three tests (21, 22 and 23) represented three different forms of
reading comprehension test - the multiple-cheice form, the cloze form and the
chunked form. To allow a more precise comparison of the types of skills tapped
by each form, it was necessary to control certain of the passayge characteristics,
especially their length and their linguistic complexity. Bs explained earlier,

a convenient, practicable and partially validated method of achieving such

eqguation has been developed through the use of the cloze procedure by Miller
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and Coleman (1967) in the form of the Miller-Coleman Readability Scale (MCRS)

which consists of thirty-six 150-word passages. LI

The immediate value of this scale for the present study was that passages ¥ =

of very similar difficulty, as judged by the variocus indices reported by

Aguino (1969), could be used as stimulus passages for different forms of
reading comprehension test. Aguino's indices of the order of difficulty of the
passages, which were hased on_the responses of mature language users, were
accepted as adequate for the purpose of the study.

8ix consecutive passages were selected from the Miller—Coleman
Readability Scale and were found from preliminary trials to be of suitable
content and difficulty level for Grade & children. One was used to develop m‘m?

.a speeded form of cloze test, which will be described later. The other five T

|

will be identified according to the particular form of reading comprehension :{"j
test in which they were employed. Two rassages were required in the multiple- |

¢hoice form and in the chunked Form of the test to generate a sufficient number

H TR
Hewmamiry

of items to achieve a reliable test.

2l. Test C3. Multiple-choice Reading Comprehension {Passage equated) (20 items,
12 minutes) b

[ ]

Purpose: To assess performance on a multiple-choice reading
comprehension test for purposes of coxrelating this with
performance on cloze and chunked reading comprehension ggm.
tests based on passages of similar length and linguistic .
complexity. F

Tasks Read a passage for comprehension, then select from one
of four options the correct answer to questions related to PR
the literal or implied meaning of aspects of the passage.
Following standard practice, reference back to the passage
was allowed while the questions were being answered.

Tl Tinwerend S T

. . . . N BN
Source: Ten four-option multiple-choice questions were developed
for each of the "St. Nicholas" and "Flies" passages on the
Miller-Coleman scale. I

Sl

22. Test C4. Cloze Reading Comprehension. (Passage equated) (30 items, 15 minutes) =

Purpose: To assess performance on a cloze reading comprehension test S ——
for purposes of correlating this with performance on mulitiple-
choice and chunked reading comprehension tests based on
passages of similar length and linguistic complexity.

Task: Write in the missing words in the blank spaces which have
been left in a story. e.g.

e
rmm— - —

I
T —
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Billy very happy every day.
was Billy's birthday. He very, very happy.
His czlled him and said, " .
1 have a surprise YOU." cenriisarieiaiaiaaan. .
Source: After a preliminary trial, the "Jimmie Cod" passage from the

Miller-Coleman scale was selected as suitable for Grade 6
children. The second word, determined by random choice from
the £irst five words, was deleted and every fifth word
thereafter. Credit was given only when the exact word
deleted was noninated.

23, Test C5. Chunked Readiny Comprehension {Passage eqguated). (17 items,
12 minutes)

Purpose: To assess performance on a chunked reading comprehension
test for purposes of correlating this with performance on
multiple-choice and cloze reading comprehension tests based
on passages of similar length and linguistic complexity.

Task: Read a story, then on another page select those parts of
the reproduced story in chunked form (i.e. one option in
each question) which are changed from the original version.
Reference back to the original version is not allowed. One
passage, for example, began thus:

We were all ready for the trail with our packs strapped
on securely. We followed the trail nearly all day...-.eees

The corresponding questions were:

1. ({(a) We were 2. {a) We walked in the rain
(b} all ready (b} nearly all day
{c) for the trail {(¢) except when
(d) with our packs {d) we stopped to lunch

{e} safely hidden in bushes {e} by the side

Source: This type of test was proposed by Carver {1970). ‘The two
MCRS (Miller—Coleman Readsbility Scale) passages selected
were "Mount Everest" and "Camping”. Checks made in
developing the test showed that in only four items could
the correct answer be selected by children above chance
expectation without their having seen the passage. These
items pould not be eliminated because of the need to maintain
the continuity of the passage in the chunked presentation,
but they were not credited in the final marking.

24. Test C6. Comprehension of Questions (18 jtems) (20 minutes for Tests C6 and c
together}

Purpose: To assess comprehension of simple questions by selecting an
. : e
appropriate answer to each question from one of four options.

Task: Choose the hest answer to the question e.g.
*When did Tom come here?

A. By taxi
B. Yes, he d4id
. To study history
D. Last night
* Reprinted by permission of Educational Testing Service, the copyright owner.
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25, Test C7.

42.

Part 1, Sentence Comprehension, from An Experimental Test

of English as a Poreign Language {(ETS, 1971), with minor
wording alterations, and six additional items of a

similar kind. The test appeared to provide a measure of

pure comprehension involving little if any inference, but
depended more on semantic meaning than did the tests of
syntactic comprehension. It appeared likely to measure gram-
matical and syntactical abilities also. The items for this
test were mixed with items for Test C7 for administration
purposes, the two tests being administered as one test.

Comprehension of Statements (18 items)

Purpose:

Task:

Source:

To assess comprehension of simple statements.

Read a statement, then select one of four options which gives
the best meaning of that statement. e.g.

John dropped the letter in the posthox.

A, John sent the letter.

B. John opened the letter.

C. Jchn lost the letter.

D. John destroyed the letter.

Part 1, Sentence Comprehension from An Experimental Test

of Bnglish as a Foreign Language (ET8, 1971), with minor
wording alterations. Again, the test appeared to provide a
measure of pure comprehension, though involving more
semantic meaning than the tests of syntactic comprehension.
It was administered with Test C6 &g one test.

26, 27, Tests €8, €9. Pollowing Printed Instructions A (C8: 8 items)

Purpose:

Task:

Source:
Al ~SX

Following Printed Instructions B (C9: 8 items)
(10 minutes for Tests C8 and €9 together)

To assess proficiency in following printed instructions as a
further measure of reading comprehension.

Test C8
Write your name with your last name first and then your other

names.
Test C9

e.g. Bach of the words given has a number above and one below.
Write out the word which has a number above it which is
different from the nuwmbers above the other words.

8 5 8
COAT MEAT 5007
& 6 4

Scurce and construction details are given in Appendix A.

From a pool of palred items, eight item types which were done
correctly by a very high proportion of children in cral form,
written form or both oral and written forms were grouped into
one sub-test (Following Printed Instructions A) and treated

as a measure of pure or basic reading comprehension. The other
elght item types which tended to be worked incorrectly by a
substantial proportion of children in oral form, written form
or beth coral and written forms were grouped into another sub-
test {Following Printed Instructions B)and treated as a more
complex measure involving a mixbture of both reading comprehension
and inference.
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28, 29. Tests ClO, Cil. Comprehension of Expliecit/Implicit Information

Purpose:

Task :

source:

{30 Minutes)
C106. Explicit Information (12 items)
Cil. Implicit Information (6 items)

To assess proficiency via multiple-choice format in
comprehending information given explicitly or implicitly in a
pasgage, when incorrect multiple~choice options either
contradict or have no relevance to information in the passage.

Read a passage, then answer guestions on the passage by
selecting one of three options, e.q.

passage. A woman I met in London has an unusual job. Bach day
she disguises herself and visits a certain department store
pretending to be a customer. Sometimes she has the mamer of a
duchess, other days she appears to be a poor housewife. Then
she reports to the management on how she is treated by the
sales clerks.

The woman in London is really:

A. an employee of the store B. a customer of the store
¢, an old lady

(Note that the passage contains no information relevant to
option C. Option A agrees with, and Option B contradicts
implicit information given in the passage. This is an
illustrative example only, and did not form part of the actual
test.)

Test constructed according to design put forward by Schlesingey
and Weiser {1970) to allow for the systematic construction of
items for a reading comprehension test. Additional test
construction details are included in Appendix A. Insufficient
items were avallable in these tests to provide separate
measures based on separate passages.

30. Test Cl2. Reading to Note Details (12 items, 12 ninutes)

Purpose:

Task:

To assess proficiency in grasping points of detail presented in
a passage.

Select one of five alternative answers to a guestion calling
for uwnderstanding of detailed information included in a
passage.

e.g. Passage. In the Australian bush there is a strange bird
called the lauching jackass. Every morning it wakens with its
loud laughter people living in the country.

the jackass:

A. crows B. laughs . brays D. dances E. swins
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3l. Test Cl3, Reading for Inference (12 items, 9 minutes)

FPurpose: To assess proficiency in inferring subsequent events from —
information given in a passage. sl
Task ¢ Read a passage, then select from one of four options what is —
likely to happen next. e.g.
T

Betty and her mother went shopping. Betty needed a new dress,

A, They had lunch B. Betty loved her mother
C. Her mother picked flowers D. They bought a dress

1‘.

V. MEASURES OF REASONING

A primary aim of the present study was to determine whether it was

possible to distinguish between comprehension tests which draw on inferential
abilities and those which do not. Comprehension of printed verbal material

would appear to require some reasoning or inference on the part of the reader

g‘*‘ﬂ

as the material becomes more complex, even if little or no reasoning is

necessary with simple material. Intelligence or reasoning ability would thus -

seenm to be a component of some importance in reading comprehension, quite e -
apart from components arising from the phonological, gramatical and lexical
sub-systems of language. It was therefore necessary to include some reference ~
tests of reasoning ability in the battery. Previous studies of comprehension -
(Clark, 1972, 1973; Spearritt, 1962) included reference tests {French 1951, .
1954, French et al., 1963) designed to distinguish between inductive a
reasoning and deductive reasoning abilities, but this separation does not e
always emerge and the the tests often tend to coalesce into one broad factor
of reasoning ability. The tests chosen to measure reasoning in this study Iy
were those which best defined the reasoning factors in the studies of -
comprehensgion referred to above and include a non-verbal test which is likely
to provide a more adequate assessment of the reasoning abilities of students -
who have not fully mastered the skills required for decoding printed -
discourse.
32. Test Rl., Ietter Grouping (30 items, 4 minutes)
]
Purpose: To assess proficiency in finding general concepts that will fit
sets of data. o
Task: Four sets of four letters each are presented. Three of the sets -
are alike in some way. Select the one that is different. e.q. N
XURM ABCD MNOP EFGH . -
=
b
by
e i
Py
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™} 33, 34, 35, 36. Tests R2, R3, R4, RS. Raven's Progressive Matrices, 1938.
. {20 minutes}
= Sets A & B (24 items); Set C (12 items); Set D (12 items);
_ Set E {12 items)
™) Purpose: To assess proficiency in reasoning with diagrammatic material.
""" - ped  Task: Select from among six or eight figures the one that would
fit in the lower right corner of a patterm or matrix which
- is either symmetrical in form or involves a serial
' progression in horizontal and/or vertical directions.
= - ; . .
= Source: Test developed by J.C. Raven 1938 Included as a reference
test for Induction in E.T.S5. Kit.
37. Pest R6. Reasoning (30 items, 5 minutes)
s .
Purpose: To assess proficiency in reasoning from given premises to
— their necessary conclusion.
E; Task: After studying the given facts, write the correct word in
the conclusion e.g.
3 M is younger than K. i
: K is older than N, therefore K is than M.
o I
Source: Tect developed by L.L. Thurstone, 1952.
—_ Tncluded as reference test for Deduction in E.T.S5. Kit.
- 38. Test R7. Verbal Intelligence (71, 75 items)
Purpose: To assess proficiency in reasoning with types of wverbal and
Y quantitative questiong commoniy included in group tests of
verbal intelligence.
e
Task: No special test was administered, as assessed IQ's were
— available for most children from verbal intelligence tests
’ administered by school counsellors.
| p ]
Source: Assessed IQ's in general represent an average of IQ's
obtained from the Test of Learning Ability TOLA 4, {A.C.E.R.)
b administered when the children were in Grade 4, and
; Intermediate D, (A.C.E.R., 1%49), administered in Grade 6.
e
VI. MEASURES OF SPEED OF PROCESSING PRINTED VERBAL MATERIAL
children are likely to differ not only in their extent of comprehension of
| : . o . . .
: printed verbal material, that is, in thelr power of comprehension, but also in
b ] their speed of comprehension of such material., A study of the components of
1 e reading comprehension should therefore include measures of comprehension
i obtained under speeded as well as unspeeded conditions, since additional
. n& components may be present under the speeded condition. One such component could
: be the speed with which children can perceive the actual letters and words in a
(B e
~ ﬂ
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passage., Tests of the perceptual speed factor ﬁere included in the battery to
measure this dimension. The effect of speeded conditions on reading cﬁmpre—
hension was allowed for by including a speed of reading test, and also bf
applying under speeded conditions a cloze test of reading comprehension based
on a passage of equivalent length and complexity to that used in the cloze
reading comprehension test C4 which was administered under unspeededlconditions.

39. Test 81. Speeded Cloze Reading Comprehension (Pagsage equated) (30 items,
4 minutes)

Burpese: To assess performance on a cloze reading comprehension test
under speeded conditions.

Task: As for Test C4, but accompanied by instructions to children
to work quickly as they would not be allowed much time for the
test.

Source: “"Cherokee Indians" passage from the Miller-Coleman

Readability scale, of similar length and linguistic complexity
to the "Jimmie Cod" passage employed in the unspeeded cloze
Test.

40. Test S2. Chapman-Cook Speed of Reading Test (30 items, 2% minutes)

Purpose: To assess speed of comprehending simple verbal material
Tagk: Cross out, in the second part of each paragraph, the one word

which spoils the meaning. e.g.

There was a fire last night, and five houses were burned to the
ground. It all happened because someone was careless, and threw
a nail into the waste-paper basket.

41l. Test 83. PFirst Digit Cancellation (75 items, 3 minutes)

Purpose: To assess speed of locatlng a well-known namexlcai symbol,
in a mass of material.

Fask: Cross out each number in a row that is like the circled
number at the beginning of that row.

(87 6 035 2210 . . . .. .. .18
Source: L.L. Thurstone. Included as a reference test for Speed of
Symbol Discrimination or Perceptual Speed factor in E.T.S.

Kit. (French, 1954).

42. Test S4. Letter "A" (200 items, 2% minutes)

Purpose : To assess speed of locating a well-known wverbal symbol in a
mass of material.

Task: Each column of words has four words containing the letter
"a'"., Find these four words in each column as quickly as
possible.

il
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Source: L.L. Thurstone. Inciuded as a reference test for Speed of
Synbol Discrimination or Perceptual Speed factor im E.T.S.
kit. {Fremch, 1954, French et al., 1963).

C. SELECTION OF SAMPLE

Three large government schools were selected from each of two contrasting
socic-economic groupings in metropolitan Sydney and all sixth grade children in
these schools were included in the sample. Congalton’s seven-point scale (1969},
which was based on ratings of the social standing of Sydney suburbs by.samples of
Sydney residents and of real estate agents, was used to provide an estimate of
the socio-economic rating of areas. Children from areas in Categories 2 and 3 of
Congalton's scale were regarded as falling within the middle~-class socio—economic
grouping and children from areas in Categories 5 and 6 of the scale as falling
within the lower-class soclo-economic grouping. These socio-economic classifications
were subsequently found to be valid fof the areés concerned by reference to a more
recent and objectively based analysis of socio-economic status in different parts
of Sydney {(Davis and Spearritt, 1974), except for one of the schools whose
catchment area was not as distinctively lower-class in character as had formeriy
been assumed.

Permission to seek the cooperation of the schools was granted by the
Director-General of Education in New South Wales. Schools were selected for the
étﬁdy only if 90% or more of their Grade 6 children were native speakers of
English and if their Grade & claéses were not involved in other exyeriﬁental WOrk.
The three schools within each socvio—economic group were widely dispersed
geographically.

Table 3.2 shows the number of children tested in each school at any time
and the number of children included in the final sample for data analysis.
Children for whom complete or almost complete results were not available were
excluded from the final sample. The m@an‘score of the child's class was assigned
to a child in the ten instances in which between one and four of the scores were

not available for that child.
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Table 3.2. Details of Sample

Nunmber tested

-
L

Number included "™ 4

at any time in final sample

Boys Girls Total PBoys Girls Total

Middle~Class Areas

School A 83 90 173 70 71 141 _
School B 95 78 173 81 63 144 |
School C 21 43 &4 15 39 54
Total 199 211 410 166 172 339 __
Lower—Class Areas
School D 79 75 154 55 40 g5 *1 7}
School E 61 53 114 50 40 90 __
School F 70 68 138 50 50 100 |
Total 210 196 406 155 130 285 T

D. APPLICATION OF TEST BATTERY

Since approximately 10 hours were required for the administration of
the battery of 38 tests, the testing program was spread over four mornings.
¥ost of the reading comprehension tests were applied during the first 90-minute
testinglsession each morning, the remaining tests being applied in the latter
part of this session or in the &60-minute testing session following the mig~
morning recess. In determining the day and the order in which the tests were
administered, account was taken of the need to provide pupils with a variety of
tests in any one day. The order of administration is set out in Appendix B.

The tests were administered by seven experienced testers - school
Qounsellors or teachers or research assistants - over a five~week period from
5th Novgmber to 10th December, 1973. While it was plarmed to have a time lapse
of cne week between each of the four test administrations within a school, it
was not always possible to arrange this within the school's time table. Although
the number of days between the application of successive administrations ranged
mostly between five and nine, there were five instances in which there was an
interval of three days or less bet@een successive administrations of two sections
of the test battery. Since a time lapse of one week between test administrations

was sought largely for the convenience of school organisation, and since there
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were no cobserved fatigue ox reduced motivational effects in the latter cases,
rhis variation in the testing time pattern does not seem likely to have
influenced the pattern of test results.

Except for a couple of instances, the pencil and paper tests were
applied by each tester to the came class on each of the four mornings. All
clasces within a school were tested at the same time, each tester following
standard instructions for gaining pupils' interest in the program and for
administration of the tests. The‘only variation in the order of testing
oceurred with the two tests presented by tape-recorder, which were applied
at different times on the third day by two of the testers only.

Data relating to the children's performance on relevant achievement

and verbal intelligence tests were obtained from school records.

E. SCORING OF TESTS

In most of the tests, there was only one cbrrect answer for each question,
and one mark was credited for this answexr. In the case of tests reguiring
a constructed response of more than one word, {(i.e. G5 Scrambled Sentences,
&7 Comprehension of Sentence Structures, 68 Comprehension of Anaphoxic
Expressions, and G2 Embedded Sentences), answers were marked against a scoring
key listing all acceptable responses. For the cloze tests, credit was given
for the insertion of the exact woxd only. In the Ambiguocus Sentences test,
credit was.given f&r an item only if the correct two from the four line

drawings for each item were identified.

F. RELIABILITY COEFFICIENTS OF TESTS

Reliability coefficients were computed for most of the tests to
indicate the extent to which they were providing consistent ox stable measures
of the skill in guestion. The coefficients, which are set out in Appeﬁéix c,
were of a sufficiently high level for a factor analytic study, except in the
case of Test Cll, Comprehension of Implicit Information, which contained only

six items. As a result, less reliance has been placed on factor loadings

derived for this test.
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CHAPTER IV

RESULTS OF EXPERIMENTAL STUDY

The results of the main factor analytic study are presented in this
chapter, togethér with the results of a number of subsidiary analyses based
either on the camplete final sample of 624 cases or a one-in-six systematic
random sample of 104 cases drawn from the final sample. The correlation
matrices on which the main factor analytic study is based are given in abridged
form (i.e. correct to two decimal places) in Appéndices D.1 and D.2. They were
derived from normalized niﬁe—point scales in most instances so that disparate
raw score distributions would not distort the factor structure. In the case
of tests with highly skewed raw score distributions, seven point or five-point
normalized score scales were used (for 6 tests) or noxmalized T score scales
with a mean of 50 and an S.D. of 10 were employed (for 7 tests). Correlations
of the test with age were mostly between 0.00 and -.20 for middle class

groups, and between 0.00 and -.30 for lower class groups.

A. RESULTS OF FACTOR ANALYTIC STUDY

Separate factor analyses of 42~variable correlation matrices were
undertaken for each of the four socio-economic class X sex groupings i.e.

middle class boys, middle class girls, lower class boys and lower class girls.

Two forms of factor analysis were applied to each of the four correlation matrices

{Appendices D.1 and D.2). In determining the number of factors, reliance was
placed on the unrestricted maximum likelihcod method {Joreskog and van Thillo,
1971), which allowed the use of a statistical test of goodness of fit to
determine the minimum number of factors required to account for the observed
correlations. Principal factor solutions using sguared multiple correlations
as eommunality estimates were dlso obtained for the number of factors
corresponding to the nutkber of eigenvalues greater than un;ty, and for the

number of factors designated as significant by the maximum likelihood method.

-
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Normal varimax roﬁations of the factors obtained by each method provided
orthogonal solutions (i.e. with uncorrelated factors) for comparison with the
factor pattern hypothesized in Table 3.1 in Chapter 3.

The number of factors needed to account for thé correlations in each of
the four class-sex groupings, as indicated by the unrestricted maximum likelihcod
method, is set out in Table 4.1, For purposes of comparison, the last column in
the table shéws the nuwber of eigenvalues greater than unity in the principal

factor solutions.

mable 4.1 Number of significant factors for clagss-sex groupings
with associated indices

Tucker's No. of
No. of ' reliability eigen-
Group N Factors X2 df p coefficient values .
R - »>1
Middle class boys 1é6 & 665.86 624 .12 .982 9
Middle class girls 173 8 595,97 553 .10 .980 8
Lower class boys 155 7 620.83 588 .17 .989% 5
Lower class girls 130 <) 660.60 624 .15 .983° 7

The rotated maximum likelihcod factor solutions corresponding to the number
of factors indicated for each class-seX grouping are included in appendices E.l to
E.4. Principal factor solutions are not presented since they yielded the same
factors and similar factor loadings to the maximum likelihood solutions in most
cases. Additional factors designated as significant by the principal factor
solutions were in most instances defined by one test only or based on moderate to
iow loadings on a small number of variables with no discernible pattern linking
the variables. Sinve the factors for each of the four class-sex groupings
correspond to a large extent, the solutions have been brought togethexr for the
purpose of factor interpretation, To simplify the preseﬁtation, the tables of
factor loadings in the following pages consist of varimax rotated maximum likeli-
hood factors only, except where rotated principal factor lcadings are needed to
clarify the interpretation of the factor.

Factors are defined below largely in terms of ﬁhose tests with loadings
2.30 on the factor, as loadings of this magnitude are significantly gifferent
(p(.GOl) from zero. The tests represented in the factor are listed in each case,
in order of the size of their loadings on the factor to the extent possible.

Where loadings fell below .30 for one or two class-sex groups, the actual

loadings have been included in brackets.
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- Factor A - Knowledge of Word Meanings . N
The oxdexr of listing of tests in Factor A is based on an average rank orderf_;,_.m
’ i ‘ alp
of the loadings of the tests within each class~sex group. In respect of the testsm_: o
. do
defining Factor A (i.e. with loadings 2.30), there was almost perfect agreement
w-ﬂf‘.'i”‘."lﬂ Le‘
between the rotated maximum-likelihood and prineipal factor solutions for the four
e R )
class-sex groups.
e md  Th
Table 4.2, Factor A |
Factor loadings o ¢ e of
1 e
Middle Middle Lower Lower S S
Class Class Class Class Sc
Boys Girls Boys Girls e | wy
Test {Factor V) (Factor III) {(Factor II} {(Factoxr IV) t
nl. Vocab, no context .53 .69 .64 .72 ey gl
G8. Anaphora .44 .54 .74 .48 s
Cl. Basic Skills, Literal Mng. .47 .53 .72 44 pavs ¢ e :
G1l0. Deep Structure .40 45 .74 .58 { ‘
G2. Linguistic Maxkers .B3 .52 .65 .48 o e
R7. Verbal Intelligence AT .52 .60 .59
L3. Vocab. in context .40 .65 .65 .48 I
8l. Speeded Cloze Rdg. Comp. .43 .52 .68 .50 ¢
G5. Scrambled Sentences .50 .40 .68 .52
C7. Comprehension Statements {.20) .55 .82 .53 SR R
82, C-C Spd. Rdg. .43 .62 .62 .50 ;
PLl. Word Sounds A9 .42 .59 .67 s L
C5. Chunked Rdg. Comp. .31 .50 .66 .61 ﬁ
P2. Finding Rhymes .50 .38 .55 .72 S
C4. Cleze Rdg. Comp. .30 .49 .64 .69
CL3. Rdg. for Inference (.29} .63 .68 .47 .. o
C2. Basic Skills, Implied Mng. .37 .73 .56 .41 :
Cl0. Explicit Inf. Rdg. Comp. {.22) .66 .70 {.24) 4
C3. Mult. Choice Rdg. Comp. .30 .47 .64 .51 e
Cl2. Rdg. Note Details .40 .53 .56 +37 .
G9. Embedded Sentences .56 .34 .63 .38
G3. Punctuation A .38 (.28) .54 .64 :
G6. Combining Sentences .35 .47 .65 .32 s oy
P3, Hidden Words {.24) .40 .45 .59 :
Gl. Viord Uses .37 (.28) .48 .55
C6. Comprehension Questions (.24) .34 .71 .32
L2. English Picture Vocab. (.17) .55 .42 .43 ]
G7. Compreh. of Sent. Struct. (.23) .49 .53 .42 i
G4, Punctuation B (.16) {.28) .53 .57
C9. Following Inst. B (.18) (.29) .52 .52 Sl
Cll. Implicit Inf. Rdg. Comp. (.16} .52 .54 (.23) ]
P4. Word Attack .34 .38 .39 .37 g
C8. Following Inst. A. .33 {.02) .37 .48 :
R6. Thurstone Reasoning - A4 - - 6y |
—
AR
i
B
T
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The tests which do not have significant loadings on Factor A are

almost as important in arriving at an interpretation of the factor as those that

l do. In particular, the non-verbal sub-tests of Progressive Matrices 1938, the

!YXTJ Letter Grouping Test of meaningless groups of letters and the Perceptual Speed

: tests are not represented in the factor. With two partial exceptions, viz.

¢ Thurstone Reasoning and Ambiguous Sentences, any test involving the associlation

{  of a printed word symbol with its spoken form {e.g. Word Sounds) or with the

neaning of the word is represented in the factor. The inclusion of the Word

Sounds test in the list would suggest that the factox might involve no more

than making the connection between the printed word symbol and the corresponding

spoken form. But all of the other tests in the list, including vocabulary

T tests with quite high loadings, call for the association of a printed ox

imﬁ1 spoken word symbol with its meaning. The factor has therefore been labelled

4  as knowledge of word meanings. T+ conforms closely with the hypothesized factors

g-g# of vocabulary knowledge and phonological—orthograghical competence as outlined
in Table 3.1; the suggested distinction between these two factors was not

confirmed by the data. It would appear that at the Grade 6 level the skill

>
of associating a printed word symbol with its corresponding spoken form is
generally well established so that differences among children's performance
|
| in this respect are overshadowed py differences in their ability to extract
R
: the meaning of words from the printed word symbols perceived by them.
vy
g
e
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Factox B — Reasoning

Factor B groups together those tests which agpear to define a similar
factor in all four rotated maximum~likelihood solutions. The corresponding
rotated principal factor sclutions conformed closely with those presented in
Table 4.3, and helped to define the factor more sharply in that many of the
loadings in the range from .30 to .35 in the table fell below .30 in the
principal factor solutions.

Table 4.3 Factor B

Factor loadings

Middle Middle Lower Lower
Classg Class Class Class
Bovs Girls Boys Girls
(Factor IV) (Factor II) (Factor ITI) (Factor =)
R2., Prog. Matrices 38, A+R .50 .54 .67 .50
P3. Prog. Matrices 38, C .49 .44 .65 .65
R4. Prog. Matrices 38, Db .57 .76 .74 .80
R5. Proy. Matrices 38, E .62 .37 .50 .50
C9. Following Inst. B .37 .44 .33 .31
R7. Verbal Intelligence .32 -] .34 {.26)
G6. Combining Sentences - .52 - -
Cl. Basic Skills, Literal Mng. - .44 - -
GlO. Deep Structure - .40 .31 -
C5. Chunked Rdg. Comp. - .38 - -
G5, Scrambled Sentences - .35 .35 .33
G2, Linguistic Markers - .33 - -
Cl0. Explicit Inf. Rdg. Comp. - .33 - -
C8. Following Inst. A - .33 - .32
L2, English Picture Vocab. - .32 .32 -
C3. Mult. Choice Rdg. Comg. - .32 - -
Cli. Implicit Inf, Rdg. Conp. - .31 - -
G3. Punctuation A - - .37 -
L3. Vocab, in context - - .32 -
Li. Vocab. no context - - .31 -

Being largely defined in these solutions by the sub-tests of Progressive

Matrices, 1938, this factor is clearly a reasoning factor, of the form hypothesised

in Table 3.1. The loadings of the verbal intelligence rating obtained within the

school and the loadings of the Following Instructions B test, regquiring the
following of more complex direétions are consistent with this interpretation.
The solutions preésented suggest that the factor is largely determined by the
diagrammatic form of reasoning item emploved in the Progressive Matrices test.

However, subsequent comparisons of factor solutions* based on correlation matrices

* These comprised eight-factor rotated maximum likelihood and principal factor
solutions for all boys and for all girls.

[
|
E

1
37

i

IEIANE

iy

e

Burr g

IR

us
ir
by

Ve



B v

3
i

1

55.

using the sub-scoxes of the Progressive Matrices test, and then the total score
instead of the sub-scores, showed +hat the factor was not chiefly determined

by diagrammatic items but that it was defined by Following instructions B,

verbal Intelligence and to a lesser extent, Following Instructions A and Deep
Structure, as well as by Progressive Matrices 1938 total score. Nevertheless,

the factor is not as widely based a reasoning factor as hypothesized. Probably
pecause of the importance attached to speed of working, the Letter Grouping and
Thurstone Reasoning tgsts, inoluded as reference tests for inductive and deductive
reasoning factors respectively, were found to be represented on a speed factor
rather than on a reasoning factor.

In the interpretation of fhe present factor, not much store need be placed
on the tests listed in the lowest part of Table 4.3. With one or two exceptions,
the lLoadings for these tests are not gubstantial, reaching significance in only
one or two of the four maximum likelihood solutions and often failling to reach
significance in the corresponding principal factor solutions. Some of the tests
are reading comprehension tests, which were hypothesized. to have significant
loadings on a reasoning factox, but many of the tests ib the lowest part of the

table were not expected to be significantly loaded on such a factor.



Factor C - Semantic Context - _
Factor C is clearly defined by a common set of tests for maximum-— hmmn-ﬁmyg
C

likelihood solutions for Middle Class Boys, Lower Class Boys and Lower Class ,

Girls, and for the principal factor but not the maximuwm-likelihood solution

for Middle Class Girls.* For middle class boys and the lower class groups,

the rotated principal factor solutions conformed ¢losely with the maximum-
likelihood solutions with regard to the tests with loadings of .30 on Factor C.

Table 4.4 Factor C

Factor loadings

Middlie Middle Lower Lower
Class Class Class Class
Boys Girls Boys Girls _
Test (Factor I) (Pactor PF)¥** (Factor PF)# (Factor I)ags
Cl0O. Explicit Inf., Rdg. Comp. .72 .58 .55 .69
Cl, BRasic Skills, Lit. Mng. .54 .54 .53 .68
Cll. Implicit Inf., Rdg. Comp. .63 .34 .58 .58
C7. Comprehension Statements .53 .49 .64 .45
C2. Basic Skills, Tmp. Mng. .57 .58 W31 .62
G6. Combining Sentences .36 .58 .52 .59
Cc5. Chunked Rdg. Comp. .44 49 .55 .46
C3. Mult. Choice Rdg. Comp. .44 .50 .46 .48
CL2. Rdg. Note Details .58 .35 (.29} 48
Cl3. Rdg. for Inference .61 .57 .47 .39
Gl0. Deep Structure .33 .33 .51 .50
L1l. Vocab, noc context .45 .40 .38 .40
G5. Scrambled Sentences .33 .36 .43 .49
L3. Vocab. in context .34 .36 .42 .44
G2. Linguistic Markers .33 .44 .33 .45
Pl. Word Sounds (.21) 5L .52 .30
G8. Anaphora .36 41 .36 .40
¢6, Comprehension Questions .30 .45 S.52 (.23)
L2. English Picture Vocab. <AL (.27) (.22) .49
R7. Verbal Intelligence .38 {.28) .32 .36
82. C-C Spd. Rdqg. .32 .31 .32 .38
S1. Speeded Cloze Rdg, Comp. .39 (.22} .37 .32
G9. Embedded Sentences - .30 - .53
C9. Following Inst. B. {.28) .33 ¥ (.18)
G7. Compreh. of Sent. Struct. .32 - .32 -
R4, Prog. Matrices 38, D - 37 - -
P4, Word Attack - - .46 -
P2. Finding Rhymes - - .40 -
C4. Cloze Rdg. Comp. (.21) (.22) .35 (.2%)
C8. Following Inst. & (.25) {.18) .32 {.23)
* In some cases, principal factor solutions provided a clearer interpretation
of a factor than the maximum likelihood soclutions because of the differing
methods of factor extraction and the differing criteria for acceptance of
_factors as significant.
*¥% A varimax-rotated principal factor.
# A varimax-rotated principal factor. A very similar factor was identified

in an eight-factor maximum likelihood solution for lower class boys.
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The loading for the underiined tests in Factor C indicate that the
factor is best defined by the reading comprehension tests, all of which are N
represented in three or more solutions excepting the tests requiring the following
of printed instructions (A and B) and the cloze test, which are represented
in only cone or twe solutions. The factor corxxesponds closely with the hypotheslzed
factor of "Syntactic Comprehension" in Table 3.1, differing mainly in relation
to the absence of significant loadings for the tests of punctuation and
reasoning {R6} and to the presence of significapt though not substantial loadings
for the vocabulary tests. The relatively low loadings for the measures of
syntactic comprehension (i.e. Comprehension of Sentence Structure, Anaphora,
Embedded Sentences, Deep Structure and Ambiguous Sentences), coupled with the
higher loadings for the tests of reading comprehension, suggest that the factor
represents the apprehension of the explicit and implicit meaning of sentences
and passages rather than a mere literal translation of the basic information
contained in a sentence. Because of its involvement with the meaning of
sentences and passages in their wider context, the factor appears to be a semantie
context factor rather than .'syntactic comprehension'. The unspeeded cloze test
is the only regular reading comprehension test which fails to conform with this
interpretation, The factor‘qould also be described as a reading comprehension
factor or as the well-established verbal comprehension factor, but these labels

are not sufficiently specific to describe its nature fully.



Factor D ~ Sentence Comprehension

Class Boys, Middle Class Girls and, to a lesser extent, Lower Class Girls forms
the basis of the grouping set out undexr Factor D. For the two middle class
groups, pringipal factor loadings identified the same factors as the maximum
likelihcod loadings, though somewhat less strongly. For Lower Class Girls, the
factor could be identified in the principal factor solution only. No
corxesponding factor emerged for Lower Class Boys in elther the maximum
likelihood or principal factor solution, the variance of the relevant tests

having been absorbed by the reasoning factor, knowledge of word meanings and

A factor with common patterns of loadings in the solutions for Middle

semantic context factor.

o6,
C7.
¢8.
ca,
C13.

G6.
Glo.
G2.
C4.
Cc3.
c3.
c2.
L3.
Clz.
Gl1.
R5,

Table 4.5 Factor D

8.

Middle Middle Lower
Class Class Class
Boys Girls Girls o :L
Test (Factor VI) (Factor VI) (Factor PF)QE*E g
Comprehension Questions .61 .64 .43 —
Comprehension Statements .66 .33 (.22) ;
Following Inst. A .37 .37 (.14) sy e
Following Inst. B .40 .31 .33 '
Rdg. for Inference 40 .39 (.19} fm;
Combining Sentences .52 - - %ﬁym"
Deep Structure <43 - - 1 ™
Linguistic Markers .40 - -
Cloze Rdg. Comp. .37 - - F 7]
Mult,~Choice Rdg. Comp. .34 - - :
Chunked Rdg. Comp. .34 - - g ol |
Basic gSkills, Implied Mng. .32 - «30
Vocab. in context .32 - - JROUNES S
Rdg. Note Details - - .38 :
Arbiguous gentences - - .35 beare -
Prog, Matrices 38, E - - .32
* A varimax-rotated principal factor m?“”;]
Ea

Factor loadings

: L F 1B
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Factor D is defined chiefly by Comprehension ¢f Questions and less
strongly by Comprehension of Statements, the two types of item incorporated
in the Sentence Comprehension sub-~test of An Experimental Test of English as
a Foreign Language (ETS, 1971); it is also defined by the two tests designed to
assess proficiency in following printed instructions; The characteristic of
these tests which distinguishes them from other tests of reading comprehension
is that they are based on the comprehension of sentences, not passages. With
the exception of Following Instructions B, which was thought to reguire some
reasoning on the part of the student, the tests were expected to measure pure
comprehension involving appreciation of semantic meaning but not inference.

The factor can be appropriately interpreted as sentence comprehension, and

probably represents a simpler level of comprehension.in a limited context than
that invelved in understanding the passage-type comprehension tests which
define the semantic context factor, Factor C. The loadings for the Reading for
Inference test are not consistent with this interpretatipn of Factor D, though
it is relevant to'note that the passages used in this test are considerably
shorter than in the other reading comprehension tests, comprising three sentences
or less in many of the items.

The hypothesized factors did not include a sentence comprehension factor
of the type represented by Factor D.

Factor B - Punctuation

Corresponding factors from the rotated maximum_likelihood solutions for
Middle Class Boys, Middle Class Girls, and Lower Class Boys and for the rotated
principal factor solution for Lower Class Girls are grouped undex Factér E.

The two types of solution produced very similar patterns of significant loadings
on Factor E for the two middle class groups, and for seven-—factor solutions,
for Lower Class Girls also., This gimilarity, however, did not extend to Lower

Class Boys, Factor ¥ being identified only by the maximum likelihood solution.
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Table 4.6 Factor E

Factor loadings

Middle Middle Lower Lower

Class Class Class Class
Boys Girls Roys Girls
Test (Factor II) (Factor IV) (Factor I) (Factor pF)

G4, Punctuation B .83 .74 .74 .54
G3. Punctuation A .64 .75 AT .53
P2. Finding Rhymes .30 .50 ~ -
81. Speeded Cloze Rdg. Comp. .34 - - -
GLO, Deep Structure - .40 - -
R7. Verbal Intelligence - .38 - -
G5. Scrambled Sentences - .38 - -
G8. Anaphora ' - .35 - -
Pl. Word Sounds - .33 ~ -
C9. Following Inst. B - - - .44
C3. Chunked Rdg. Comp., - - - .33
S4. Letter B - - - .32

* A varimax-rotated principal factor.

The substantial loadings of the punctuation tests on Factor E justify its

interpretation as a punctuation factor, representing the children's degree of
proficiency in supplying appropriate punctuation marks for unéunctuated passages.
For the middle class groupings, the factor is not fully differentiated from

.tests involving sound-symbol identification. The tests listed in the lowest paxt
of Table 4.5 have significant representation on the factor in only one of the
class~sex groups, and thus do not detraet frem the interpretation given to the
factor,

The Punctuation factor corresponded closely to the hypothesized factor of
the same name. ‘'The hypothesized loadings on this féctor fox the éloze reading
comprehension tests did not eventuate, except for the speeded form of the cloze
test in the solution for Middle Class Boys. There is thus ne support for the
idea that reading comprehension tests of the cloze type make more use of

Punctuation clues than other forms of reading comprehension test.
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Fagtor F - Perceptual Speed

sex groups with a similar pattern of factor loadings.

&l.

Factor F groups together another factor from each of the four class-

The pattern of lcadings

produced for each group was also similar for both the rotated maximum likelihood

and principal factor solutions, although the latter type of solution tended to

define the factor more sharply.

S3.

‘54.

RI.
P3.
sk.

RO, -
52.
Gl0.
L.3.
co.
R7.
G2.

Ch.
LL.
G4.
G3.
G8.
G2.
G7.
RS.

Table 4.7 Factor F

Test

First Digit Cancellation
Letter A

Letter Grouping
Hidden Words
Speeded Cloze Rdg. Comp.

Thurstone Reasoning
C~-C Spd. Rdg.

beep Structure
Vocab. in Context
Following Inst. B
Verbal Intelligence
Linguistic Markers

Chunked Rdg. Comp.
Vocab., no context
Punctuation B
Punctuation A

Anaphora

Embedded Sentences
Conmpreh. of Sent. Struct.
Prog. Matrices 38, E

Middle
Class

Boys

{Factor IIIL}

.53
.37

.55
.53
.37

.55
.44
.41
.33
.33
.33

Factor loadings

Middle
Class
Girle
(Factor V)

.71
.59

.30
(.20)
.34

Lower Lower
Class Class
Boys Girls

(Factor IV) {(Factor III}

.68 .53
.46 .50
.55 .47
- 44 L33
(.16} .32
.42 : -
.36 -
- .33
- .38
- .45
- .31
.31 .46
- .53
- .52
- .36
- .33
- .31
.35 -
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The tests of FPirst Digit Cancellation and Letter "A", (see page 46) were
ingcluded in the battery as reference tests for the Pexceptual Speed factor, and
as they have sabsta;tial loadings on Factor F in both types of solutions for all
four class-sex groups, the factor is appropriately identified as a Perceptual
ggggg_factor. Table 4.7 reveals that Letter Grouping, Thurstone Reasoning and
Hidden Words have substantial loadings on this factor but in the case of the
latter two tests, the loadinys obtained from the principal factor solution tend
-to be considerably lower. The representation of the three tests on this factor
was unexpected, as Letter Grouping and Thurstone Reasoning are reference tests
for the inductive and deductive reasoning factors respectively, and Hidden Words
was included as a measure of phonological-orthographical competence., In working
through the tests, however, a child who was able to locate verbal symbols guickly
would have an advantage over perceptually slower children, so that the loadings
of these tests on the Perceptual Speed factor are understandable, as are also
the loadings of the other speeded tests viz., Speeded Cloze Reading Comprehension
and Chapman-Cook Speed of Reading. The loadings presented for other tests in
Table 4.7 £§nd to be smaller or confined to one solution only and in the case
of the principal factor solutions they were generally below the designated level
of significance.

The Perceptual Speed factor was identified in the hypothesized form for
the appropriate reference tests, but it attracted variance from a number of other
tests also, and this had not been hypothesized.

Ungrouped Factors

Most of the remaining factors with significant locadings in either the
maximum likelihood or principal factor solutions were virtually singlet factors
specific to individual tests such as Ambiguous Sentences, Hidden Words or
Thurstone Reasoning, and they provide no information about what these tests
measure in common with other tests in the battery. Other ungrouped factors with
Significant loadings are set out in Table 4.8; the symbols PF9 refer to a nine-
factor principal factor solution, ML8 to an eight-factor maximum-likelihood

solution, and so on.
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4.8 Ungrouped Factors

Test

Middle Class Boys

English Picture Vocab. Test
Thurstone Reasoning

Vocab. in context

Speeded Cloze Rdyg. Comp.

L2.
RE.
L3.
s1.

R2.
cé.

Prog. Matrices, A+B
Cloze Rdg. Comp.

Middle Class Girls

G9, Ewmbedded Sentences

sl. Speeded Cloze Rdg. Comp.
c4, Cloze Rdg. Comp.

{9, Following Inst. B

Lower Class BOYS,

Pl. Word Sounds
R7. Verbal Intelligence
Gl. Word Uses

Tower Class Girls

s51. Speeded Cloze Rdg. Comp.
C13. Rdg. for Inference
82, ¢C-C Spd. Rdg.

R%. Thurstone Reasoning
C4, Clome Rdg. Comp.

Loadings

PF9

.57
.35
.33
.30

PF9

.42
.39

ML8

.48
.43
.41
.37

.37
.36
.33

ML&

.49
.36
.31

ML6

.45
.33

Test

C6. Compreh. Questions
C¢7. Compreh. Statements
¢13. Rdg. for Inference
G11. Anbiguous Sentences
G6. Combining Sentences
c4. Cloze Rdyg. Comp.

G7. Compreh. of Sent. Struct.
1l. Vocab. ho context

L3, Vocab. in context

P4, Word Attack

R6. Thurstone Reasoning

G1l. Ambiguous Sentences

1L2. English Picture Vocab. Test
¢1l1l. Implicit Inf. Rdg. Comp.
R7. Verbal  Intelligence

L1. Vocab., no context

¢l2. Rdyg. Note Details

61. Spesded Cloze Rdg. Comp.
s2. C-C Spd. Rdg

L3. Vocab. in context

G8. Anaphora

C13. Rdg. for Inference

C4. Cloze Rdg. Comp.

G7. Compreh. of Sent. struct.
Pl. Word Sounds

P3, Hidden Words

Loadings

PF9

.44
.39
.29
.38
.31
.31

PFB

.55
.32
.32
.31 .
.31

PF8

.44
.39
.34
.34
.33
.33

ML

.60
.54
.47
.47
.45
.43
.41
.39
.37
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Although all of the factor loadings in Table 4.8 are significant, they

are low in magnitude and contribute little to clear Ffactor definition. Many

i 1

of the factors are, in effect, defined by one test with a distinectly highex
loading than the other tests. There is, however, a suggestion of a 'speed of

reading' factor for lower class girls and of a possible 'syntactic comprehension'

A

factor involving cloze type tests among middle class girls,

T
Factors identified for combined group of boys and of girils
TR
Subsidiary analyses were undertaken to determine whether any additional ;

factors would emerge for the combined group of boys (N=321) or for the combined
group of girls (N=303). Elght-factor maximum likelihood and principa1 factor ?
solutions using in turn Progressive Matrices sub-scores and total score produced e
five factors corresponding to those idgntifie& in the preceding pages viz. Fo

Knowledge of Word Meanings, Punctuation, Perceptual Speed, Semantic Context and

Reasoning though they were less sharply defined for the latter two factors in

Some solutions, Factor D, Sentence Comprehension was identified in a similar

form for boys but only in one of the solutions for girls.

One additional factor emerged in the four sclutions for the conbined

girls' group, with the following loadings.

. § E
Factor loadings { .
_ R
With PM38 sub-gcores With PM38 total score’
ML PE ML PF T
R6. Thurstone Reasoning «36 .48 .46 .54 ;
Rl. Letter Grouping - .38 .32 41 ;Tg
L2. English picture Vocab. Test .49 .31 .41 .33 -
R7. Verbal Intelligence - - .35 .34

This appears to be an additional reasoning factor, with a probable

emphagis on deductive reasoning, since it is best defined by the reference test

R6, Thurstone Reasoning. Such an interpretation must be tentative, however, since -

the Letter Grouping test is a reference test for inductive reasoning and since
the English Picture Vocabulary Test appears to call for little more than the

matching of a spoken word with a corresponding picture.

A1l of the other factors appearing in the solutions fox the combined

groups of boys or girls were, in effect, singlet factors for which interpretations

are not justified.
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Data for the combined groups of boys and girls were also used to

™ qetermine whether the same Factors would bhe identified if differences in

reasoning ability were controlled. Maximum 1ikelihood solutions for correlation

qmj matrices in which the effect of PM38 total score (non-verbal reasoning) had

tiailed out showed that the same factors emerged with the exception of

. been par
course of the Reasoning factor.
e
comparison of hypothesized and identified factors
The outcome for each of the hypothesized factors is summarized in this
gection.
- ‘
Hypothesized factor _ Identified factor
rﬁﬁ I. Phonologi&alwoxthographical Com- Not identified.
: petence , '
[ TR # nowledge of grammatical functions. Mot identified.
III. Punctuation. Punctuation (Factor E}.
red IV. Syntactic Comprehension. Mot identified as such, but incorporated

within a wider factor identified as
. Semantic Context. {(Factor C}

v. Vocabulary Knowledge Knowledge of Word Meanings. (Factox A)
3 VI. Reasoning Reasoning {Factor B}, rhough less widely
B represented in the reading comprehension
tests than hypothesized.
Not- identified, mostly merging with
Perceptual Speed factor.
e VERIE. Perceptual Speed pPerceptual Speed {Factor Fy.
{(IX) No relevant factor hypothesized. Sentence Comprehension. {(Factor D).

'

VII. Reading Speed

3 The chief difference between hypothesized factors T and V was that the
. :

teste of Word Sounds and Finding Rhymes would have significant loadings on the

’ phonologicalworthographical competence factor, but not on the vocabulary factor.

This distinction was not maintained, and one factor - ¥nowiedge of Word
M Meanings - proved to be sufficient to account for the hypothesized loadings on

'{RJ the two factors.

The hypothesized factor of xnowledyge of grammatical functions was expected

g& to be well represented by tests reguiring an understanding of the functions

|
i performed by particular classes of words in sentences and by cloze tests of

reading comprehension. Other teste of knowledge of syntactical structure were

E alsoc hypothesized to be represented in ¢his factor. The factor, however, did

not emerge in the empirical analysis, the variance of the relevant tests being

accounted for largely by the factors of knowledge of word meanings and semantic
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context, and in some cases by reasoning, sentence comprehension, punctuation
and perceptual speed factors.
The same tests of grammatical and syntactic competence were also

hypothesized to involve a syntactic comprehension factor, but in the empirical

L T ; 3

"

analysis the factor in question was found to have much higher loadings on the

reading comprehension tests than on the more pure syntactic tests, and was g

- A——
N

I H
accordingly identified as a semantic context or reading comprehension factor. {

The results suggest that syntax and content are inextrica]:_)ly interwoven in

children's comprehension, and that the prospects for developing separate measures
of the syntactic understanding a child brings to his comprehension are not =

promising. - & j’
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B. WHAT SKILLS ARE BEING MEASURED BY DIFFERENT TYPES OF READING COMPREHENSION
TEST?

Until the 1950's, tests of reading comprehension were predominantly

of the multiple-choice type. The advent of the cloze test in 1953 {(Trayloer,

1953) provided a significant alternative nethod for measuring reading

comprehension, though it took some ten to fifteen years for its potentialities

o be fully appreciated. Other forms of reading comprehension test appeared

in the early 1970's, largely as an outcome of a renewed interest in the

ji measurement of language comprehension and reading comprehension in particular;
T these included Carver's "chunked" test (Caxrver, 1970), and Schlesinger and
Weiser's systematically constructed tests of information given explicitly or

impkicitly in a passage (Schlesinger and Weiser, 1970). Questions were ralsed

about what wag being measured by these different types of tests, some tests

being thought to depend more heavily on some skills (e.g. syntactic skills)

than other tests (Carroll, 197ib). One of the purposes of the present study

was to provide information about these issues. In particular, it sought to

answer the question: "Wnat skills are being measured by different types of
‘3 reading comprehension test?"
The hypothesized factor composition of the thirteen tests of reading
comprehension and of the two speeded tests of reading were indicated in Table
;! 3.1. It can be seen that all thirteen tests of reading comprehension were
B expected to have substantial loadings on factors of phonological-orthographical
g ;;3 competence, syntactic comprehension and vocabulary knowledge, except that the
é tests of following printed instructions were hypothesized to have lowex loadings
] on a vocabulary factor because of the relatiyely sinple words used in these

fests. All of the tests were espected to have significant loadings on &

reasoning factor, except Comprehension of Statements which required the
celection of a sentence which was a paraphrase of a stimulus sentence and
~d ] Following Printed Instructions A which called fox the understanding of very

g w simple sentences. Loadings on the reasoning factor, however, were hypothesized
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to be rather more substantial for tests involving inference than for tests
for literal meaning only (e.g. C2 ws, Cl, Cli vs. ClO, C13 vs. Cl2}, and more

substantial fox the multiple-choice reading comprehension test than for the

cloze and chunked reading tests developed from linguistically equated passages.
In addition, the cloze test was singled out as having significant loadings on
a grammatical and punctuation factof. Hypothesized loadings for the speeded
cloze test paralleled those for the clozme test, but included 2 reading speed
component, which was also expected‘to appear for the Chapman-Cook Speed of
Reading test.

The actual factor compesition of the reading comprehension tests is
summarized in Table 4.9 in a. form convenient for interpretation. The table

is based on the factors identified in the earlier section of this chapter and

the significant loadings of tests on those factors. Two crosses are used in

the table to represent the more substantial factor loadings of .40 and above,

with loadings from .30 to .39 being represented by one cross. :_! -
el

.

o

o
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Table 4.9, Summary Pattern of Factor Composition of Reading Comprehension

Tests
TESTE¥ FACTORS
Knowledge Semantic Sentence Reason Percept. Punctu-
of Word Context Compre~ -ing Speed ation
Meanings hension
Cl. Basic Skills, Literal bl d XX
. X ®X XX
Meaning XX XX
¥ XX
. c2. ﬁzzzankllls, Implied §§ §% X
g ‘ XX XX x®
C3. Multiple Choice Rdg. Comp. x§ xx X %
XX X¥
. XX
C4. Cloze Rdg. Comp. &= ®
. XX X
XX
mnm_g C5. Chunked Rdg. Comp. ® prod X ®
¥ ﬁ xxX XX X
ux fieid
‘ XX XX b4
: €6, Comprehension Questions x K%
X nx X
®X Xx
o x XX
C7. Comprehension Statements B+ 4 XX
. XX prod b4
i : biod X
XX XX
P 8. Foliowing Instructions A X % «
X X
H¥ x
E C9. Following Instructions B XX X X
. x X XX
: it *x ®x % XX X
[ SE: T
C10, Explicit Inf. Rdg. Comp. < XX «
XX XX
X%
I cll, Implicit Inf. Rdg. Comp. -~ XX %
¥ XX
XX
C12. Rdy. Note Details XX i
Fiale b3
: XX
§ e X XX x
Ci3, Rdyg. for Inference £X XX
XX x=X X
_— XX Xx
e gl., Speeded Cloze Rdg. Comp. §§ x X x
pid b4
XX = X
- §2. Chapman Ccook Spd. Rdg. 3% X xx
xx ¥ X
§] R P4 X

* Por each test, the first row of crosses represents significant
factor loadings for the group of middle class boys, subsequent
rows providing similar information for middle class girls, lower
class boys and lower class girls respectively.
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Given that the actual.factor composition of the total test battery
differed in some respects from the hypothesized factor composition, e.g.
Knowledge of Word Meanings included the two hypothesized factorsg of
phonological-orthographic competence and vocabulary knowledge, and Semantic
Context replaced Syntactic Co@prehension, the skills measured by different
types of reading comprehensioﬁ test can be ascertained from Table 4.9. It isg
apparent that different types of reading comprehension test involving the
comprehension of passages largely measure the same skills, viz. knowledge of

word meanings and semantic context or apprehension of the semantic meaning of

the passage. These include tests of the multiple choice type (Cl, C2, C3, C10,

Cil, €12, c13), of the cloze type (C4, 81) and of the chunked type (C5). These

tests have sporadic iocadings only on the other factors.

The pattern of leoadings for the Reascning factor sugéests that the
only reading compxehension tests in which reasoning forms a significant
component are the Following instructions tests. Table 4.9 shows that contrary
to expectations, none of the tests of implied meaning (C2, Cil or Cl3) were
represented to any appreciable extent on the reasoning factor; indeed,
Appendices E,l t¢ E.4 indicate +that loadings for the implied meaning wversion
of a test tended to be smaller than those for the literal or explicit meaning
version e.g. €2 vs. Cl, Cl1 vs., €10, €13 vs. Cl2. Thus in the present study
reading comprehension tests calling for an undexrstanding of the implicit
meaning of a passage do not appear to reguire any skills additional to those
employed in tests of reading for literal meaning.

It is of particular interest to note that the influence of grammatical
or syntactic skills was no more in evidence for the cloze tests than for. any
other form of reading comprehension test. Speeded tests of reading
comprehension, however, involve a perceptual speed factor which is generally
not evident in non-speeded reading comprehension tests.

Whét‘Table 4.9 does reveal is a clear differentiation between readiﬁg

comprehension tests requiring the understanding of passages and those calling

for the understanding of single sentences enly. The latter tests, viz.
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Comprehension of Questions, Comprehension of Statements, and Following
Instructions A and B tend to have more substantial loadings on the Sentence
Cemprehension factor than do the other tests of reading comprehension, which

in most cases have non-significant loadings. The tests of Following Instructions
present a further contrast with other tests of reading comprehension in that

they tend to have non-significant loadings on the semantié context factor. 1In
effect, these tests do rot reguire an understanding of the broader context of

a message being conveyed in the passage.or sentence, but merely an understanding
of a printed instruction. They tend also to involve reasoning to a greater
extent than other reading comprehension tests,

The guestlon as to "what skills are being measured by different types of
reading comprehension test" can be answered then in this way. Four broad types
of reading comprehension test can be distinguished:

Type 1. Tests requiring the understanding of simple instructions

Type 2. Tests requiring the understanding of simple one-sentence
guestions or statements

Type 3.. Tegts requiring the understanding of material presented in
passages, without distinction as to whether the tests are of
multiple-choice, cloze or chunked form.

Type 4. Speeded tests reguiring the understanding of matefial presented
in passages.

Type 1 tests of reading comprehension measure knowledge of word meanings,
apprehension of the meaning of single sentences, and ﬁo a small extent,
reasoning. Type 2 tests measure knowledge of word meanings, and apprehension
of the meaning of single sentences and of the broader context of those
sentences., Type 3 tests, the type most commonly employed to assess reading
comprehension, measure knowledge of word meanings, and apprehension of the
contextual meaning of the passages to be comprehended. Type 4 tests measure

similar skills to Type 3, but in addition measure speed of perceptual processing

of the printed material.
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‘As an additional check on this proposed classification of tests, a

number of maximum likelihood factor analyses were undertaken foxr the fifteen

reading comprehension tests alone. These indicated that there were three

significant factors for the middle class groups and foﬁr for the lower class
groups.® Since different types of reading comprehension test might be expected
to have some if not most abilitles in common, obkliqgue rotations were obtained
for the unrotated factor solutions. The results set out in Table 4.10 are

based on the delta values yielding the best approximation to simple structure.

* b study of the effects on the factor solutions of different methods of
scaling the original raw score distributions {{a) stanine scores for 8
variables, normalized T scores for 7 variables with skewed distributions;
(b} stanine scores for 8 variables, dichotomous or 3 point normalized
scores on the other 7 variables; (¢) stanine scores for B variables, and
actual raw scores for the other 7 variables) indicated that there were
slight differences in the number of factors declared as significant, but
revealed little variation in factor composition, except in the choice of
the singlet tests defining the additional "significant"

factors. scaling
method (a) has been adopted in this 15 variable study as in the main 42
variable study.
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Table 4.10. Direct oblimin solutions of maximum likelihood factors for fifteen
tests of reading comprehension
Fagtor Loadings (7.30)
Middle Class Boys Middle Class Girls
{pelta=0) {Delta=0)
Tests I II IIi I Ir 1IIX
cl. Basic Skills, Literal Mng. « 56 .74
2. Basic Skills, Implied Mng. .50 .35 .89
C¢3. Mult. Choice Rdg. Comp. .33 .40 .60
c4. Cloze Reading Comp. .57 .52
5. Chunked Reading Cowmp. 43 .58
¢6. Comprehension Questions .65 .53
7. Comprehension Statements .63 .69
c8. Following Inst. A .56 .62
C9. Following Inst. B .77 .42 .45
C10. Explicit Inf. Rdg. Comp. .85 .85
¢il. Implicit Inf. Rdg. Comp.’ .68 .60
¢c12. Rdg. Note Detalls .57 .57
c13. Rdg. for Inference .39 .68
51. Speeded Cloze Reading Comp. .55 .96
g2. Chapman Cook Spd. Rdg. .95 .56
Factorx Factor Correlations Factor Correlations
I .73 .55 .43 .52
11 .57 .15
Lower Clags BOYS Lower Class Girls
{(Delta=~.5) (Delta=-1.0)
Tests I If IIT v I I1 IiI v
cl. Basic Skills, Literal Mng. .46 .69 .33
€2. Basic Skills, Implied Mng. .87 .32 .30
c3. Mult. Choice Rdg. Comp. .49 .60
¢c4. Cloze Reading Comp. .56 .80
5. Chunked Reading Comp. .53 .13
C6. Comprehension Questions .66 .37
c7. Comprehension Statements .42 .39 .55
cg8. Following Inst. A .47 .52
c9. Following Inst. B .67 .41 .34
C10. Explicit Inf. Rdg. Comp. .92 .62
¢l1l. Implicit Inf. Rdg. Comp. .37 A3
¢12. Rdg. Note betails .80 .96
c13. Rdg. for Inference .85 .30 .48
g1. Speeded Cloze Reading Comp. .50 .52
g2. Chapman Coock Spd. Rdg. .67 .53

Factor

I
it
ITL

Factor Correlations

.61 .62 .25
.44 ,12
.14

Factor Correlations

.45 .BL .58
.27 .34
.37
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The solutions in Table 4,10 show some consistency among themselves and
also with the factors identified earlier in this chapter. At the same tihe
there are differences among the solutions which may reflect a hierarchy of
degree of language developmen£ among the groups.

Factor I in Table 4.]10 seems to be largely concerned with the extraction
of information from passage type reading comprehension tests, resewbling the

factor labelled semantic context earlier in this chapter. It is of some note

that two of the tests with high loadings on this factor viz. Explicit and
Implicit Reading Comprehension break away to form an additional factor (Factor
IT) in the lower class groups. PFactor II for the middle class groups and

Factor III for lower class boys resewbles the sentence comprehension factor

defined earlier, being represented mainly by Comprehension of Questions,
Comprehension of Statements and/or Following Instructions A and B. The loadings
on Tests $1 and 82 indicate that Factor III, except in the case of lower class

boys, is a speed of reading factor. There were no significant loadings on

Factor IV for lower class boys, and the factor is almost specific to the
reading to note details test for lower class girls.

The absence of factors distinguishing tests of literal or explicit
reading comprehension (Basic Skills Literal Meaning, Explicit Information
Reading Comprehension, Reading to Note Details) from tests of inferential
reading comprehension (Basic Skills Implied Meaning, Implicit Information
Reading Comprehension, Reading for Inference) was mnoted on page 70
and is confirmed. in Table 4.10. Even when this su£~set of six tests was
factor analyzed independently to yield two significant factorslfor the four
class-gex groups, the factors did not contrast the literal comprehension with
the inferential comprehension tests. The question of distinguishing between
literal and inferential comprehension is taken up again in Chapter 5.

The identification of a separate factor for the Explicit and Implicit
Reading Comprehension tests among the lower class groups suggests that the
task of discerning whether an answer agrees with or contradicts or is ir-

relevant to the information given in a passage is differentiable from, and

)

e

L
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;] possibly easier than, the task of finding answers to gquestions which call for

o~
| more weighing of alternatives and more interpretation of the meaning of the
| ;] passage* The two skills are nevertheless substantially correlated, the
Emﬁ!.. correlations being .61 in one group and .45 in the other. With the increased
ﬁ level of language deﬁelopm@nt in the middle class groups, however, the
7wt weyplicit-implicit" or "logically-derived-guestion comprehension factor" is
3 absorbed into the more general semantié context factor. The differentiability
" ;E; of reading comprehension tests may therefore dépend on the level of language
- development of the groups to which they are applied, being a iittle more evident
’ ,E; among lower class than middle class groups. Despite this tendency for factors
to merge in some gxoups,.the solutions in Table 4.10 suggest that there are
j experimentally distinguishable types of reading comprehension test, and that
- they conform with the types indicated on page 71, with perhaps one additional
i intermediate type (Type 3), thus:
' et Type 1. Tests requiring the understanding of simple instructions.
3 Type 2. Tests requiring the understanding of simple one-sentence guestions
e mﬁ or statements. |
- Type 3. Tests reqﬁiring +he understanding of material Qresented in passages;
ol ‘in which suggested answers either agree with, contradict or are
irrelevant to the material presented.
: Type 4. Tests requiring the understanding of material presented in passages,
! = with questions requiring more interpretation of shades of meaning
C o than in Type 3.
e Type 5. speeded tests requiring the understanding of material presented in
" passages.
TR % The measures of Explicit and Implicit Reading comprehension were the only
instances in which the questions for each of the two tests were derived
- from the same passages. While this could explain the emergence of a
separate factor defined by these two tests, this explanation is discounted
p— as it would have applied equally tc the middle class groups.
—

Ew'z'-rm?a‘—ﬁl
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C. IS IT PRACTICABLE TO ASSESS COMPREHENSION WI'THOUT INFERENCE?

The results presented in this section relate to a third major question
of the study:

Is it practicable to asgess comprehension without at the same time
assessing a person's inferential abilities?

Several reasoning tests were included in the battery as measures of the
ability of the children to draw inferences. Five of these tests, comprising
Verbal Intelligence and four sub-scores from the Progressive Matrices Test
1938, yielded a Reasoning factor common to the factor solutions {Factor RBR) for
the fcurlclass~sex groupings. Measures of word and sentence order and of
syntactic comprehension, and alsc some measures of reading comprehension had
been hypéthesized to involve little or no reagoning or inference and thus were
e¥pected to have non-significant loadings on such a factor. (See first data
colunmn of Tab;e 4.11). Other tests of reading comprehension were thought to
require a moderate or substantial degree of inference on the'part of the pupil,
and were expected to have significant loadings on the factor. TIf these
expectations Qére confirmed, it would be possible to distinguish between
comprehension tests which involved inferential abilities and thcse which did
not. The relevant results are set out in swmmary form in Table 4,11, together
with the loadings of the same tests on the Semantic Context factor, for reasons
Lo be stated later. fThe table isg based on the significant factor loédings
Presented earlier in this chapter for Factor B (Reasoning) and Factor C
{Semantic Context), Again, two crosses represent factor loadings of .40 and

above, and one cross represents loadings from .30 to .39,
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Table 4.11.

1.

Factor loadings »>.30 of Syntactic, Comprehension and Reasoning

Tests on Reasoning and Semantic Context Factors

Measures of Word and

_Sentence Order

G5,
G6.

Scrambled Sentences
Combining Sentences

Measures of Syntactic

Conpzrehension

G7.
G8.
G9.
Glo.
GLl.

Compreh. of Sent. Struct.
Anaphora
Embedded Sentences

Recovery of Deep Structure

Ambiguous Sentences

Tests of Reading

Comgreh@nsion

Cl.
c2.
C3.
c4,
C5.
Cé.
c7.
c8.
C9.
CLO.
Cil.
clz.
C1i3.

Basic Skills Literal Mng.
Basic Skills Implied Mng.
Mult. Choice Rdg. Comp.
Cloze Rdg. Comp.

Chunked Rdg. Comp.
Comprehension Questions
Comprehension Statements
Following Inst. A
Following Inst. B
Bxplicit Inf. Rdg. Comp.
Implicit Inf. Rdg. Comp.
Rdg. Note Details

Rdyg., for Inference

Measures of Reasoning

RL.
R2.
R3.
R4,
R5.
R6.
R7.

Letter Grouping

Prog. Matrices 38, AtB
Prog., Matrices 38, C
Prog. Matrices 38, D
Prog. Matrices 38, E
Thurstone Reasoning
Verbal Intelligence

Measures of Processing Speed

S1l. Speeded Cloze Rdg, Comp.

52.

Chapman Cook Spd. Rdg.

* gypothesized loading on reasoning factor.

Hyp*
ldg.
Reas.

»ix
HX

*

xx

XX

XX
XX

XX
.

Loadings on

Reasoning

Factor

MCB MCG LCB ILCG

XX
XX
XX

KX

XX

HX

]

WO ﬁ ®

Xy

w B

XX
XX

XX

XX

Loadings on
Semantic Context
Factor

MCB MCG LCB ICG

xX

XX

XX

XX

XX

X

X¥

XX

g% K

§ - ﬁ M

XX

XX
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Table 4.11 reveals a general absence of significant loadings of the
syntactic and reading comprehension tests on the Reasoning factex, with the
partial exception of the results for Middle Class Girls. Since the "Reasoning
Factor" section of the table indicates that most of the syntactic and
comprehension tests do not involve "reasoning"”, it would be possible to
conclude that it is practicable to assess comprehension without inference,
and that in fact most of the syntactic and reading comprehension tests studied
already do this. The results, however, when considered across the four groups,
call into guestion the adegquacy of the identified Reasoning factor as an
appropriate measure of inference; not only do the tests hypothesized to
involve no inference in fact involve no inference, but most of those hypothesized
to involve moderate or substantial inference alsc involve no inference. 1In
effect, with the exception of the Following Instructions B test, none of thé
reading comprehension tests, whether inferential in design or not, appear to
depend to any degree on the type of inference involved in these standard tests
of reasoning. It is possible, however, that a different type of inference is
called for in comprehension tests, involving the weighing of evidence and the
integration of facts and relationships presénted in different parts of a
passage, Taking this broader definition of inferential abilities, the
possibility of differentiating between inferential and non-inferential measures
of comprehension was considered in respect of the loadings of the testé on
the Semantic Context factor in Table 4.11.

The loadings of the tests on the Semantic Context factor suggest that
if inferential abilities are taken to include the apprehension of the widexr
meaning of sentences and passages as well as the abilities measured by the
reasoning tests, the only tests of com@rehensiéﬁ\that would be close to being
"inference-free" are Comprehension of Sentence Structures aﬁd Following
Instructions A, whoée loadings on the factors are..32 and .33 only. fhe
claims for the Cloze test to be included within this category are counter—
balanced by the loadings of the Speeded Cloze test. Considering.both factors
together, it appears to be practicable to assess comprehension in the form

adopted in Comprehension of Sentence Structures and the Following

T

oy
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Instructions A tests without assessing at the same time a person's
inferential abilities.

This section completes the analyses required to answer the three main
gquestions to which the study was addressed. A number of subsidiary analyses
were undertaken, however, to explore more completely the considerable amount
of information collected about the comprehension skills of Grade 6 chiidren,

and these are reported in the zemaining sections of the chapter.
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p. DEGREE OF MASTERY OF SELECTED LANGUAGE SKILLS

1. The Concept of Mastery ) o

Since the major purpose of the study was to identify the components - :

of reading comprehension, most of the tests were constructed in such a way o R -
!

that they would spread the scores of Grade 6 children over the working range i

of scores. Some tests, however, were included as measures of basic language

-

skills ir which children might be expected to have a high degree of competence %

as a pre-reguisite to being able to read passages with comprehension. These

comprised tests of proficiency in sound-symbol correspondences, and tests - ?

designed to assess sentence comprehension in a relatively pure form. Because W
b

of the presumed importance of mastery of these skills in the process of reading

comprehension, an analysis was made of the actual degree of mastery attained.
Mastery is a rather more difficult concept to define than the term

itself implies., A child can be said to have mastered an item, or more . i

precisely, the skiil reflected in that item if he answers the item correctiy. :

But when the particular language skill is assessed on the basis of a number

of iltems, as it usually must be in order to arrive at a reliable measure of

e

the skill, the question of whether a child has masterad & skill does not adnit

of such a precise answer. Ip this case, mastery prcbably has to be

interpreted as near-perfect rather than perfect scores on the total collection
of items, to allow for the occasional lapses in performance ox nisunderstandings
that’ may occur even among highly skilled people in an activity.

A further problem with the notion of mastery is that while it is usually

judged in relation to the particular set of test items selected to measure
the language skill in question, there is some arbitrariness in the choice of

items for a test. It would presumably be possible to develop a list of very’

i

simple spoken words whose corresponding printed symbols could be recognised

by aimost all Grade 6 children. Such words, however, would represent only a
. -
small part of the total pool of spoken words comwonly heard and employed by
children at this grade level. It is appropriate therefore, even with a test B
i ntend o]
intended to be a mastery test, to base the test on items which most children
-
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of the given grade level might be expected to have mastered. The tests

analysed in this section generally meet this criterion, but it is important

2 4 to keep in mind that the mean scores presented represent the level of mastery

attained in relation to the particular set of items included in the test
b . rather than some absolute index of degree of mastery of the given language

skill. The fact that a number of types of items which were answered correctly

[ by almost all children in the txial forms of the tests of Comprehension of

Sentence Structure and Comprehension of Anaphoric Expressions were excluded from

the final tests because of space and time considerations sexves to emphasize

;1 this point.

Despite these interpretive difficulties, the tests discussed should

provide a reasonable indication of the extent to which the various language

skills have been mastered by Grade 6 children. They also allow useful
s{ . conparisons to be made of the relative degree of mastery of the skills by boys

and girls from different socio-economic areas. These comparisons are based

g . not only on the mean scores and standard deviations for each sub~group on

r .E; e@ach test, but also on the percentage of children attaining a particular score
level on the test. Although arbitrarily chosen, thils score level has been
selected to represent a reasénahle level of mastexy.

TR

Comparisons among the mean scores of the sex and soclo—economic groups
have been expressed in terms of general statements about trends. Although
‘v B®  peither the schools nor the children were selected at random from their

R relevant populations, formal tests of statistical significance were applied

as an aid to interpretation. The results presented under "Grouped
Categories" for all middle class and all lower class children, and for all
boys and all girls, make no allowance for the different ratios of boys to

girls within the socio-economic class groups, but closely approximate the

2. Mastery of Sound-Symbol Correspondences

et
;] means and percentages which would be obtained by equal weighting procedures.
;J Data from the phonological-orthographic tests allowed the level of

mastery of sound-symbol correspondences to be determined.

o
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The degree to which children were able to connect a spoken word

with. 1ts corresponding printed form was assessed by means of the Word Sounds

test. For each spoken word the children were required to select one of three

printed words e.g. taught, thought, sought. The results are presented in

Figure 4.1. Each cross in Figure 4.) and subsequent Figures ;épresents

approximately 5 children. The short horizontal line represents the lowest

raw score for each group.
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Figure 4.1

Raw Score Distribution and assoviated statistics
for class/sex groups on 30 item word Sounds test

MIDDLE MIDDLE LOWER LOWER
CLASS CLASS CLASS CLASS
BOYS GIRLS BOYS GIRLS
30 &x KKK KAK X
REREKLENK URRRURK, KR RHK e
N LK EX WML KK WARK LR HHRK
XXX NERRK MR b5leteid
AN 1xxx XxX R
25 KK xX X¥ biels
% pgiad X
i hied KX
2 £ %
20 - = i ¥
X X
x b
X
o
‘ X
10 :
o
| -
0 S
Mean 27.17 27.64 24.89 25.50
8.D. : 2.04 1.920 4,25 3.71
N 166 173 155 130
% with _
2 25 correct 89% 94% 61% 70%
GROUPED CATEGORIES
MIDDLE LOWER
CLASS CLASS BOYS GIRLS
Mean 27.41 25.17 26.06 26.72
8.D. l.98 4,02 3.29 2.82
N 339 285 321 303
% with
2 25 correct 9i% 65% 76% 83%

t = 9.11, pg 01

+ = 2.70, p<:01
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In line with expectations, the histograms in Figure 4.1 show that
substantial proportions of boys and girls cbtained perfect or near-perfect
scores on this test, Mean scores were generally high. They weze higher for
girls than for boys, and for pupils in the middle class school areas than in
the lower class areas. But the histograms and the associated statistics also
reveal & lack of mastery of sound-symbol connections among a congidarable
proportion of children from lower class areas., If a score of 25 on the 30
item test were taken as the approximate level of mastery of sound to symbol
recognition needed by children to be proficient in reading, only 65% of
children from schools in lower class areas and only 42% of children from the
poorest performing school could be said to have "mastered" this skill as
against 91% of children from schocls in middle class areas. The score level
of 25 is of course arbitrary, but it xepresen;s the number of items in the
test which were answered correctly by more than 80% of the children.

This general pattern of results was also reflected in the
Finding Rhymes test,

Taken togethexr, the results for the +two phonolcgica;—orthographic
tests indicated that most children from the middle class schools had mastered
the skill of connecting the spoken word and its printed counterpart. The
results point, however, to some lack of sgkill amenyg a considerable percentage
of scheool éhiidren in the lower class areas in making sound-symbol
connections., With this lack of skill, the task of identifying printed words
and the task of reading would be understandably difficult.

3. Mastery of Sentence Comprehension

It would presumably be possible to locate passages of 50 to 100
words whiéh could be read with complete comprehension by almost all Grade 6
children. Such Passages, however, might have to be of a suitably low level
of difficulty such that 50% of Grade 3 children, say, could also understand
them completely. Reading comprehension tests pPrepared foi a given grade
level are usually designed to discriminate among children at that level for
the purpose of compariné their relative performance, and near perfect scores

are not expected on such tests For more than a few children. While mastery

" 7 - LRt
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in reading comprehension tests would not normally be anticipated for Grade 6
children because of the greater complexity of comprehension and/or the
reasoning likely to be involved in interpreting extended passages, children
at this grade level might well be expected to have mastered the procasé of
comprehending simple guestions and statements.

Data of relevance to this matter were obtained on three tests.
Two of these tests, namely Comprehension of Questions and Comprehension of
Statements, were drawn from the test of Sentence Comprehension developed by the
Educational Testing Service (1971) as part of an experimental battery. to test the
level of English comprehension of students from non-English-speaking countries.
Children at the Grade 6 level might reasonably have been expected to have
obtained near-perfect scores on the4Comprehension of Questions test {e.g. When
did Tom come here? A. By taxi B. :2s, he did C. To study history Db. Last
night) and on the Comprehension of Statements tests, which required them to
select one of four simple statements which had the same meaning as a stimulus
statement. The results obtained by the children on the Comprehension of

puestions test are set out in Figure 4.2.
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Figure 4.2

Raw Score Distribution and associated statistics
for class/sex groups on 18 item Comprehension of
Questions test

MIDDLE MIDDLE LOWER ‘ LOWER
ICLASS ICLASS CLASS CLASS
BOYS GIRLS BOYS GIRLS
|
18 ?XXXXXXXXXXXXX HEXNERXX LN KAUKAEY | HEAXAXE KARKKK [ .
IXRAAAXE HERHHKAK XXXARER RXXAXKR ¥
KEEANE HAXXK P WHHR i
: % X
XX X XX
10 ! Xx e [
i 4
b - XX
: ’ }}{C g v
: — x
o — —
Mean 16.16 ‘ 16.82 14.18 15.82
5.D. 2.68 ' 1.68 4,21 : 2.71
N 166 173 155 130 |
% with > 15 !
correct 85% 90% 61% ) 82%

ey
L B

GROUPED CATEGORIES

MIDDLE LOWER
CILASS CLASS BOYS GIRLS
‘ : i
Mean 16.50 14,92 15.21 16.39
5.D. 2.25 3.69 3.64 2.24
N 339 285 321 303 Eoa
% withzlb 1
correct 88% ‘ 70% . 73% 87% -
t = 6.58, p{ 0L .t = 4.88, 'on:t E vy
While the analysis in Section C of this chapter suggested that performance onE
e
the Comprehension of Questions test was dependent upon an appreciation of the
semantic context of the questions, it would appear to be a suitable test for E
assessing mastery of simple comprehension. Questions and responses are simple in o
form, but the reader must have understoed the guestion to be able to select the E L
most appropriate answer to it. Figure 4.2 shows that most children in schools in s
the middle class areas can be said to have mastered the skill of sentence Lo
comprehension in this form, and that approximately three-guarters of children in E )
lower class areas might be regarded as having mastered the skill. When sentence
comprehension was tested by requiring children to select a statement equivalenj:
. o -
:
- i
-
or
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to a stimulus statement, however, as in the Comprehension of S$tatements test,

the estimate of degree of mastery of sentence comprehension skills was somewhat

itower, the percentage of children with 15 or more correct answers in the l8-item

test being 58% for middle class boys, 72% for middle class girls, 44% for lower

class boys and 47% for lower ¢lass girls.

The third measure of sentence comprehension on which Grade 6 children might

nave been expected to demonstrate a high level of mastéry was the Comprehension

of Sentence Structures test. Children were nerely required to write answers of

one or two words or of short phrases to indicate that they had grasped the

meaning conveyed in & short sentence such as "The dog ate the biscuits which

were on the table.”™ In response to the question, "What ate the biscuits?" they

‘ 3 would usually write "The dog." The results obtained on this test are presented

in Figure 4.3.

e

et
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Figure 4.3

Raw Score Distribution and associated statistics for_ class/
sex groups on 56 item Comprehension of Sentence Structures test

MIDDLE  MIDDLE LTOWER  LOWER
ICLASS CLASS CLASS  CLASS

BOYS GIRLS BOYS GIRLS
i
56 BEXER XAXX X Ry E
HXEXX HNEAR ES b4
XA HXX XK b4
X XuX X Xxx o
KX = Feie O
xX XX 323 £
50 AXX XXX XK i
XX XXX K bd ‘ i
P14 XX XXX & . ‘
& % *x 7 o
X X X X ]
b ! r [
40 < %
KL - S
x
X
x i
b : i
30 ® .k
_ x 3
X . p
20 _ f
i 3 s'
1c E
o 1
:
0 f, -
v
Mean 48.95  50.31  42.99  47.96 i
S.D. 7.81 5.44  11.25  7.85
N 166 173 - 155 130 )
% with : =
% 5
250 correct 62 66 36% 55% i
GROUPED CATEGORIES —
MIDDLE  LOWER L

CLASS CILASS BOYS GIRLS

Mean 49.65 45,25  46.07  49.30

S.D. 6.73  10.14  10.06  6.68

N 339 285 321 303 o
% with :
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It is readily apparent from Filgure 4.3 that the Grade 6 children had
by ne Mmeans mastered the cowprehension of short sentences representing the
range of sentence structures employed in this test. Girls showed a greater
degree of mastery than boys, and children from middle class areas attained greater
mastery than those from lower class areas, but none of the four class/sex groups
attained & high degree of mastery. This result is probably due to the fact
that while the sentence statements were short, some were syntactically more
compley than others e.g. "His jumping over the wall gave him the race™ as
gompared with "The mixror on the wall was cracked." Alsc, four different types
of question (rote, transform, semantic substitute and compound) were employed to
elicit the answer, and the différing syntactic demands of these guestions may
have further served to obscure children's understanding of the meaninq‘bf some
of the statements.

The c¢hildren can thus be said to have demoﬁstrated mastery of sentence
comprehension wheﬁ this requires the selection of apprépriate forms of answer
to simple questioné, but not with respect to the selection of paraphrased
ctatements of a stimulus sentence, nor in relation to short sentences of some
syntactic complexity.

4, Mastery of Sentence Linking Pevices

In a passage of any length, a reader is likely to encounter a number of
linguistic devices for linking‘a sentence with the one preceding it. Given the
amount and variety of reading undertaken by childxeg during their primary school
years, they might reasonably be expected to have mastered most of these devices
at the completion of their primary schooling.

The results of the children on the test of comprehension of Anaphoric
Expressions, which are set out in Figure 4.4, provide some indication of the degree
to which they have mastered such sentence linking devices. In interpreting
these results, account needs to be taken of the fact that although the sentences
themselves were simple, different types of questions were used to test whether

children had grasped the meaning. For example, comprehension of the sentence
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pair, "Mary was hungry. She bought two cakes", could be assessed by asking T
"Who bought two cakes" or "By whom were the cakes bought”, etc.
Figure 4.4
Raw Score Distribution and associated statistics for class/
8eX groups on 48 item Comprehension of Anaphoric Expressions test 5
3
MIDDLE MIDDLE LOWER LOWER M
CLASS CLASS CLASS CLASS |
BOYS GIRLS BOYS GIRLS
48 % KX X :
X3 X
% P s ¥ IE
X Fetvd i X |
% XXX # *x X
X HHRERK Hed K
X Pl XX Rix
40 r e R XX X
XXK il X X
S Xxx b X
5 Heer Fats X
% HR XX XX
Exc % ¥x x g g
Heid ¥ b X BT
XX X E
30, X X b4 [
% x ¥
X X ® x
X
x [l
i—'T £55r
% -
29 X - {E
I
x
10 II
O
Mean 37.07 39.57 33.78 36.86
S.D, 6.76 5.11 1c.02 7.49 =
N 166 173 155 130
% with ”'
> 40 correct 40% 58% 34% 44%
B
GROUPED CATEGORIES ﬁ
' MIDBLE LOWER s
CLASS CILASS BOYS GIRLS
Mean: 38.33 35.18 35.48 38.41
5.D. 6.10 9.07 B.64 6.38
N 339 285 321 303
% with :
2 40 correct 49% 39% 36% 52% = E
t = 5.17, p(_.Ol t = 4,78, p{\.ol o
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Tn conformity with the prevailing pattern, Figure 4.4 reveals that there
is a greater degree of mastery of anaphoric expressions for girls than for boys,
and for schools in middle class areas than fox schools in 1éwer class areas.
Nevertheless, less than half of the children in either the middle class area
or lower class area schools could attain séores of 40 or more on this test.

Tt is true that the children had mastered a good number of the sentence linking
devices. But even allowing for the effect of using guestions other than direct
rote gquestions to test comprehension, many linking devices remain to be mastered.

5. Mastery of simple printed instructions

Carroll (1971b, 197lc¢) has suggested that a test designed to assess

children's ability to follow printed instructions might prove to be a valid

" measure of comprehension. The Following Printed Instructions Test was prepared

for this purpose. Those items which were answered correctly by a very high
propartion of children wexe grouped into a sub-test (Following Printed
Instructions A) which was thought might serve as a measure of pure reading
comprehension.

The items required the children to carry out taéks which ccould be
expected to be very simple for Grade & classes, s0 that it was essentially'the
children's ability to understand the printed instructions which was being
assessed. Sample gquestions were:

(a) Write the name of your school and then your class.

{b) Count the nuwber of letters in the word BEGINNING. If the number

of letters is less than 10 wriﬁe YES, if it is 10 or more write NO.

(¢} Here is a list of numbers: 8 4 3 7 9 0 6. Write the same numbers

in the opposite order.
Since the level of comprehension demanded by these items seemed minimal for Grade

6 children, high mean scores were expected. Results are presented in Figure 4.5.



Figure 4.5

Raw Score Distributions and associated statistics for class/
sex groups on 8 item Following Printed Instructions Test a

MIDDLE MIDDLE LOWER LOWER
CLASS CLASS CLASS CLASS
BOYS GIRLS BOYS GIRLS
8 RRAARX KL XX KA REE KKK SEAXXAAKXLREREEEE AKX XEXKELRKELN [ KEAREERER LR
KRR RKKNK . AAXX XA RERN KEARRKH XXX RRKRY
WK RRHK (s peteH
5 X% X
X £
. _ Xx
g - _ _
Mean 7.15 7.38 6.88 7.08
s5.D. 1.23 G.84 1.65 1.31
N 166 173 155 130
% with 27
correct 78% 85% 74% 79%
GROUPED CATEGORIES
MIDDLE LOWER
CLASS CLASS BOYS GIRILS
Mean 7.27 6.97 7.02 7.25
S.D. 1.05 1.50 1.45 1.08
B 339 285 321 303
% with 27
correct 82% 76% 76% g2%
t = 2.89, pg.Ol 2.25, p£.05

These results indicate that Grade 6 children in general have mastered the

skill of comprehending simple printed instructions.

in this section,

In contrast with other tables y

those of children from the middle class areas, and the usual marked discrepancy

between the percentages of children from the two areas attaining given score levelg-

does not occur.

of measuring pure’ comprehension.

This type of test appears to be one of the most promising forms

g

the mean scores for the children from lower class areas approach M7
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@, A POSSIBLE DIAGNOSTIC PROCEDURE

The analysis in Section B of this chapter ied to the suggestion that
there were five experimentally distinguishable types of reading comprehension
test, ranging from tests regquiring the underétanding of simple instructions to
tests calling for the understanding of material presented in passages. In Section
C it was indicated that at least some tests of comprehension were relatively
inference-free, while Section D has demonstrated that a substantial number of
Grade 6 children achieve mastery on some of the tests included in the study.
When put together, the information generated by these three lines of
investigation suggests a possible seguential procedure for group diagnosis of
reading comprehension difficulties experienced by primary school children. No
attempt has been made to arrange the various types of sentence comprehension
test sequentially within this procedure since the tests of Following Instructions
were not always clearly differentiated factorially from the Comprehension of

Questions and Comprehension of Statements tests.



The procedure can be set out conveniently in flow chart form:

Apply passage type reading
comprehension test

Select the lower 10%
of children, say, as
poor readers

Apply & test of single
sentence comprehension
e.g. simple instructions,
questions, statements

i Accept the upper 90%
of children as adequate
_readers

[

|

Define those with less

than 80% mastery, say, as
deficient in sentence

Accept those with »80%
mastery, say, as efficient

t
| '*—ME“ e [ e

-

L] L)

e g,

e = :

o=

o

fes=—m

in sentence comprehension,
comprehension though not in passage _
comprehension v
Apply a phonological ol
-oxrthographic test
€.g. Word Sounds . -
k=
I _ T
Define those with less than Accept those with >B0% {M
80% mastery, say, as mastery, say, as efficient in L
deficient in sound-symbal, sound~-symbol correspondence, !

Correspondence though not in sentence

comprehension

L B 3

Guttman gcaling techniques were emploved to test whether the hierarchy

ifmplicit in the above flow diagram was tenable for approximately the lowest 10%

e

of children in the fulil sample on each of the nine unspeeded passage-type

tests of reading comprehension. In effect, the scalability of the following

F—

type of scale pattern was tested:
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Basic Skills, Following Word
Literal Meaning Instructions A Sounds
scale types: 1 i3 1
0 1 1
0 ¢ 1
0 O G

In addition to testing the scalability of the pattern for each of the nine
criterion variables, the pattern wés examined in relation to four of the single
sentence cemprehension tests in which mastery might have been expected for a
substéntial proportion of children. As the results of the Guttman scaling
analysis were likely to vary with whatever arbitrary definition of mastery

was emploved, {(a problem which precluded the more extensive use of Guitman
analyseé in the study), the analysis was carried out for & mastery criterion
1evel of 80% of the highest raw score obtained by any of the children on the
test and also for 70% of the highest raw score. Highest raw score was preferred
to total possible score for this purpose since the number of score points
hetween actual test ceilings and total possible score was likely to vary
considerably from test to test.

The results of the Gutiman scaling analyses for the nine eriterion
variables and the four sentence comprehension variables (Comprehension of
Cuestions, Comprehension of Statements, Following Instructions A, and
Ccomprehension of Sentence Structures ) indicated that the Comprehension of
Statements test, in conjunction with the Word Sounds test, would classify
very efficiently the lowest-scoring 10% (approximately) of children on each of
the unspeeded passage-type reading comprehension tests into three categories
- those deficient in making sound-symbol connections, those deficient in
interpreting single sentences, and those deficient in both of those areas.

The efficiency of the Comprehension of Statements test for this purpose was
considerably higher than the efficiency of comprehension of Questions,
following Instructions A or Comprehension of Sentence Structures, both in
terms ofrthe total percentage of the children categorized into the two types of

reading deficiency, and the extent to which sound~symbol deficiencies could be
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regarded as a prior stage of reading difflculty to sBentencs inkerprétation

deficiencies, as xépresented by the coeffielent of gsalability (Nie ek al; 1975).:4

The results of the Guttman scaling analysis are therefore presentad eily fér.
the Comprehension of Statements and Word Sounds tests in Table 4.12; &ha
differing numbers of cases in the lowest-seoring 10% fer the different passage~
type reading comprehension tests is due to the fact that the 10% of the 624
cases was taken to include all children with raw seo¥es at the level neavest io

the tenth percentile point on the raw score scale.
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Table 4.12 is read as follows: 3 l

Of the 71 children in the lowest-scoring 10% on the Basic -
Skills test of Literal Meaning, 33 could be classified &

as deficient in making sound-symbol connections and in : :
sentence interpretation, 2 could be classified as having L
masteraed sentence interpretation although deficient in | i
sound-symbol connections (thus reducing the coefficient ;
of scalability from 1.00 to .90), and 34 could be
classified as deficient in sentence interpretation only. .

Thus 69 (97%) of the 71 children could be diagnosed as . g
deficient in sound-symbol connections and/or sentence o
interpretation skills.

It is apparent from data columns 5 and & of Table 4.12 that an 80% mastery g
criterion level achieves a more complete categorisation of the lowest-scoring

ten per cent of cases on each criterion variable than does the 70% mastery

criterion, and this was found to be the case in the analyses based on the other
three sentence comprehension variables. The scalability of the two-category
scale varies little for the 80% and 70% mastery levels., The application of the
Word Sounds and Comprehension of Statemente tests to children with relatively, J
low scores on the passage-type reading comprehension tests would thus indicate a{l - :lg
quite efficiently whether the children's difficulties lay in decoding the
printed word symbels or in arriving at the meaning of a sentence when expressed g
b
in paraphrased form, | {_ L
It is not claimed that this particular combination of tests is the only ] - ri
pair that would yield an efficient cl@ssification into diagnostic cafegories. F"E i
Gther single sentence tests might be substituted for Comprehension of Statements, g = l!
and other tests of phonological-orthographic competence or perhaps of %.1 2
vocabulary knowledge might replace Word Sounds. The analysis undertaken in p _m .
this section, _however, outlines one combination of tests which could be ‘ ;p, H l
expected to work efficiently for large-scale diagnostic screening purposes. A_ .
| !
» ! :r B
3




99.

F. SEX AND SCCIO-EBCONOMIC CLASS DIFFERENCES IN LANGUAGE AND ASSOCIATED SKILLS

Tn research studies on language, it has been commonly found that girls
perform bétter than boys, and middle class socio-aconomic groups better than
lower class groups; sources of evidence may be found in Carroll (L971b}, Clark
(1.972) and Thorndike (1973b). Since. the present study provided measures of all
of the language skills thought to be involved in reading comprehension, it was
possible to explore in more detail the natuxe of sex and class differences in
ianguage performance, and to determine, for instance, whether the superiority of
girlis over boys applied only to reading comprehension or also to the
phonologicai~orthographic and syntactic skills contributing to comprehension.

Comparisons among the four.sex % sogio-economic groupings are based on
the mean scores presented in Table 4.13, together with the standard deviations
listed in Appendix P. While the mean scores may be falrly readily compared
ag they stand, some oflthe differences would not be significant with samples of
the size employed. So although the four groups wexre not random samples from
their respective populations, a Newman-Keuls multiple comparisons test was made
of the differences among the four means for each of the skills tested in the
pattery.* Differences shown by this test to be significant at the .05 level
are displaved in diagrammatic form in the last column of the table, and will
cerve ag a guide in drawing conclusions about sex and socio~economic differences
in these skills. Groups do not differ significantly if they are joined by a

common underline.

* Sample size was taken as 130 for each group to provide a conservative test
of significance.



Table 4.13.

Mean Scores of each sex and socic-economic grouping on each test and

100. .1

comparisons among means

Age {months)

Measures of Phonological-
Orthographic Competence
Pl. Word Sounds
P2, Finding Rhymes
. P3, Hidden Words
P4, Word Attack
Meagures of Grammatical
or Syntactic Competence
Gl. Word Uses
G2. Linguistic Markers
G3. Punctuation A
G4. Punctuation B
G5. Scrambled Sent.
G6. Combining Sent.
G7, Compreh. Sent. Struct.
GB. Anaphora
G2. Embedded Sent.
G100, Deep Structure
Gll. Ambig. Sent.
Measures of Lexical Competence

Ll. Voo, no context
L2. English Picture Vocab Test
"L3. Vocak in context
Tests of Reading Comprehension

Cl. Basic Skills Lit. Mng.
C2. Basic Skills Imp. Mng,
C3. Mult. Choice Rdg. Comp .
¢4, Cloze Rdg. Comp.

C5. Chunked Rdg. Comp.

Cé. Compreh. Questions

C7. Compreh. Statements

C8. Following Inst, A

C2, Following Inst, B
Clo, Explicit Inf. Rdg. Comp.
Cll. Implicit Inf. Rdg. Comp.
Cl2. Rdyg. Note Details
Cl3. Rdg. for Inference
Measures of Reasoning

Rl, Letter Grouping

R2. Proy. Matrices A+R

R3. Prog. Matrices C

R4, Prog., Matrices D

R5. Prog. Matrices E

R6. Thurstone Reasoning

R7. Verbal Intell. Raw Score

Prog. Mat, Total Raw Score

Verbal I.Q.

Prog. Matrices I1.Q.
Measures of Processing Speed
51. Speeded Cloze Rdg.

S52. Chapman Coock Spd. Rdg.
83, First Digit Cancellation
. 84, Letter A

The interpretation of thisg comparison is as follows. The mean score of middle class

girls does not differ significantly at the 5% level from that of middle class boys,
t h roups have a significantly higher mean score than lower clags gir
2§ howh,of these grou he mean sco%es of theylat exr two groups do not differ sign'ly.

and lower class boys.

Middle Middle Lower TILower Order of mean score ..
Class Class Class Class of four sex x class
Boys Girls Boys Girls groups, ranked from
(MCB)  (MCG) {LCB} (LCG) highest (left) to ] :
(N=166) (N=173) (N=155} (N=130) lowest j!
146.38 114.88 147.35 147,22 T e
27.17 27.64 24.90 25.50 MCG MCB IOG LCB* IE
38.42 40.38 35,12 36.39 MCG MCB ICG ICB W1 =)
20.87 21.98 18.31 18.52 MCG MCB ICG LOB :
11.67 12.39 10.68 10.37 MCG MCB LCB 10G . -
16.19 16,31 15.11 14.62 MCG MCB LCB LCG S
13.20 14.83 11.24 12.49 MCG MCB ICG ICB
12.64 15.78 11.39 13.06 MCG ICG MCB ICB | o
11.12 14.86 9.44 11.92 MCG ICG_MCB ICB !E
10.42 12.38 . 8.71 10.00 MCG MCB LcG Ics v pM
10.03 11.15 8.83 10.03 MCG LCG MCB ICB :
48.96 50.31 42,97 47.95 MCG MCB ILCG ILB - -
37.07 39.58 33.79 36.94 MCG MCB 1CG LCR f II
14.46 15.65 12.91 13.42 MCG MCB ILG  LCE [ |
20.23 22,58 17.81 18.62 MCG MCB LCG ICB
3.93  4.37 4.04 4.06 MCG LCG ICB MCB ]

i
21.99 23.23 18.72 18.02 MCG MCB LCB ILCG | [!
31.81 29.34 28.89 26.12 MCB MCG_LCB 1CG 7 e’
14.81 15.97 12.46 13.01 NCG MCB ICG ICB
9.80 10.21  8.93 8.98 MCG MCE I1CG LCB @
6-40 6.83  5.16 5.31 MCG WCB ICG ICB oy v A
12.19 13.11 10.42 11.37 MCG MCB ICG LCB
15.23 16.53 13.19 13.65 NCG MCB GG ICB
12.29 12.42 10.76 10.51 MCE MCB ICB  LCG { H
16.17 16.82 14.19 15.82 MCG MCB ICG ICB | JE
14.28 15.22 12.57 13.82 MCG MCB_ICG ICB Y FEY
7.16 7.39 6,88 7.08 MCG MCB LCG LCB
4.85  5.53  4.34 4,94 MCG ICG MCB ICB
8.51 8.87 7.62 7.42 MCG HMCB 1CB IcG
3.46  3.67  3.34  3.11 MCG MCBE ICB LG 4 -
6.47 6.66 5.59 5.06 MCG MCP ICB LG
8.8l 8.98 7.06 6.94 NCG MCB ILCB ICG
14.01 14.72 12,72 13.50 MCG MCB LCG LCB ,
20.48 21.17 20.24 19.77 Mce mch TEEIoe ¢
7.45  7.85 7.19  6.96 MCG
7.73  8.49 7,14 7,45 MCG MCB_iLG ICB o
3.09  3.86 3.12 3.06 MCG MCB LOG ICB
14.41 13.40 13.35 12.45 MCE MGG ICB ICG )
42.83 44.04 37.10 34.07 MCG MCB OB ICG
38.85 41.37 37.70 37.12 MGG WMCB ICE ICG -

108.67 110.61 102.97 100.75
110.50 115.50 108.37 106,98

MCG MCB ILCB  ICG

8,22 8.36 6.81 6.50 MCC MCB ICB 1CG -
16.3% 11,17 8.46 8.70 MCG MCB 1LCG ICB oo B
51.99 54.91 53.25 57.82 ICG MCG ICB MCB
14.61 16.59 14.54 16.08 MCG . ILCG JiCB ICB Bt

J,.-.._: -
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The most striking feature of Table 4.13 is the predominance of the

MCG, MCB, LCG, LCB pattern of rankings across the language skills, i.e. middle
ciass girls tend to do better in most of the language skills than middle c¢lass
poys, who in turn do better than lower class girls who tend to be superior in
performance to lower ciaés poys. Even when this pattern is varied by a
reversal of the position of lower class girls and lower class boys, the
differences between the two lower class means are dgenerally not large enough o
be regarded as significant.

The possibility that the lower mean scores of lower class as against
middle class children or of boys'as against girls, might be explained by a
alower rate of working rather than by an actual difference in potential
achievement jevel was investigated by comparing for the sub-sets of c¢hildren
from the random sample of 104 cases the mean nurber of iltems atteﬁpted and the
mean obtained score on each of the reading comprehension tests and on the

phonological-crthographic, grammatical-syntactical and lexical measures. It

 was found that this could have partly explained the lower mean achievement

level obtained in four tests by the LCB group, which included a few boys whose
rates of working were considerably slower than those of the remainder of the
group, but thé hypothesis proved to be untenable in the case of most tests and
with respect to the other groups.

Sex and socio-economic class differences in language skills can be
conveniently summarized within each of the broad groupings in which the skills
were originally categorized:

1. Performance on measures of phonologicalnorthographic competence

Gensral pattern: MCG _ MCB 1Ce ICB

That is, middle class girls tend to be superior to middle class boys.
Middle class groups are superior to lower clags groups.

There is little difference in the performance of lowex class girls

and lower class boys.

2. Performance on measures of grammatical and syntactic skills

General pattern: MCG MCB ICG ICB

Middle class girls are superior to middle c¢lass boys, whose
performance is not generally distinguishable from that of lower class
girls.

Lower class boys are inferioxr in performance to the other groups.

An exception to the pattexn occurs with the Punccuation tests, in
which the mean scores of lower class girls as weéll as of middle class

girle exceed the mean scores of the respective boys' groups.
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3. Performance on vocabulary tests

General pattern: MCG _ _ MCB LCB ox LCG 5T fjl
The Engligh Picture Vocabulary Test provides an exception to the

pattern, it being the only test in the battery in which the

performance cf hoys is superior to that of girls within each of the

two socio-economic groupings. This reversal of pattern would support o
the notion that boys have greater difficulty in decoding printed o
woxrd symbols than girls.

4. Performance on tests of reading comprehension
General pattern: MCG _ MCB Ca LCR R

Each group in the sequence 'middle clagé—éirls, middle class boys,
lower c¢lass girls, lower clags boys' tends to be superior in
performance to the next group in the seguence.

5. Performance on measures of processing speed

General pattern of speed of reading tests: MIC MCB LCR or ICG
Middle class groups are superior to lower clase groups. ey ]

General pattern of perceptual speed tests: LCG or MCG LCB ox MCB
Girls tend to be superior to boys. : g
Lower class groups improve their relative position with respect to : jl
middle class groups, with lower class girls exceeding the mean ey ;
score of one or both middle class groups.

6. Performance on measures of reasoning

Pattern for non-verbal intelligence (PM38 total): MCG MCB LCE ICG A
Middle c¢lass girls are superior to the other thres groups. .
Pattern for verbal intelligence: MCG MCB LCE LCG T
Middle class groups are superior to the lower class groups. b ]
The superiority of the middle class groups over the lower class R

groups was less marked for the Letter Grouping and Thurstone L
Reasoning tests. - i

Differences among the middle class and lower class groups on the verbal

_— .
andnon-verbal intelligence measures are somewhat amplified in respect of I.Q., " :
because of the small differences in mean age as indicated in Table 4.13. It ! L%l

is c¢lear that the middle class groups had considerably higher mean 1.0, ratings. Ty .ﬁﬁﬂ

(110.61 for girls and 108.67 for boys) than the lower class groups (102.97 for PR

boys and 160.75 for girls) on verbal intelligence tests. This superiority, t?lrlcm.c';;hfL,_,,i qjl

still maintained, was less marked for the non-verbal intelligence tést (mean I.Q.s -
of 115.50 for middle class girls and 110.50 for middle class boys as ‘compaxéd f ‘gﬁ
SR ]

with 108.37 for lower class boys and 106.98 for lower class girls), certainly in

relation to the boys' groups. The higher mean I.¢Q.s for the Progressive

_41

,,
n

Matrices test suggest that the current norms rmight be inflated; one might

expect that the lower class groups, if handicapped in language, would obtain " i!
[
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higher mean I1.Q.s on non~verbal than on verbal intelligence tests, but there is
no evidence of the expected accompanying counterbalancing tendency among the
middle class groups.

It would be tempting, perhaps, to argue that the middle class groups had
‘attained higher mean scores than the lower class groups on language skills
because they were of superior intelligence. It may well be that the mental
processes involved in answering intelligence test guestions successfully
contribute also to the comprehension of written language, though this would be
better demonstrated with non-verkal than with verbal intelligence tests which
are themselves heavily dependent on language comprehension. But it was not the
intention in this section to inquire into the causes of the differences in the
mean scores of the éex % socio—economic c¢lass groups. The aim was rather to
ascerta%n the extent and generality o£ the differences in the various language
skills among a group of middle class boys and middle class girls drawn from the
same mixed school classes, and a group of lower class hoys and lower class girls
drawn in the same way. What has been demonstrated is that the middle class
groups tend to make higher mean scoxres on almost all of the tests of language,
reasoning and speed of reading than do the lower class groups; furthe?, that
niddie class girls tend to do better on almest all of the tests than middle
class boys, while lower class girls show a general but less widespread superiority
in perfoxmance on the tests than lower class boys. The superiority of girls
over boys and of middle class over lower class groups is.thus not confined to
‘the broader task of reading comprehension, but applies with minor exceptions to
the phondlogical-orthographic, grammatical, gyntactic and lexical skills subsumed

in the comprehension of written language.
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G. COMPARATIVE DIFFICULTY OF DIFFERENT SYNIACTIC FORMS OF SENTENCES

1. Relative difficulty of left-branching, centre-embedded and right-branching
clauses

The test of embedded sentences was included in the battery as a measure
of children's proficiency in understanding involved synﬁactical constructions,
It was thought that the degree of proficiency in this skill might be directly
agsscciated with performance on reading comprehension tests,

Since Schwartz, Sparkman and Deese (1970) had found a rapid decline in
the comprehensibility of sentences when they were ex£ended to include centre-
enbedded or right-branching clauses, but no decline with the addition of left-

branching clauses, it was considered that a test composed of all three types

of clauses would provide the necessary level of complex syntactical constructions.

In view of the findings of these authors, it was expected that children would
reveal a greater level of uvnderstanding of sentences with left-branching clauses
than of those with centre-embedded or right-branching clauses. The relative
difficulty of the three types of sentences for the reduced sample of 104 cases
ié set out In Table 4.14. Each percentage given in the table represents an |
average over the class-sex group of the percentage of each sentence type
answered correctly by each child in that group.

Table 4.14. Percentage of left-embedded, centre-embedded and right-

enbedded sentences answered correctly by class/sex groups

Sentence No. of Middle Middle Lower Lower

Type sentences Class Class Class Class

Boys Girls Boys Girls

_ (W=27) {(8¥=30) (N=24) (N=23)
Left-branching clauses & 76% 59% 61% G68%
Centre-embedded clauses 9 76% T4% 61% 67%
Right-branching clauses 5 74% 70% 63% 68%

Table 4.14 does not support the findings of Schwartz, Sparkman anhd
Deese, obtained with rather more complex sentences applied to graduate students
in psychology. For sixth grade children in the Sydney schools concerned, it
appears that sentences containing centre-embedded and right-branching clauses
are of the same level of comprehensibility as those with lefit-branching clauses.
Boys and girls from lower-class areas demonstrate a lower level of comprehension

of all three types of sentences than do their counterparts fxom middle class

areas,
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2, Effect of form of question on rating of comprehension

The extent to which a child understands a sentence is usually determined
by asking him a guestion about that sentence. It is possible that the estimate
of .his level of comprehension varies according to the form of question used
to gauge comprehension.

pormuth's (1970) operational approach to the construction of achievement
test items provided a convenient means of exploring this problem. By applying

standard linguistic transformations to a base sentence, different forms of

questions about the information contained in that sentence are generated. For
example, the application of standard rules to the base sentence "The boy rode
the steed" produces the followiﬁg question forms:

(i) Rote Question: Who rode the steed?

{ii) Transform Question: By whom was the steed ridden?

(iii) Semantic Substitute Question: Who rode the horse?

(iv} Compound Question: By whom was the horse ridden?

{combining {ii) and (iii))

Two of the tests emploved in the present study, namely Comprehension
of Sentence Strubﬁures and Comprehension of Anaphoric Expressions were con-
structed on these lines to provide equal numbers of the four forms of question,
eéch form occurring once in a set of four questions of a given sentence type
(Menzel's appendix to Bormuth, 1970), as in the nominaligation type of sentence,
"He told Tom that the bus was coming." A comparison of the relative difficulty
of the four questioﬁ forms in each of these two tests should indicate whether
the estimate of a pupil's comprehension of a sentence is influenced by the form
of the question asked.

The percentage of children in each of the four class-sex groupings in
the reduced sample who answered each form of each sentence type correctly was
calculated. As the relative difficulty of the guestion forms, when averaged
or ranked over the fourteen sentence types was the same for each of the four

class-sex groupings, Table 4.15 presents data only for the broader socio-

economic and sex and total groupings.



106,

Table 4.15. Average (over 14 sentence types) of the percentages of
children answering each question form of each sentence
type correctly in test of Comprehension of Sentence

Structures
Question Form Lower Class Middle Class Boys Girls Total
_ (M=47) (N=57) (N=51} (N=53) (N=104)
Rote ‘89% o4% 0% Q4% 292%
Transform 65% 78% 68% 77% 72%
Semantic Substitute 78% 91% 81% 89% 854
Compound 71% 85% 75% 82% 79%

Table 4,15 reveals a generally high level of comprehension of the
different forms of question, though the rote form is consistently easier than
the transform form, being answered correctly by 92% of the children as against
72%. The relative @ifficulty of the four forms of gquestion is the same for
both socio-economic groupings and both sexes, the rote form being the easiest,
then the semantic substitute form, then the compound form, with the transform
form being the most difficult. As with other comparisons, the percentage of
children answering each of the question Fforms correctly is greater for girls
than for boys, and greater still for middle class than for lower class children.

Some question forms appeared to be unusually difficult for the lower
class boys group when based on particular sentence types. For example, only
29% of lower class boys could comprehend the sentence type "He had eaten before
I entered"_whén asked a transform or compound form of question, as against
approximately 80% when the question asked was in rote or semantic substitute
form. In general, lower class boys experienced considerably greater difficulty
in understanding séntences containing subordinate ciauses of a conditional or
causal or time scale kind when cdmprehension of these sentences was tested by
a transform question.

The evidence from Table 4.15 suggests that the form of the question used
to assess a child's understanding of a sentence may have an effect on his level
of comprehension. To gauge the degree of generality of this effect, an
analysis of the responses to the test of Comprehension of Anaphoric Expressionsg

was also undertaken, which yielded the following results:
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Table 4.16. Average {over 11 sentence types) of the percentages of
children answering each question form of each sentence
type correctly in test of Comprehension of Anaphoric

Expressions

Question Form Tower Class Middle Class Boys Girls Total
(N=47) {(N=57) (N=51) (N=53) {N=104)
Rote o I3% 80% 75% 81% 78%
Transform 70% 79% 72% 77% 75%
Semantic Substitute 69% 80% 74% 7% 76%
Compound 65% 72% 65% 72% 69%

While the superiority of middle class to lower class children, and of
girls to boys is again evident in these results, the forxm of the guestion
appears to have little influence on the comprehension of the material in this
case except in relation to compound questions. ‘Transform and Semantic
substitute guestions, each involving a single transformation of the base’
sentence, are comprehended as readily as rote questions, but the double
transformation erployed in the compound question makes this a little more
difficult to comprehend.

The compound question was not the most difficult guestion to understand
in each of the eleven sentence types in this test. Each of the cother three
forms of question proved to be the most difficult to understand in the'case
of two or three sentence types.

With respect to the effect of the form of the gquestion on the rating
of comprehension, the evidence from the results for the twoe tests is conflicting.
The same pattern of results occurred, however, in the original study of these
question forms with Grade 4 children in U.S5.A. {(Bormuth et.al., 1970).
although thelr level of comprehension was undexstandably lower in terms of
their age, and the transiorm question in Comprehension of Sentence Structures
compared more favourably with other forms, (percentage answering correctly
being 77% for rote form, 71% for transform form, 69% for gemantic substitute
form and 67% for compound guestion form), the percentages correct for each
form of question differed significantly for this test but not in the case of

Comprehension of Anaphoric Expressions.
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In general, the results presented in this section demonstrate that the
level of a child's comprehension of a statement may be affected for some types
of sentences by the grammatical form of the gquestion used to agsess
comprehension. While authors of reading comprehension tests are unlikely to
uée the more involved syntactical forms of question included in Bormuth's
classification (Bormuth, 1970}, they would do well to aim for syntactical
simplicity in the form of question used to assess comprehension so that what
is being tested is the child's understanding of & sentence or passage and not

his ability or inability to understand the question in the first place.
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CHAFTER V

SUMMARY, CONCLUSIONS AND IMPLICATIONS

This study was underxtaken to identify the skills involved in reading
comprehension, and thus to provide a basis for more fine~grained measurement
of reading comprehension skills which might be useful in developing profiles
of children's reading performance and in diagnosing deficiencies in skills
which might be contributing to poor performance in reading. The investigation
was concerned with language skills and selective reading skills; it was not
concerned with perceptual skills such as visual discrimination since upper
primary echool children, who formed the subjects of the study, could largely
be expected to have attained the levels of perceptual discrimination required
in reading.

gseveral lines of development contributed to the form of the study. Cne
was a long-standing gontroversy between Davis (l§44, 1968) and other researchers
as to whether logically different types of reading comprehension tests
measured opne broad general skill such as "yeagsoning in reading", or separate
experimentally distinguishable comprehension skills. Another was the
emergence of new types of reading comprehension test - cloze tests, chunked
tests and multiple-choice tests in which each of the options had a defined
relationship with the material in the passage for comprehension. A third
factor was the increasing amount of information available about the linguistic
development of children. Carroll's (1972) suggestion that it would bé useful
to have gseparate measures of '‘simple comprehension” and inferential comprehension
was a fourth factor which strongly influenced the form of the study.

as the main thrust of the study was the identification of skills, it
was designed in accordance with a factor analysis model. Tests were adapted
or developed to provide measures of phonological—oxthographic competence, of
grammatical competence, of word and sentence order, of syntactic comprehension,
of lexical competence, of reasoning and of speed of processing, which might

help elucidate the skills involved in a wide range of reading comprehension

i
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tests - multiple choice, cloze, chunked, literal meaning, implied meaning,

following printed instructions, selecting appropriate responses to simple
one-sentence ques;ion$ and statements, and speed of reading. The various
reading comprehension tests were hypothesized to have substantial loadings on
factors of phonological-orthographic competence, syntactic comprehension and

vocabulary knowledge, and to have different levels of loadings on such factors

as reasconing, knowledge of grammatical Ffunctions, punctuation and reading speed.

To counter the possibility that reported differences in the skills
measured by different types of reading comprehension test might be a result of

differing levels of linguistic complexity in the reading passages selected foxr

the tests, the reading comprehension passages employed in the study were egquated

for length and linguistic complexity. The reading comprehension tests were also

subject to two other controls. Except for tests CLO and Cll, Comprehension of
Explicit/Implicit Information, measures of literal meaning and implied meaning
were not obtained from the same passages., Further, questions on the passages
were not included in the test if they could be answered correctly by more than
& small percentage of subjects who had not read the passages.

The test battery was appiigd to all Grade 6 children in six
metropolitan Sydney schools in four full morning sessions spread generally
over & perigd of four weeks. Three schools were selected from middle-class
socio-gconomic areas and three from lower—class areas, a criterion for
selection being that 90% or more of their Grade 6 children were native
speakers of English., The battery yielded 42 variables which were factor
analyzed gseparately for four groups of 166 boys and 173 girls from middle
class soclo-economic areas, and for 155 boys and 130 girls from lowerx cilass
socio~econ§mic areas., Maximum;likelihood and principal-~factor methods of
factor analysis were applied to the data, together with varimax and some
direct oblimin rotations.

A. MAJOR CONCLUSIONS

The major conclusions to be drawn from the study can be considered

within the framework of the three main questions to which it was addressed.
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1. What are the components of reading comprehension?

Six factors were identified from the correlations among the forty-two

variables. Five of the factors, viz. KnOWledg@ of Word Meanlngs, Semantic

Context, Reasonlng, Punctuation and Perceptual Speed were identified 5eparately

P R

for middle class boys, ml&dle class glrls, lower class boys and lower class

girls, while the other factor, described as Sentence Comprehension, was

sdentified for three of the groupé but not for lower class boys. Separate

factor analyses confined te the correlations among the 15 reading comprehension

rests, including two speed of reading tests, yielded a Semantic Context

factor for all groups, a Sentence Comprehension factor for three groups, a

speed of Reading factor for three groups, and a "logically-derived-question

comprehension factor" for the two lower class groups.

¥nowledge of Word Meanings is, understandably, an important component
of reading comprehension, all of the fifteen reading comprehension tests

being represented in this factor. Tests of phonological-ozthographic

competence are subsumed within this factor. analyses of the degree of mastery

attained by the children on the phonological-orthographic tests show that the

skilllof connecting printed word symbols with their corresponding sounds is

generally well established among Grade 6 children from middle class areas;

though they are less well egtablished among Grade © children in lower class

areas, it is apparent from the factor identifications that the proportion of

children who are both proficient in phonelogical-orthographic skills and
é deficient in their knowledge of word meanings is small.

Knowledge of punctuation conventions does not appear to be a gkill of

~

g any importance in reading comprehension. Perceptual Speed, the skill of

locating verbal symbols quickly, is of some importance in speeded reading tests,

but not in unspeeded tests of reading comprehension.

At first sight, the absence of significant lcadings for the reading

comprehension tests on the Reasoning factor would suggest that reasoning is

not an important component of reading comprehension. This evidence, however,
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might be more correctly Interpreted as indicating that the kind of reasoning
involved in the desiggate& reasoning tests is not the kind of reasoning called
for in reading comprehension tests. The Reasoning factor was defigea by the
non-verbal Piagresgive Matrices 1938 test, which involved inducﬁive reasoning
with diagrammatic material, and by the verbal intelligence test, requiring the
solution of multiple*c?oice itemé relating to word meanings, verbal analogies,
logical and arithmétical :easoning, number series and the like. Two other
tests of reasoning included in the battery were not represented on the Reasoning
factor; Letter Grouping was a test of inductive reasoning, reguiring the child
to select one of four sets of four letters which was different from the other
sets, and Thurstone Reasoning was a test of deductive reasoning of the form,
M is younger than N, K is older than N, therefore X is .......... than M,
The specific types of reasoning involved in all of these fests would prcbably
be rarely encountered in passages for reading comprehension. If reading is
reasoning, as R.L. Thorndike (1973a) suggests, it is not this kind of reasoning.
What kind of reasoning might thén be involved in reading comprehension
tests? The other two components of reading compreéhension identified in this
study, viz. Sentence Comprehension and Semantic Context, throw some light on
this guestion. The Sentence Comprehension factor was largely confined to
tests requiring the interpretation of single sentences e.g.
{a) ¥When did Tom come here?
(3) By taxi (B) Yes, he 4id (C) To stundy history (D)} Last night
(b} John dropped the letter in the posthbox.
(A) John éent the letter
(B) John opened the letter
(C) John lost the lettef
(D) John destroyed the letter
{c) Write the name 6f your school and then your class
(d) Draw a circle around each of the letters in the list except for

the letters A and F.

ET 5 3 6 A 4 F 6 2 A 9 4 X
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These tests call for the understanding of a simple message, in a very 1imited
context in the case of questions {¢) and (d), though in a somewhat wider
context in the case of questions (2} and (b), since the child is likely to be
reading meaning into the actions described. In the case of the passage-type
reading comprehension tests (Basic Skills Literal and Implied Meaning; Multiple-
Choice, Cloze and Chunked Reading; Explicit and Implicit Information; Reading to
Note Details and Reading for Inference)most of which Gefine the Semantic Context
factor, this search fox meaning or search for wider context would be of é more
extensive kind, in that the child is required to elicit meaning,to work out
relationships and to weigh evidence, not only within geparate sentences but among
the sentences'and the ideas expressed in the Full passage. He has in effect to
grasp the meaning or sense of the passage as a whole. The process in retrospect
turns out to have been well described by E.L. Thorndike in his 1217 quotation,
in which reading was said to be

"z yvery elaborate procedure, invelving & welghing of each of many

elements in a sentence, their organization in the proper relations

one to another..,...." etc.®
If the word “"passage" were substituted for the word "sentence", this guotation
would provide an adeguate description of the Semantic Context factor. This
weighing of elements and organization of parts of the passage in proper relation
to one another, in which the reader is actively searching for meaning on the
baéis of a variety of.language cues {(cf. Goodman, 1966), seems then to represent
+he Form of thinking or reasoning invelved in reading comprehension tests.
This component of reading comprehension has nevertheless been called a Semantic
Context factor; it clearly relates to the apprehension of the meaning of
sentences and passages in their wider context, and it differs from the usual
narrower type of "Reagoning" factor. On the other hand, it is too broad to be.
described as a paragraph comprehension factor, since itlis iikely to be involved
in the comprehension of single sentences and longex passages as well as

paragraphs.

* See page 5.
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In summary, the experimentally identifiable components of .
reading comprehension are Xnowledge of Word Meanings, Sentence Comprehension, ﬂ'“”‘ﬁnjl

and apprehension of Semantic Context. The study provided rathér less conclusive

evidence that speed of reading and comprehension based on logically-derived
questions might also be components of ?eading comprehension. Syntactical and
grammaiical skills did not prove to be experimentally identifiable components Tg
o
of reading comprehension. The fact that these and other hypothesized skills did '
not emerge as separate components suggests that their influence inm comprehension E@
7

is overshadowed by the strength of the reader's search for acceptable meaning.

2. What skills are being measured by different types of reading comprehension 2 7
test? : !
e

Y
The results presented in Table 4.9, based on the factor analyses of

forty-two variables, provide answers t¢ this question. Tests were not considered
s R . o e
to be represented on a factor unless significant loadings occurred in more than # i
on the Semantic Context factor was regarded as being counterbalanced by the ey PR

representation of the Speeded Cloze test on that factor, and the partial

one of the class x sex groups. The lack of representation of the Cloze test r Ql

representation of the Basic Skills Implied Meaning and the Reading for

Inference tests on the Sentence Comprehension factor were taken as anomalous.

Given these interpretations, the reading comprehension tests can be classified I
into four groups according to the skills measured, with the typical strength
and generality of the skill being indicated by + or ++ ,?'

Tests Skills Measured

Group 1. Basic Skills Literal Meaning r ql
Basic Skills Implied Meaning gr ;
Multiple Choice Reading Comprehension 3w
Cloze Reading Comprehension
Chunked Reading Comprehension Knowledge of Word Meanings iy
Explicit Information Reading Comprehension (++) 1'
Implicit Information Reading Comprehension Semantic Context (++)
Reading to ¥ote Details
Reading for Inference

Group 2. Comprehension of Questions Knowledge of Word Meanings £
Comprehension of Statements (++)

Semantic Context (++)
Sentence Comprehension (++) y ~--
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E Group 3. Following Imstructions A Knowledge of Word Meanings
Following Instructions B {-+)
: Semantic Context (+)
i ' Sentence Comprehension {+)
: Reasoning
Perceptual {(Processing?)
Speed (B only).
Group 4. Speeded Cloze Reading Comprehension Knowledge of Word Meanings
Chapman Cook Speed of Reading {(++}
Semantic Context (+)
Perceptual Speed (Speed of
Reading?) (+)

This classification of types of reading comprehension test is generally
confirmed by the factor analyses based on the fifteen reading comprehension
variables, with the posgibility that the tests of Explicit and Implicit
Information might be separated out as an additional grouping, measuring
knowledge of word meanings, semantic context, and the skill of extracting
meaning from a passage in response to standard forms of logically derived
questions.

An important feature of this experimentally~identified classification
of reading comprehension tests is that all unspeeded passage-type tests of
reading comprehension measure the same skills-knowledge of word meanings, and
apprehension of semantic context. Differences which were anticipated between
tests of literal and implied meaning, and between cloze and multiple-choice
tests did not emerge.

The lack of d&ifferentiation between tests of literal meaning and tests
of implied or inferential meaning was not entirely unexpected. In the
discussion of relevant research findings on page 18, it was pointed out that
the proposed distinction had not been consistently supported. Evidence for
the distinction had come from Feder (1938) and Davis (1944, 1968), but had
been lacking or uncleaxr in other studies {Derrick, 1953; Clark, 1973) and
re-analyses (Thurstone, 1946; Thorndike, 1971, 1973b; Spearritt, 1972). Two
clearly distinguishable factors obtained in a more recent study of 533 Grade ¢

children in mid-western U,S.A. (Pettit and Cockriel, 1974) led the authors to

conciude that literal reading comprehension and inferential reading comprehension
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are separately distinguishable dimensions in reading. Their results, however,
may be largely due to the fact that they failed to take accdunt of the need to
pre-test their items without the passages, and to base their different measures
on different passages; the six sub-scales of their bLiteral Reading Comprehension
test were based largely on the same set of 18 passages, and the Five sub-scales
of their Inferential Reading Comprehension test on a further set of 14 passages.
This in itself would be expected to yield higher intercorrelations within the
sub~gcales of each test than across the sub-scales of the two tests. Thus,
the results of the Pettit and Cockriel study are hardly sufficient to offset the
general finding that there is little firm evidence that reading comprehension
tests of literal meaning and of implied or inferential meaning measure different
skills,

The present study supports the conclusion reached in most previcus
research studies (see page 19) that the cloze type test measures the same skills
as the multiple choice form of reading comprehension test.

3. Is it practicable to measure comprehension without inference?

This question was investigated by an examination of the loadings of
syntactic, comprehension and reasoning tests on the Reasoning factor and als¢c the
Semantic Context factor, since the latter appeared to provide a better
representation of the type of reasoﬁing required in the comprehension of passages
than did the former. The patterns of factor loadings indicated that it is
possible to assess comprehension without at the same time assessing a person's
inferential abilities, and that tests such as Comprehension of Sentence
Structures and Following Instructions A would be suitable measures to use for
this purpose. The former test hés gquestions of this kind:

The cattle were taken to the water to drink.

Question: Why were the cows taken to the water?
Answer:

Questions in the Following Instructions A test are of such types as:

Write the name of your school and then your class.
Draw a line under the fifth, . second and fourth numbers in this list:
) 5 & 3 6 9 9 6 8 5 3
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B. MINOR CONCLUSIONS

Bnalyses of tests of language skills which children might have beeén
expected to have mastered at the point of completing their primary schooling

indicated that the skill of comprehending simple printed instructions had been

maétere& by Grade 6 children from both middle class and lower class socio-

economic areas, Skills invelwed in selecting an appropriate form of response

to a gquestion and in connecting the spoken word and its printed counterpart

had been mastered by children from middle class areas, but were less well

mastered by those from lower class areas. Rather lower percentages of both

middle class (65% to 50%) and lower class children (40%) had mastered the skills

reguired to select a paraphrase of a stimulus statement, or to extract the
simple‘infarmation given in basic sentence structures or in two sentences

1inked by pronouns or repetitive words or phrases. The score distributions

for the tests used to investigate levels of mastery showed that the poorer

performance of the lower class groups applied over the total score range and

was not merely reflecting low scoring levels of a small number of children.

The study demonstrated that the commonly found superiority in reading

and vocabulary tests of girls to boys and of chiidren from middle-class areas

to children of lower-class areas, extended to virtually the whole range of language

tests considered. Considered as a whole, the results indicated that middle

class girls tended to perform better than middle class boys who tended to

perform better than lower class girls who tended to perform better than lower
class boys. This applied to measures of phonological~orthographic competence,
of grammatical and syntactic skills, and to most measures of reading

comprehension. In some measures of vocabulary and reading comprehension, and

also of reasoning, lower class boys attained slightly higher mean scores than

lower class girls but the differences tended to be toc small to be regarded
as significant. Other reversals of the general trend occurred in the
Punctuation tests, where both middle class and lower class girls obtained
higher mean scores than middle class boys; in the vocabulary tests and

particularly in the picture vocabulary test, where boys gained higher mean
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scores than girls in each of the middle and lower class groups; and in tests of
perceptual speed, where the mean scores for girls exceeded the mean gcores for
boys in each of the two class groups.

Subsidiary studies on a reduced sample of cases of the comparative

difficulty of different syntactic forms of sentences showed that sentences with

left~-branching or centre-embeddad or right—branching clauses were of the same
level of comprehénsibility for these sixth grade children. They also provided
evidence that the estimate of a child's level of comprehension of a statement
may be influenced by the grammatical or syntactic form of the question used to
assess his comprehension.
C. IMPLICATIONS

Experimental studies of the skills involved in reading comprehension are
likely to identify somewhat different sets of skills for c¢hildrzen of diffexeﬁt
age levels and with differing levels of experience in reading. At the age of
% or 6, when children are learning to read, proficiency in making phonoclogical-
orthographic connections may be a prime determinant of their comprehension of
printed material, and may well emerge as a separate skill. By the age of 11 or
12, phonclogical-orthographic competence could be well-established among mosi
children, and may thus not emerge as an identifiable skill on which children
vary in performance to any appreciable extent.. Even if the same skill continues
to be experimentally identifiable at widely different age levels, there may be
substantial differences in the manner of its testing; vocabulary, for instance,‘
would be tested with much more precision at older age levels (MacGinitie, 1973).
The components of reading comprehension identified at any one age level may
therefore not be too readily generalizable below or above that age level.
Children in the upper primary school, however, can mostly be expected to have
mastered the mechanics of reading and to have attained some facility in reading
with comprehension, so that the results of the.present study might reasonably
be taken to apply to children in the upper primary school (Grades 5 and 6} aﬁd
in the early years of secondary school.

The implications of the study relate mostly to the measurement of

reading comprehension, but extend also to other aspects of reading.
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1. Implications fox Testing Programmes in Reading Comprehension

The study has shown that for crade 6 children, reading comprehension
rests mostly measure up to three experimentally distinguishable skills

- knowledge of word meanings, appreciation of semantic context and sentence

comprehension. In general,these tests do not involve the kind of reasoning

skills reguired in verbal or non-verbal tests of intelligence, no¥ do they

involve separately identifiable synﬁactic or phonological skills. Speeded tests

of reading comprehension measure an additional speed of reading factor. An

adequate profile of a child's skills in reading comprehension would therefore

be provided by a test of vocabulary, a test of sentence comprehension, a

passage-type test of reading comprehension, and a test of speed of reading. It
was shown, however, that reading comprehension tests could be more finely

differentiated, and that fouxr broad groups of reading comprehension test could

pe distinguished. It was also found that some of the tests included in the
study could be regarded as measures of gimple comprehension which did not call
for inferential thinking on the part of the child.

By drawing togethet rhese various lines of evidence, a full profile of
the skills of upper primary school children in reading comprehension could be
obtained from a battery of tests of the following type:

A. A tes£ of vocabulary knowledge.

B. A test of simple gomprehension, which might take one of two forms:

(i) A test requiring the understanding of simple instructions
e.g. Write your name with your last name first and then
your other names,
or(ii) A test of comprehension of sentence structures
e.g. If we don't hurry, we will migs the bus.

Question: What will happen if we don't hurry.
Answer s

C. A test requiring the understanding of simple one-sentence questions
or paraphragsed statements

e.g. {i} When did Tom come here?
A. By taxi
B. Yes, he did
¢. To study history
D, Last night

oxr {ii) John dropped the letter in the postbox.
B&. John sent the letter
B. John opened the letter
C¢. John lost the letter
D. John destroyed the letter.
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D. A test requiring the understanding of material presented in passages,
without distinction as to whether the tests are of the multiple-~choice,
cloze or chunked form.

E. A test of speed of reading requiring the understanding of material
presented in passages.

If more substantial evidence became available for a further differentiation of
tests in the Type D cvategory according to whether the suggested answers merely
agree with, contradict, or are irrelevant to the material presented in the
passages, or whether they require a greater degree of interpretation of shades
of meaning, the profile might be extended by applying a suitable additional
passage-type réading comprehension test where the guestions are developed in
accordance with the principles set down by Schlesinger and Weiser (1970) (see
page 43}.

A profile chart based on these five types of tests would pinpoint the
areas of strength and weakness in a child's performance on reading comprghension,
and thus provide diagnostic information about those aspects of his performance
to which remedial instruction might be appropriately directed. This may be in
the areas of sound-symbol correspondence, the expansion of vocabulary, the
extraction of the underlying meaning of simple sentences or the interpretation
of longer passages. It appears, however, from the examination of diagnostic
procedures cutlined in Chapter 4, that adequate diagnostic information for
general screening purposes is obtainable from a reduced battery of tests e.9.

a passage-type test of reading comprehension, a test pf sentence comprehension,
and either a wocabulary test or a test of phonological~orthographic competence.
This could be expected to establish the general nature of a child's difficulties
in reading with comprehension; clinical Ffollow-up with finer instruments

such as the Illinois Test of Pgycholinguistic Bbilities (Rirk et al, 1961}

would be necessary in some cases.

2., Implications for Test Construction Procedures

Although they did not arise as implications of the study two of the
procedures employed in this investigation seem to be worthy of general adoption

by persons constructing tests of reading comprehension. One procedure
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requires that the proposed test questions be first applied to children who
have not read the passages, SO that gquestions which can be answered correctly
by a subsgtantial proportion of these children can be excluded from the final

form of the test. The other procedure relates to circumstances in which

 separate measures of pupil performance are sought in vocabulary in context,

reading for literal meaning, reading for implied meaning and the like. To
avoid contamination of one measure by another, each of such méasures should be
based on a different set of passages.

one finding of significance for test construction procedures was that the
estimate of a child's degree of comprehension of a statement varied according
to the grammatical form of the question used to assess his comprehension.
Questiéns in rote form were easier than other types of question, but as
anderson (1972} points out, correct answers to such.questions can be obtained
from‘surface features of the statement and are not necessarily to be taken as
evidence of comprehension. On the other hand, transform questions such as
"By whom was dinner being cooked" in response to the statement "They were
talking while she cooked dihner”, could well confuse a number of children who

knew perfectly well who was cooking the dipner. The framing of gquestions in

terms of paraphraged but not transformed statements would appear to be a

satiefactory method of ensuring that it was the child's understanding of a
sentence or passage which was being assessed and not his ability to undgrstand
the question. Bormuth's approach to the testing of comprehension may well
provide useful informatioﬁ about the child's ability to cope with syntactic
complexity, but may underestimate his actual degree of compreheﬁsion.

Although there was insufficient evidence to mark out the Explicit
Information and Implicit Information tests from other types of reading
comprehension test, the factor composition of these tests améng the children
from lower class areas suggests that further experimentation with the test
construction procedures proposed by Schlesinger and Weiser {1970} would be

worthwhile. 1In effect, the test constructor would need to develop three options

for sach question - one which agreed with the ihfoxmation given in the
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passage, one which contradicted it, and one for which the information in the
passage had no relevance.

3. Implications for the Teaching of Reading

The results of the study suggest that teaching could profitably be
directed to the expansion of vocabulary, to discussion of the ways in which
sentences within a paragraph relate to each other in building up the total
meaning, and for the weaker pupils, to interpretation of the meaning of single
sentences. But the results do not suggest that further attention to the
development of phonological-orthographic skills, grammatical understanding and
syntactic skills is unnecessazry. Althouéh particular skills may not be
identified as separate factors, they may ﬁevertheless contribute to a child's
overall performance in reading comprehension and may usefully form part of the
teachlng designed to improve his level of comprehension (cf. Bexg, 1973},
especially with children deficlent in such skills,

What implications for teaching arise from the facts that boys tend to
achieve lower mean scores than girls, and children from lower class socio-
economic areas tend to do less well than children from middle class areas, in
almost all of the language variables examined in the study? The differences
may be partly accounted for, though not explained by, the differences in the
intelligence levels of the varicus groups. They may alsc refiect general
differences among the groups in motivation and attitude to schooling, though
it.should be noted that boys obtained higher mean scores than girls on the
picture vocabulary test, and the lower c¢lass groups obtained higher mean scores

than the middle class groups on one of the perceptual speed tests. The fact

remains that the general pattern of language test differences favours girls over

_boys and rmiddle-class over lower-class children. The prima facie and perhaps
simplistic implication for the teaching of reading would seem tc bhe that boys
need more instruction than girls in reading skills, and lower-class children
more instruction than middle~class children, to attain the same levels of

performance. Whether such action would achieve the desired result or be

negated by attitudinal or motivational‘factors would form an interesting
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hypothesis for experimentation.

4. Implications for a definition of reading comprehension

The dependence of a child's level of reading comprehension on his
knowledge of word meanings is ¢learly confirmed in the study. But the
identification of the two separate factors of Reasoning and appreciation of
semantic Context suggests that if "reading is reasoning” {(Thorndike, 1973a)
it involves a somewhat different kind of reasoning to that measured by
standard kinds of verbal and non-verbal intelligence test, though it may beaxr
a closer resemblance to the verbal reasoniﬁg scores derived from verbal
sections of scholastic aptitude tests comprised largely of gquestions on
passayges for reading comprehension. The question of just what kind of
reasoning is involved in reading comprehenéion tests is not answered.by the
study, but E.L. Thorndike's 1917 description of the process as involving a
weighing of elements, t+heir organization in the proper relations, and the
selection and rejection of various connotations would still seem appropriate.
A detailed comparison of the thinking processes employed by children in
answering'intelligence test items and in answering questions based on passages
in reading comprehension ﬁests should throw more light on the nature of

reading comprehension.
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APPENDIX A

SOURCES OF TESTS AND DETAILS OF TEST CONSTRUCTION

1. Test Pl. Word Sounds (Sound to Symbol Recognition)

Source: Original items developed for a commonly used type of test. Items
were developed from groups of three words which were phonetically
the same except for one sound, e.g.

Initial consonant contrasts: taught, thought, sought
Middle consonant contrasts: decision, derision, division
Ending congonant contrasts: sand, sank, sang
vowel contrasts: calf, cuff, cough.
This Form of test was preferred to a symbol to sound recognition version,

as the latter would involve either greater memory load or true-false format for

item response.

Number of items: Initial form: 54; final form: 30.
Ttems answered correctly by all or nearly all trial
subjects were eliminated from final form.

9. Test P2. Finding Rhynes

Source: Part 3, Modern Language Aptitude Test, Elementary Form
{Carrocll and Sapon, 1960).

Number of items: Initial form: 45; final form: 44.
' One item inappropriate for hustralian children.

3. Test P3. Hidden Words

Source: Part 1, Modern Language Aptitude Test, Elementary Form
{Carroll and Sapon, 1960}.

Nutber of items: Initial form: 30; f£inal form: 29.
One item inappropriate for Rustralian children.

4, Test P4, Word Attack

sSource: Original. Based on Venezky's comment (1967) that a goed
reader is a person who Can pronounce correctly not only
the words he has been taught to read, but alsoc a high
percentage of words he has not encountered previously.
Stimulus words consist of syllabic words unlikely to be
known by Grade & children, about half heing drawn from
specialized vocabularies.

The initial 28 words together with an intermingled 16 sylliabic words
with which pupils were likely to be acquainted were applied by research
assistants in printed and then in spoken (live) form to three classes of
Grade 6 children, and in spoken (live) followed by printed form to two other

classes of Grade 6 children. The children were asked to indicate the words

they had seen or heard previously. The nine items excluded from the initial
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form comprised words for which one-sixth or more of the children claimed
familiarity Qith the spoken or w?itten form of the word or both, and words

vwhich failed to discriminate between upper and lower groups as defined by the
total score on the 28 items. Monosyllabi¢ words and difficult syllabic words in
common use were considered unsuitable as stimulus words, as skills othex than

those to be assessed could contribute to their recognition.

Number of items: Initial foxm: 28; final form: 12.

5. Test Gl, Word Uses

Source: Form 2B of a test developed by Carroll (1971a)for a study
on multipie grammatical functions, checked for suitability
for Grade 6 children in Australia. Two-thirds of the words
were drawn from high and low fregquency noun and verb usages
and one-third f£rom ancomalous usages.

Number of items: Initial form: 21; £final form: 21.

6. Test G2. Linguistic Markers

Source: Original. Based on a suggestion made by Carroll (1969) with
the example "She was a ruvijam, but he was only a jilikum.”
Appropriate types of sentences were selected from Menzel's
classification (Bormuth, 1970} and other sources.

Nuwber of items: Initial form: 20; f£inal Fform: 20.

7.8. Tests G3, G4. Punctuation A, B.

Source: Two passages prepared for previous studies by author with
Grade 6 children,

Number of items: No. of punctuation marks for Passage A: 24.
No. of punctuation marks for Passage B: 28.

9. Test G5. Scrambled Sentences

Source: Original. Sentence types listed in Menzel's classification
(Bormuth, 1970} were used as a basis for developing fifty
sentences which were then put into scrambled form.

Number of items: Initial form: 50; Final form: 18.
In selecting sentences for inglusion in the final
form of the test, preference was given to sentences
of appropriate discrimination and difficulty levels
which could be rewitten correctly in only one or
two ways.

10. Test G6. Combining Sentences

Source: Part 3, Combining Sentences, from An Experimental Test of
English as a Foreign Language (Educational Testing Service,
1971), with minor wording alterations and two replacement
items.

Nunber of items: Initial form: 21; £inal form: 18.
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[ d

11, Test G7. Comprehension of Sentence Structures

Source: Eighteen sentence types were selected from those listed
in the transformational analysis section of Menzel's
classification (Bormuth, 1970}, after excluding those
considered to be too easy for Grade & children or not
readily amenable to the framing of comprehension
guestions. In the trial testing with Australian children,
four types of question {Bormuth et al, 1970) were asked
for each of the eighteen stimulus sentence types. For
example, sentences representing the Subordinate Sentences
- Purpose category, and their associated gquestions, were
as follow: :

Sentence A: The man came to fix the pipes.

Rote question: Why did the man come?

Sentence B: Andy bought a paper to read about the football game.
Transform cuestion: Why was the paper bought by Andy?

Sentence C: The cattle were taken to the water to drink.

Semantic substitute question: Why were the cows taken to the water?
Sentence D: The children went to the zoo to see the animals.
Compound guestion: Why.was the 200 being visited by the children?

Four of the sentence-types which were answered correctly by almost all
children in each of the four qﬁéstion forms were eliminated. The remaining

sentence-types and question foxms based on them were spread throughout the test.

Number of itemg: Initial form: 18x4 = 72 items
Final foxrm: 14x4 5¢ items.

12. Test G8. Comprehension of Anaphoric Expresgsions

Sentences were prepared in each of the four question forms (Rote, Transfolm,
Semantic Substitute and Compound) for fifteen sentence types, and in rote form
only for four othexr sentence-types. The uge of the personal pronoun anaphora

structure is shown in the following sentences and their associated questions:

Sentence BA: Peter hit the ball. He was a good player.

Rote guestion: Who was a good player?

Sentence B: Mary was hungry. She bought two cakes.

Transform question: By whom were the cakes bought?

Sentence C: The letter was written by Peter. He was staying in
Melbourne.

Semantic substitute question: Who was vigiting Melbourne?

Sentence D: The cattle were scattered about the Field. They
were eating the hay.

Compound cuestion: By what was the crop being eaten?

Four of the anaphora sentence-types which were answered correctly by

almost all children in each of the four question forms were eliminated, and the

remaining sentence-types and guestion forms were distributed throughout the

test,

64.
48.

Number of items: Initial form: (15x%4) + (4x1)
Final form: (11x4) + (4x1)

i




13, Test G9.

128,

Embedded Sentences

Source:

Number of items:

Fifty-three sentences covering a wide range of types of clauses
were selected from books of appropriate interest level for

Grade 6 children, and each sentence was presented in a left-
branching, centre-embedding and right-branching form, one
sentence from each form being assigned at random to one of three
versions of the trial test. Only one of the three versions of
the trial test was applied to any one child. Data from the 159
questions were used to eliminate 33 sentences which were very
easy for the children in each of the three embedded forms and to
select the most difficult embedded form amonyg each of the
remaining 20 sentences in order to develop a test with maximum
discriminating power.

Initial form: 53x3 = 159

14, Test GlO,

Final form: 20, including 5 left-branching,
9 gentre embedded and 6 right-branching

items.

Recovery of Deep Structure

Source:

The test was based oh an approach suggested by Simons
(1971). Fifty-four sentences were developed te represent
most of the sentence-types set out in the transformational
analysis section of Menzel's classification (Bormuth, 1870).
Application of the 54 sentences to 79 Grade 6 children in
the response form only, and then in the paired stimulus and
response form on the following day, provided data which
allowed items to be rejected when more than one to five
children could give the correct answer without the stimulus
sentence, such as

He received & blow hamuer, corresponding
to "He received a hammer blow."

Number of items: Initial form: 54; final form: 30.

15. Test Gl11.

Ambiguous Sentences

Source:

Appropriate sentences were developed by MacKay (1966) and
were subsequently used in picture forms by Kessel (1970).
A get of 20 sentences was selected, using material from
these two sources. The sentences comprised examples of
both surface structure ambiguity and underlying structure
ambiguity e.q.

He turned round the signpost. (Surface structure

"ambiguity invelving a change in the way in which

words are grouped into phrases).

They enjoyed watching the eating of the fish.
{(Underlying structure ambiguity, involving a change
in the essential relations between words).

Four line drawings were prepared by an artist for each sentence, two of

them representing different correct interpretations of the sentence, the other

two representing pictorially related but incorrect interpretations.

was given for an item when the two correct interpretations were the only drawing ﬁmfil

selected.
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" Number of items: Initial form: 20; fipal form: 14, after elimination of
very difficult items.

_%l 16, Test DLl. Readling Vecabulary, no context.

Et i Sopurce: Adapted from Form A of A.C.E.R. Word Knowledge test.

Number of items: 30.

17. Test L2. English Picture Vogabulary Test

) Source: The test is an adaptation of the Peabody Ficture Vocabulary
%I Test (Dunn, 1959) for group administration (Brimer and
; Dunn, 1962). Part 2 of the test, excluding the first eilght

easy ltems, proved to be of appropriate difficulty and
i discriminating power for Grade 6 children in Australia,

%I Number of items: ZInitial form: 40; final form: 32.
I
E 18. Test L3. Context Reading Vocabulary
Sour¢e: Adapted from New Scuth Wales Basic Skills Reading Test

R, Grade 6, Form Y. Three passages ranging between 200
and 400 words in length were selected at spaced intervals
across the test and were used for testing vocabulary only.

Wumber of items: 24,

19, 20. Tests Cl, C2. New South Waleg Basic Skills Reading Test {Adapted)

Source: Sixty-nine guestions drawn from 7 passages of Form X and 3
passages of Form Y were applied without the passages to 94
children in Grade 6. Despite the fact that the passages had
not been presented to the children, 13 of the guestions were
answered correctly by at least 50 children, 23 by at least
40 children and 3% by at least 30 children# Employing the
criterion that questions should not be answered correctly
under these circumstances at a greater than chance level, only
30 of the items were acceptable. These were further reduced in
number in order to provide measures of literal meaning and
implied meaning based on different passages.

Number of items: Initial form: 69; final form: 25, consisting of 14
gquestions on literal meaning drawn from 5 passages,
and 11 questions on implied meaning drawn from 3
different passages.

21. Test €3. Multiple-Choice Reading Comprehension (Passage equated)

Source: "St. Nicholas" and "Flies" passages from Miller-Coleman Scale
{Miller and Coleman, 1967)}.

Number of items: Initial form: 20; final form: 20C.

22. Test C4. Cloze Reading Comprehension (Passage equated)

Source: "JTimmie Cod" passage from Miller-Coleman Scale.

Number of items: 30.

* Although it was understood that the children had not taken the tests
previously, it is possible that some had taken easier versions of the
tests in earlier grades.




130.

23. Test C5. Chunked Reading Comprehension (Passage equated)

sSource:

"Mount Everest" and "Camping" passages from Miller-Coleman
Scale,

Nuwber of items: Initial form: 21; final form: 21 {17 credited).

24, Test C6.

Comprehension of Questions

Source:

Part 1, Sentence Comprehension, from An Experimental Test
of English as a Foreign Language {ETS, 1971).

Number of Items: Initial form: 12; final form: 18.

25, Tegt C7.

Comprehension of Statements

Source:

Ag for Test Cé.

Number of items: Initial form: 18; final form: 18.

26, 27. Tests CB, C9. Following Printed Instructions

Source:

Based on a suggestion by Carroll (1971b, 1872) that the
type of item used in some of the early tests of mental
ability, e.g. the U.S. Army Alpha test, would provide a
valid measure of comprehension. Sixteen items of this type
were developed with a parallel counterpart for each item.

In preliminary testing, one form of the 16 item test was
applied with oral instructions, and then the other form with
printed instructions to three classes of Grade 6 children.
As indicated in Chapter 3, eight easy item types were
grouped into one sub-test, and elght more difficult item
types into another. The 16 items in the final test
comprised those used in the original written form of the test.

Number of items: Initial form: 8+8; ~ final form: &+8.

28, 29. Tests Cl0O, Cll. Comprehension of Bxplicit/Implicit Information

Scurce:

The systematic approach advocated by Schlesinger and Weiser

{1970) for the construction of items for a reading comprehension
test congentrates on the relation of the item to the information
presented in the passage rather than on skills and abilities
supposedly involved in comprehending the passage. Distractor-
statements are classified according to whether they are in agreement
with, or contradict information explicitly given in the text, or
whether the text contains no information relevant to the distractor-
statement. This type of test item is likely to provide a purer
measure of comprehensicn in that it avoids the shades of meaning
often built into distractors in the usual multiple-choice item,
which tend to induce judgment or evaluation or even reasoning about
the relative merits of the distractors.

Items were constructed in the manner indicated above for three
passages, each of approximately 450 words in length, which were
suitable for Grade 6 children. Data from trial testings were
used to eliminate items which could be answered correctly with
greater than chance expectaticn in the absence of the passages,
and items with insufficient discriminating power. The remaining
items which related to information given explicitly in the three
passages formed Test Cl0, and those relating to information given
implicitly in the three passages formed Test Cll.
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Number of items: Initial form: 3&; final form: 18, comprising 12
Numper obf 1L=75

30. Test C12.

based on explicit information and 6 on implicit
information.

Reading to Note Details.

Sources

aAdapted from A.C.E.R. Reading to Note Details, Forms A and B.
Items which could be-answered correctly in the absence of

the passages more frequently than approximate chance expectation
were eliminated.

Number of items: Initial form: 18; final form: 12 items, based on 5

31. Test Cl3.

passages.

Reading for Inference

Source:

Adaptation of A.C.E.R. Reading for Inference, Form A.
The passages range between 40 and 90 words in length.

NMumber of items: 12,

Letter Grouping

32. Test RI1.

Sourge:

L.L. Thurstone. Included as a reference test for Induction
in E.T.S. Kit of Selected Tests for Reference Aptitude and
Achievement Factors (French, 1954, French et al., 1963).

Number of items: 30.

Time limit:

4 minutes.

33, 34, 35, 36. Tests R2, R3, R4, R5, Raven's Progregsive Matrices, 1938.

source:

J.C. Raven, 1938

Number of items: 12 in each of Sets A, B, U, D, F.

37. Test RS6.

As Set B is very easy for children in Grade 6, scores
were combined for Sets A and B, and separate scores
obtained for Sets ¢, D and E.

Reasoning

Source:

L.L. Thurstone, 1952.

Number of items: 30,

Time Limit:

38. Test RY.

5 minutes.

Verbal Intelligence

Source:

Assessed IQ's from A.C.E.R. TOLA 4 and Intermediate D tests.

Number of items: TOLA 4: 71; Intermediate D: 75.

39, Test SL,

Speeded Cloze Reading Comprehension

Source:

"Cherokee Indians" passage from Millex—Coleman Scale.

Number of itemg: 30.

Time limit:

On the basis of trial data, a time limit of 4 minutes

was set for the test proper as compared with 15
minutes for Test C4.
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40. Tegt $2. Chapman—-Cook Speed of Reading Test

Source: Test prepared by Chapman and Cook, published by Educational
Test Bureau, 1924, as adapted for Australian children.
{Spearritt, 1962).

Number of items: 30.

Time limit: 2% minutes for test proper.

41, Test S3. First Digit Cancellation

Source: L.L. Thurstone

Number of items: 75.

Time Llimit: 3 minutes.

42, Test 34. Letter "A"

Source L.L. Thurstone

Number of items: 50 columns of 40 words x 4 words per column = 200.

Time limit: 2% minutes.
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Test No.
Booklet

19(C3}
5(G3)
10{G15}
2 {P4)
3(P3)

11{G17)
24{Cc21)
6{G6)
14{L1)

17,18(C1)
7(GLO)
13(G20)

25(C23)
2%(C7)
26 (R1}
33(s6})

23{C15/17)

12(c19)
22(C9)
4(P5)
1(P1)

31(R3)
8(GL2)
16(14)

20{C5)
9(G13)

36(52)
34,35(G21)

15(L3)
37 (59)
38(59)
27-30(R2)

Report

c4
GL
G8
3
B2

G2
CL2
G2
Ll

cl,c2
G5
G1lL

c13
c6,C7
RL
52

cl0,
Cl1i
G0
cg,Cco
P4

PL

R&
G6
L3

C5
G7

C3

s
G3,G4

.2
53
54
RZ,R3,
R4, RS

* The bracketed parts of these titles did not appear on
the test booklets but are included here to assist interpretation.
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APPENDIX B

ORDER OF ADMINISTRATION CF TESTS

Test Title*
FIRST DAY

C Test {Unspeeded cloze reading)

Word Uses

Sentences A (Comprehension of Anaphora)
Hidden Words (M.L.A.T., Elementary)
Finding Rhymes (M.L.A.T., Elementary)

Morning Recess

Sentence Embedding

Reading to Note Details (ACER, aAdapted)
Sentences LM (Linguistic Markers}
Reading Vocabulaxy

SECOND DAY

N.S.W. Basic Skills Test R (Adapted)
Scrambled Sentences
Sentences AM (Ambiguous Sentences)

Morning Recess

Reading for Inference (ACER, Adapted)
Sentence Comprehension (ETS, Adapted)
Letter Grouping

Chapman—-Cook Speed of Reading

THIRD DAY

Reading Compreheﬁsion (Explicit &
Implicit Information)

Sentence SD (Deep Structure)

Directions Test (Following Instructions)

Word Attack (Tape recording)

Word Sounds (Tape recording)

Morning Recess

Reasoning (Thurstone)

Combining Sentences (ETS, Adapted)

Reading Vocabulary (NSW Basic Skills
Test R, Adapted)

FOQURTH DAY

Chunked Reading
Sentences § {Comprehension of
Sentence Structures)
Reading Comprehension MC
{(Multiple Choice)
Speeded C Test (Speeded cloze reading)
Open Punctuation

Morning Recess

English Picture Vocabulary Test
First Digit Cancellation S&-2
Letter A, Sd-1

Progressive Matrices, 1938.

Time Total
Limit Time
fmins.) {(mins.)
15 21
6 8
25 30
5 10
3] 10
15 20
12 15
10 15
3 10
35 45
30 32
7 10
9 12 .
2C 28
4 20
2k 8
30 33
22 25
10 11
- 12
- 10
5 13
18 22
20 23
12 20
20 23
12 15
4 g
20 21
- 10
3 7
2% 28
20 30
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APPENDIX C

RELIABITITY COEFFICIENTS OF TESTS

The reliability coefficients presented in this Appendix axe based on a
systematic sample of one in six, drawn with a random start from the final
sample of 624 cases. Thus, the reliability sample included 104 cases,
comgxising 24 boys and 23 girls from schools in lower c¢lass socio-economic
areas, and 27 boys and 30 girls from schocls in middle-class areas.

Reliability coefficients were computed by means of Kuder-Richardson
Pormula 20 for those tests which were completed by all or almost all of the
children within the time allowed. As the condition of item indepen&ence was
unlikely to be achieved in the unspeeded cloze test, in that successive
responses might be influenced by syntactical clues in the passage, the
reliability of this test was determined by correlating scores on the first
and second halves of the test, and applying the Spearman-Brown Formula.

Data were not available to determine the reliability coefficients of speeded
tests within the present study, but coefficients obtained for scme of these_

tests in other comparable studies have been included in the table.
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RELIABILITY COEFFICLENTS
(pased on 104 cases, except
where specified otherwise}

No. of
Type of Value of Raw Score items
Test coefficient coefficient Mean 5.p. in test
T Pl Word Sounds KR20 .72 26.29 3.14 30
p2 Finding Rhymes KR20 .93 37.07 7.82 44
P3 Hidden Words KR20 .86 19,97 5.62 29
r4 Word Attack ' KR20 .59 11.46 3,10 20
E Gl Word Uses KR20 .59 15.28  2.69 21
G2 Linguistic Markers KR20 .88 12.69  4.91 20
G3 Punctuation A ¥ap .84 12.73  5.87 24
G4 Punctuation B . *aB .84 11.22  7.13 28
7 G5 Scrambled Sentences KR20 .85 10.09  4.42 18
G6 Combining Sentences KR20 .79 9.65 4.07 18
G7 Compreh. of Sentence KR20 .94 46.50  9.70 56
Structures
G8 Compreh. of Anaphoric KR20 .90 36,25 7.76 .48
L Expressions
@9 Embedded Sentences ¥R20 .81 13.89 4.28 20
¢10 Deep Structure KR20 .89 18.86 6.31 30
Gi1l Ambiguous Sentences Spearman-Brown .78 4,25 3.92 14
g formula applied
to ¥ between
two subtests
Il Rdg.Vocab. no .context KR20 .87 20.70 5.93 30
g 12 English Pict. Vocab., KR20 .73 20.73 4.30 30
1.3 Context Rdg. Vocab. KR2Q .78 13.72 4.58 24
¢l Basic Skills,Lit.Mng. RR20 .72 9.23 2.94 14
C2 Basic Skills,Imp.Mng. KR20 .75 5.65 2.90 11
C3 Mult.Choice Rdg.Comp. KR20 77 11.46 3.84 20
C4 Cloze Rdg.Comp. $pearman~Brown T4 14.76 4.39 30
. formula applied
to r 1st %,2nd %
C5 Chunked Rdg.Comp. KR20 .80 11.26 3.89. 21
C6 Compreh. of Questions KRr20 .85 15.65 3.26 18
C7 Compreh, of Statements KRZ0 .78 13,71 3.53 18
- C8 Following Inst. A KR20 .66 ‘ 7.10 1.38 8
C9 Following Inst. B KR20 .70 4.61 2.19 8
CLO Explicit Inf.Rdy.Comp. KR20 .77 7.778 3.07 1z
Cll Implicdt Inf.Rdg.Comp. KR20 .38 3.25 L.47 6
_ 'C12 Rdg. Note Details KR20 .73 5.7¢ 2,74 iz
€13 Rdg. for Inference KR2Z0 .76 7.99  2.87 12
g Rl Letter Grouping Test~retest¥ .89 9.16 30
R2 Prog. Matrices, A+B ¥R2Q .84 19.86 3.75 24
B R3 Prog. Matrices, C KR20 .67 7.25 2.26 12
R4 Prog. Matrices, D KR20 .75 7.65 2.49 12
o R5 Prog. Matrices, E KR20 .66 3.33 2.24 12
e R6 Thurstone Reasoning KR20 .83 13.14  4.66 30
R7 Verbal Intelligence KR20%* .85 - - -
{Score derived from tests
applied in Gr.4 and Gxr.6)
31 Speeded Cloze Rdg. Conmp. Not chtained .
52 Chapman-Cook Spd. Rdg. Test-retest¥ .86 4,45 30
83 First Digit Cancel. Not cobtained
84 Letter A Not obtained

* Based on Victorian Grade 6 children, the number of cases being 38 for
Letter Grouping, 100 for Verbal Intelligence, and 30 for Chapman-Cook Speed
of Reading.




Intercorzelations of 42 variables for 166 boys (Above Diagonal} and for 173 glrks {Below Dlagonal) in middle class socio-economi¢ areds.
pecimal points omitted)
fariable t 02 3 04 %% 7 8 9 i¢ )l 1213 341516 17 18 1% 2021 22 23 M4 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42
jexbal Intell. (R7) 35 43 56 49 45 66 €2 59 34 60 50 62 29 70 46 62 55 59 87 55 60 45 62 50 54 47 42 56 55 30 41 35 35 26 42 $6 50 55 98 21 21
doxd Sounds (F1) 44 37 35 26 3% 47 35 39 15 31 34 34 15 38 24 40 36 3V 22 19 23 17 30 20 27 26 22 41 31 15 16 10 09 Q6 13 36 23 19 24 @9 19
#idden Words{P3)} 54 27 36 27 32 34 35 27 33 28 30 43 17 47 26 39 30 30 20 38 43 24 32 2% 25 36 29 36 33 52 11 17 17 06 32 46 30 28 45 33 IO
find Rhymes (B2} 64 48 47 33 37 33 49 41 29 43 51 50 L& 56 28 46 42 44 34 40 40 45 45 35 41 33 32 43 35 12 13 21 21 02 23 4% 80 47 4% ll.lg
word Attack(Fd) 41 35 49 35 26 44 44 41 33 3¢ 27 49 24 51 27 38 32 19 36-30 38 33 35 35 43 31 28 47 34 24 13 13 16 02 28 39 38 40 40 12 13
Word Uses{GL) 28 14 31 12 21 41 35 33 26 28 35 4G 21 37 29 33 29 27 36 31 34 20 34 21 23 24 21 31 26 20 10 0% 0%-01 18 12 27 24 27 15 06
Ling Markers(02i " B4 43 49 32 35 29 " B3 64 45 59 &7 64 28 65 34 62 &1 61 60 48 58 96 €5 51 42 46 44 59 59 24 34 36 23 30 2% 55 5§ 48 84 12 22
Scranbled Sent (G5} .63 46 40 B3 46 27 61 5 41 51 58 58 24 62 40 61 55 58 53 47 56 45 50 36 47 44 41 4B 52 29 22 23 36 14 35 48 47 44 48 17 26
Combining Sent(G6) 57 49 30 44 2% 16 56 51 42 45 53 50 30 5B 44 63 52 56 57 51 S1 51 69 48 54 44 34 52 60 16 25 30 30 20 32 41 42 41 44 17 12
Comp, Sen.Struc (67) 34 33 34 36 25 36 3L 26 31 31, 41 48 16 42 28 43 39 35 39 30 41 36 43 39 33 41 34 39 4) 21 07 23 24 08 22 43 36 33 3% 16 17
Anaphora {G8} a4 52 40 56 31 35 59 62 30 39 56 55 27 56 36 50 40 48 52 48 $3 40 53 39 38 43 44 5% 5L 17 33 24 21 18 23 47 44 44 51 1% M
Embedded Sont. (G9) 57 39 27 4% 30 20 38 59 41 18 56 61 31 64 4L 61 55 53 49 43 54 44 55 42 43 38 38 56 44 21 22 30 32 17 27 44 51 48 55 13 22
Deep Structura(G1) 70 46 43 60 40 33 63 74 57 36 65 57 24 67 47 GG 49 58 50 57 62 52 €3 53 59 31 42 61 BL 33 25 30 37 18 41 53 57 48 55 21 29
Mxbigueus Sent{GL1) 39 32 20 34 30 14 31 23 33 47 41 3t a7 26 25 26 25 29 33 23 23 28 35 14 19 20 17 14 31 08 04 14 1% 12 00 21 23 25 23 15 13
Voc.no con. {Li) 69 49 55 93 41 33 59 58 52 44 38 52 68 37 A7 64 57 40 50 49 60 47 57 46 53 56 48 €7 53 30 26 30 33 14 32 53 50 5¢ 62 25 22
Eng.Pic.Voa. {L2} 62 33 44 48 34 24 5L 52 46 30 48 47 55 25 65 ‘5z 32 4% 42 35 48 30 43 25 37 35 34 43 48 14 12 18 24 22 33 40 29 38 5L 1z 04
Yoc. in con. (L3} 67 41 52 51 42 32 6L 56 53 40 55 52 €3 33 &7 6l 50 S4 49 48 55 48 59 37 50 48 40 51 56 19 28 36 41 19 40 54 53 34 59 24 24
pas.Sk.Lit,RdG(C1} 62 46 36 53 30 24 63 60 61 23 57 55 64 38 64 56 57 g8 55 44 50 42 55 44 39 54 49 57 55 14 29 21 22 21 24 37 31 34 46 11 03
Bas.Sk.lmp.RAg (€A} 57 38 3¢ 3¢ 34 23 58 48 50 33 51 38 5] 26 62 46 3% 36 50 37 5L 4% 64 5) 52 57 54 57 60 19 17 29 21 26 26 40 32 34 49 1118
Mult.Ch.Rdg. {C3} 51 4% 37 4% 29 L% 46 46 51 19 44 48 50 29 53 45 48 54 50 42 58 43 58 38 45 45 A9 48 55 16 19 25 32 23 23 38 42 48 43 08 17
Cloze Rdg{C4) 58 27 38 5L 32 27 45 50 37 23 52 52 54 32 59 58 50 50 439 A2 53 43 51 34 46 35 29 39 48 23 35 27 33 12 18 38 40 39 44 28 17
Chunked Rdg (C5} 8L 40 34 42 30 27 58 54 52 28 60 50 59 37 35 46 51 55 50 37 47 49 61 40 49 47 47 54 55 2% 23 25 29 12 35 54 49 4% 55 31 22
Comp.Ques. (C8) 40 37 38 38 22 26 47 48 4) 22 35 40 5L 13 47 29 42 46 45 42 43 37 67 44 43 39 40 43 55 0% 14 26 19 15 12 46 44 43 40 12 17
Comp, Statements (C7)54 44 32 50 39 24 53 54 50 31 50 44 60 32 53 46 53 50 51 41 43 5¢ 52 46 6 S6 57 57 67 14 Z0 28 25 20 33 46 43 47 48 16 13
FPoll,Inst.A{CB) 33 24 23 26 07 19 33 26 31 ©5 25 33 39 16 27 22 19 29 13 24 15 26 3§ 27 51 34 36 38 37 20 23 24 24 05 24 32 33 28 28 16 05
Foll.Inst.B{C) 83 38 41 4% 26 21 50 58 4% 20 52 55 62 31 51 46 46 52 41 44 46 56 45 46 42 36 30 43 44 20 22 3% 38 24 37 30 34 39 38 27 28
Comr Expl.Inf, (C10)56 40 31 44 31 19 58 51 53 28 S4 48 54 34 Gl 54 59 61 63 43 48 54 44 Sé 24 47 57 59 58 16 14 13 13 1l 26 38 28 36 46-02 14
Comp. Imp.2nf. (CIL) 52 2% 31 32 32 14 42 38 40 28 46 37 42 26 51 38 46 51 43 36 36 44 32 45 23 30 52 50 49 21 13 16 12 18 28 36 25 3¢ 37 17 12
Bdq.Rote Det{CL2} &2 39 50 4% 34 33 61 49 43 27 54 47 49 34 65 57 57 55 5% 45 50 50 48 48 30 49 51 43 58 18 20 22 20 22 33 4% 43 47 53 10 16
Rdg. for InE{CL3) 54 47 46 44 33 30 54 48 47 34 53 46 49 24 57 44 58 56 6L 4% 44 51 53 60 20 48 S5 36 53 0% 17 18 18 10 25 56 31 38 50 13 13
Letter Grp(RL) 35 17 29 28 3% 04 25 26 23 15 22 18 34 09 33 25 27 25 1% 24 15 21 20 18 14 28 15 16 15 25 06 12 10 09 45 30 18 17 23 34 34-
Prog.Mat A,B(R2) 45 29 17 35 11 03 38 42 38 10 3% 37 42 25 28 32 35 43 29 30 35 31 26 29 23 24 32 23 23 28 24 34 35 31 04 07 19 1% 23 13 O1
Prog,Mat.C(R3) 36 12 16 19 12 1% 25 28 22 11 23 28 35 23 23 19 27 24 21 20 33 24 19 24 12 24 25 27 21 15 25 43 42 33 22 16 31 34 23 24 18
Prog. Mat.D{R4) 46 21 08 2% 13 10 39 40 55 18 33 28 44 19 35 39 32 48 33 42 29 43 27 42 2% 42 43 42 33 27 24 39 38 38 1% 14 25 25 20 15 12
Prog.Mat.E{RS} 44 25 1B 20 16 18 34 36 37 25 29 32 40 24 33 25 31 40 30 27 27 40 32 11 0 36 32 16 35 36 27 27 28 31 ¥7-04 16 28 04 16 12
. Th.Reasoning {RE} 43 2L 34 31 21 ©7 33 28 33 37 32 27 34 09 40 37 35 25 37 23 36 38 13 25 09 30 36 28 24 29 24 15 19 25 20 37 25 36 35 28 24
. C-C $pd.Rdg{52} 51 36 39 48 36 27 47 44 33 36 S6 43 55 25 50 50 55 41 52 43 43 43 30 45 13 38 46 36 45 47 30 18 13 20 19 41 45 44 €5 21 27
Punchuation A(GI) €1 44 38 §3 38 L7 4% 0 47 21 53 48 63 26 51 45 41 46 35 36 39 44 40 43 30 47 43 30 46 42 30 27 16 I9 38 26 41 73'43 16 2%
pinctuation B{G4) 60 39 35 55 33 22 48 49 36 32 51 42 56 26 47 34 46 40 3 37 36 3% 37 42 22 3B 36 34 43 29 35 23 28 27 37 2@ 28 74 53 13 19
Speeded Cloze(S1) S8 37 45 41 33 41 43 49 28 23 54 42 49 20 54 49 48 40 45 40 50 46 29 39 18 36 39 32 50 53 21 15 16 10 23 40 50 41 43 18 24
1st Digit Canc{sS3) 17 00 23 08 35 25 17 17 00 03 15 03 17 26 16 12 10 07-13 15 14 15 11 ©8 12 20 11 10 22 17 20 05 13 03 17 16 16 05 13 23 20
Letter A {S4) 30 2L 17 25 09 12 25 30 24 08 25 21 28 13 25 24 19 18 18 16 13 25 22 14 12 23 15 1o 19 21 35 27 22 25 27 22 23 27 33 32 &4
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137.

tntercorrelations of 42 variables for 158 boys (Above Diagonal) and for 130 girls (pelow Diagoral) in lewer clasy socio-eqonomic dreds.
{Pecimal points omitted} .

102 3 &4 3 6 7 8 910111213id}.51617181'.‘2021222324251627282930333233343536373839404142

yerbal Intell.(R7) 77 53 62 56 61 T4 76 B6 48 74 67 79 49 77 65 74 68 64 70 73 70 €0 66 51 67 58 93 76 63 29 49 18 42 44 43 56 60 64 68 18 4)
2. word Sounds {PL) 63 53 63 65 59 71 70 63 45 68 56 72 44 75 54 65 61 55 62 69 62 §6 62 50 §0 58 45 68 57 30 316 20 35 34 38 58 6S 59 65 16 31
3, Hidden Words(pl} 62 62 55 46 40 48 55 47 39 56 98 54 26 54 36 50 47 50 42 51 43 43 45 38 45 40 26 S1 51 36 19 24 23 28 32 51 50 45 50 26 39
4. Find Rhymes (P2} 62 6], 60 47 48 63 63 47 38 57 51 60 32 6I 43 51 55 52 49 59 53 49 53 40 51 49 37 54 53 20 32 28 25 36 27 56 49 51 55 02 36
5, Woxd Attack(pP4) 34 39 35 42 41 52 51 44 35 47 37 53 30 60 45 57 47 5 46 52 45 35 46 27 42 44 45 55 5L 29 28 36 31 29 27 49 46 41 45 16 27
6. Words Uses (G1) 46 49 43 87 25 52 55 42 24 58 47 56 35 59 48 52 45 46 44 58 46 46 49 32 42 45 31 55 48 15 27 21 27 26 26 44 42 38 49 12 26
7. Ling Markexs(G2) 65 59 38 6¢ 42 %0 71 60 60 77 68 7S 42 73 S8 71 62 56 67 67 64 6L 62 44 61 57 48 €5 66 34 36 32 33 24 43 56 €3 60 50 16 38
5. serarhled Sent(G5) 69 6% 60 61 42 45 69 66 53 74 69 79 431 77 50 T4 69 62 66 6B 66 64 72 47 66 64 B4 68 67 29 47 36 B0 45 37 58 67 &6 g5 19 36
9. Combining Sent(Ge) 51 49 4L 45 31 38 51 58 49 61 48 69 33 64 47 62 54 47 652 56 68 60 68 43 56 60 47 60 56 2B 39 26 35 36 25 51 60 56 55 15 34

10. Comp.Sen.Struc{G7) 40 41 43 45 20 39 42 41 28 $6 44 55 29 50 25 S50 45 33 52 41 48 39 46 39 38 48 29 44 46 26 2L 17 22 06 26 46 50 31 47 18 30

11. Anaphora{G6} 66 6L 56 60 38 46 65 67 55 53 71 79 39 70 54 73 67 59 62 66 63 57 62 47 60 63 49 67 69 2B 35 27 30 30 4 68 59 6L 70 14 42

12, Embodded Sent. (GO} 58 62 50 50 43 36 67 65 50 43 €9 67 18 50 48 €3 55 54 56 &2 55 47 56 35 45 54 39 61 59 16 38 23 26 26 26 53 51 52 59 0% 25

13, Deep Structure(GLO)7Z 65 63 67 38 52 74 74 61 52 6B 66 42 80 6L 78 70 65 65 68 73 64 77 45 67 6% 57 70 70 31 45 3% 44 46 31 60 TL V& 7C 13 43

14, Acbiguous Sent{GL1)20 21 14 14 13 07 29 36 25 31 27 30 32 48 41 44 40 36 47 35 40 26 31 27 43 38 37 43 41 20 24 16 21 19 23 34 39 42 30 11 29

15. Voe.no con. (LL} 71 73 66 73 43 5% 70 70 55 50 84 61 V5 27 65 79 70 7L 65 71 68 €0 70 48 69 64 59 77 72 33 47 41 41 36 24 60 63 6L &5 07 31

16. Eng.Pic.Voe. (12) 60 45 41 45 29 46 46 56 47 27 31 43 54 14 58 S8 82 62 52 54 50 39 52 37 49 54 44 63 53 17 46 40 32 35 24 41 49 44 50 08 26

17. Voc. in con.(L3) 7O 59 56 53 45 47 63 66 32 56 6% 67 69 23 83 59 65 67 68 65 68 58 71 47 67 €2 S0 69 72 29 43 38 44 32 2B 52 63 64 59 06 I3
18. Bas.Sk.Lit.Rdg(Cl) 58 54 46 5k 37 45 56 &6 60 39 57 61 68 30 67 &2 62 50 64 63 6¢ 52 69 38 6O 65 57 64 64 24 41 30 35 39 35 54 59 53 60-04 32
16, Bas. Sk.Imp.Raglc2)5B 55 44 49 41 38 62 60 4% 40 58 62 62 24 €6 55 68 69 56 57 58 49 63, 39 54 55 48 70 65 17 30 33 25 34 1) $4 50 51 52 03 34
20. Mult.Ch.Rdg.(C3} 59 54 55 57 32 47 56 58 51 46 60 £% 65 14 62 4% 59 63 61 §7 68 57 68 47 56 58 47 68 5§ 23 37 31 33 30 17 51 64 55 36 09 36

21. Cloze RAg(CA) 64 62 56 53 36 43 50 59 39 46 58 51 60 25 66 55 61 60 30 51 64 60 63 45 59 61 47 65 65 26 39 24 3d 33 35 52 5% 59 70 0 27
22. Chunked Rdg{CS5) 64 54 51 58 26 SL 57 6249 40 56 56 69 18 72 59 57 €7 56 63 6l 56 68 50 65 64 55 67 63 23 46 3L 36 30 29 50 60 &0 57 06 30
23, Cowp.Ques. (C8) 35 40 34 33 16 15 37 45 28 31 39 38 49 29 41 26 37 37 44 42 44 32 90 38 48 S1 46 49 57 23 32 27 32 19 30 48 57 54 53 03 28

24, Gomp.Statements(C7}72 56 5L 60 40 44 §0 66 55 45 70 60 68 21 65 50 65 64 61 63 G4 60 45 41 6G 66 51 65 69 22 44 24 37 40 25 56 63 64 62-01 32
25, Foll.Inst.h{ce) 45 50 57 51 33 47 47 51 33 40 44 38 56 22 54 42 50 47 39 44 54 48 43 43 50 33 36 47 38 26 32 23 30 26 21 38 43 39 40 13 19
6. ¥oll.Inst.B{ce)  6C 58 57 54 34 37 53 56 45 43 62 52 62 24 63 41 62 50 53 49 51 50 36 57 5S¢ 52 51 53 65 34 45 31 37 3@ M 49 59 60 48 14 35
27, Conp.Expl.ink, (C10)53 48 53 46 39 39 61 61 58 33 G0 64 6L 27 57 57 61 63 63 56 40 52 30 52 46 3¢ 62 64 61 12 31 28 23 28 17 48 57 56 59 05 25
28, Comp.iImp.Inf. (CI1} 51 37 31 38 23 31 49 47 46 32 40 42 54 17 45 35 47 49 48 43 34 45 17 45 33 27 54 48 52 16 33 18 13 26 11 40 46 47 50-0% 24
29. Rdg.lote Pet(Cl2) 52 48 46 44 30 33 56 57 45 40 53 55 61 25 £0 50 54 60 62 47 49 51 42 61 40 60 45 47 €7 2942 43 37 39 33 54 50 54 57 It 33
30. Rdg. for Inf{CL3) 60 56 50 58 33 51 54 63 54 50 65 60 64 26 65 49 63 54 57 £ 57 55 40 63 45 4B 54 38 48 39 35 29 21 35 3L 64 57 59 60 09 37

31. Lettex Grp (R1) 42 28 34 27 11 36 40 35 19 24 35 37 43 02 32 22 37 32 21 30 12 37 21 36 28 35 30 20 27 35 19 20 23 22 31 29 27 30 25 40 28
32. Prog.dat A,B(RZ) 43 24 32 30 20 23 33 39 26 27 34 29 35 16 31 30 39 31 24 23 33 27 22 29 32 23 33 24 22 37 20 54 59 38 21 17 46 39 d0-07 1L

33, Prog.Mat.C (R3] 39 25 3% 38 20 13 47 36 34 1% 37 32 39 24 35 3), 38 28 22 28 29 31 24 32 33 39 31 03 20 28 17 45 55 42 07 14 40 30 21 03 15
4. Prog.Mat.D(R4} 35 28 35 29 14 11 23 40 22 19 37 29 33 21 40 30 20 30 2L 24 35 30 29 35 35 44 34 07 30 34 16 44 53 43 0% 15 46 3¢ 24 11 19
35, Prog.Mat.E(RS} 41 35 38 30 10 71 40 40 39 40 48 40 45 19 46 33 4B 34 35 31 36 31 39 41 34 40 42 25 34 46 29 34 40 50 29 26 38 37 25 27 3¢

36, Th.Reasoning(R6) 24 10 14 02 02 15 17 24 02 ©7 16 12 13 05 17 26 25 22 17 10 1£ 15 08 2¢ 15 29 1L 13 21 15-29 20 00 16 18 33 27 23 33 27 22
37, C-C spd.Rdg(s2) Kp 56 G0 51 45 44 56 GL 53 48 67 55 G 25 65 52 70 54 60 53 89 54 38 5B 50 50 58 41 49 64 20 29 23 30 45 13 51 54 64 8 37
38, Punctuation A{G3) &7 50 59 58 44 46 65 59 36 42 &0 53 65 17 70 49 63 54 56 55 1 65 32 §1 45 B9 45 37 46 47 36 22 33 33 36 17 54 By 59 14 3%
39. Punctuation B{G4) 62 58 S4 58 39 44 64 54 42 40 60 52 68 1P 65 47 61 52 55 55 44 64 34 51 46 63 48 44 54 50 35 22 38 26 40 07 56 77 59 22 41
40, Speeded Cloze(Sl} g3 39 56 51 3% 43 60 54 52 39 63 62 6L 22 59 3@ 63 48 50 53 56 50 37 57 33 48 47 40 43 62 37 31 22 12 37 14 82 5; 45 08 33
41, Lzt Digit Canc(S53) 13 21 32 26 27 28 36 28 21 35 34 28 34 186 29 15 37 24 25 31 16 2L 18 24 29 34 26 24 30 37 40 33 17 23 23 12 32 38 35 36 33
42. Letter A(S4) 43 39 46 35 18 14 50 47 31 36 45 45 47 24 42 32 44 43 35 42 31 43 27 33 41 52 40 32 42 35 39 23 16 25 40 21 3% 47 52 32 47
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APPENDIX E.1

VARIMAX-ROTATED MAXIMUM LIKELIHOCD FACTOR SOLUTION FOR MIDDLE
CLASS BOYS
{Decimal points omitted)

FACTORS

Teast ' I 11 ITE v \Y VI
1. R7. Verbal Intell. 380 231 328 321 468 256 oy
2. Pl. Word Sounds 205 009 086 057 488 078
3. P3. Hidden Words 251 094 533 -017 238 070
4. P2, Find Rhymes 178 303 189 061 499 238 '3
5, P4. Word Attack 240 205 282 085 340 150 %
6. Gl. Word Uses 148 076 211 014 371 181 wrp
7. G2. Ling. Markers 329 200 108 177 633 402
8. GS5. Scrambled Sent. 330 152 276 225 504 236 .
9. G6., Combining Sent 356 099 151 263 348 516 I
10. G7, Comp. Sent. Struc 316 099 282 053 234 260 S |
11. 68, Anaphora 362 190 166 197 441 239
12. G9. Embedded Sent. 275 227 167 246 559 274 ;
13. Gl0. Deep Structure 331 175 411 216 400 430
14, Gl1. Ambiguous Sent 158 120 037 118 142 274 l
15. Ll Voc. no con. 448 188 344 202 534 190 T
16. L2. Eng. Pic. Voc. 410 166 273 16l 170 168 :
17. L3. Voc. in context 342 258 325 259 3% 323 .
18. C1. Bas.sk. Lit. Rdg. 542 026 020 242 467 197 |
18. €2, Bas.Sk. Imp. Rdg. 568 009 11l 233 369 322 g
20, €3. Mult. Ch. Rdg. 445 216 060 267 299 337
21, C4. Cloze Rdg. 213 132 293 237 299 372
22. C5. Chunked Rdg. 411 209 375 138 309 343 b
23. C6. Comp. Ques. 299 220 073 053 239 . 609
24. C7. Comp. Statements 533 153 135 155 204 662 LA
25. C8. Foll., Inst.A 245 006 153 221 332, 365
26. C9, Foll.Inst.B 275 071 332 367 177 402 -
27. C10. Comp.Expl.Inf. 715 101 116 042 221 151 |
28. Cll. Comp,Imp.Inf, 631 054 131 076 157 207 :
29. C12. Rdg.Note Det 581 197 170 138 403 155
30. €13, Rdg. for Inf 614 090 136 027 287 397 .
31. R1. Letter Grp 080 012 552 Q77 127 =020
32. R2. Prog.Mat A,B 07F 009 052 435 209 039 ‘
33. R3. Prog.Mat.C 027 160 167 491 116 186 g
34, R4. Prog.Mat.D ' 022 036 226 569 124 159
35. R5. Prog.Mat.E - 180 106 010 618 -099 013 -y
36. R6. Th.Reasoning 267 170 545 139 006 053 §|
37. 82. C-C Spd.Rdg 320 271 441 -175 425 214 gy
38. G3. Punctuation A 051 637 206 165 376 274
39. G4. Punctuation B 258  83¢ 177 248 159 174
40. S1. Speeded Cloze 392 336 366 005 433 125
41. S3. 1st Digit Canc -023 -026 528 165 005 113
42. S4. Letter 2 -0l1 100 369 076 143 078 B
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APPENDIX E.2

7 VARIMAX-ROTATED MAXIMUM LIRELIHOOD FACTOR SOLUTION ¥OR MIDDLE
i CLASS GIRLS

(Decimal points omitted)

FACTRORS
Test i I IEX v v VI VII VIIL
i. R7. Verbal Intell. : 102 425 521 381 150 089 291 238
E 2. pl. Word Sounds 175 138 421 330 -017 254 084 -030
3, P3. Hidden Words 024 009 400 185 198 202 156 681
4. P2. Find Rhynes 120 244 374 493 ©le 138 235 195
5. P4. Word Attack 150 032 382 281 08% 059 050 223
i 6. Gl. Word Uses | 027 -036 284 045 273 176 195 098
7. @2. Ling. Markers 058 327 523 240 093 292 210 152
g. G5. Scrambled Sent. 075 349 400 378  11% 273 340 047
9. G6. Combining Sent. 110 520 469 213 -052 222 =015 035
7§ 10. G7. Comp. Sent. Struc 027 046 491 . 193 049 -026 -140 167
’”l 11. G8. Anaphora 166 215 544 345 115 132 325 -002
e 12. ¢9. Embedded Sent. 103 297 341 255 -0L2 250 483 088
13. G10. Deep Structure 204 399 454 402 i28 240 282 094
‘=g 4. Gl1. Ambiguous Sent 931 201 222 123 122 o021 087 029
gl 15. Ll., Voc. no con. 105 239 686 232 114 138 194 229
iR 16, L2. Eng. pic. Voc. oo0 321 554 157 055 -021 322 212
17. L3. Voc. in context 091 228 651 255 035 130 165 229
ig. cl. Bas. Sk. Lit. Rdg. 144 441 531 164 -032 276 213 047
7§ 19. ¢2. Bas. Sk. Imp. Rdg. 028 199 732 049 092 209 084 -010
i 20. C3. Mult. Ch. Rdg. 083 318 474 127 086 241 152 056
Rt 23, ¢4, Cloze Rdg. 097 238 486 138 109 Q90 408 093
22. C5. Chunked Rdg. 134 375 501 148 132 178 264 -003
T 23. C6. Comp. Ques. -043 186 342 179 102 640 060 081
ﬁl 24. C7. Comp. Statements 104 265 547 228 016 325 086 -—033
q--5i8 25, C8. Foll. Inst. A 044 326 OLg 137 065 366 147 141
26, C9. Foll. Inst. B 091. 437 290 212 047 305 370 172
27. C10. Comp. Exp. Inf. 113 328 655 112 002 210 112 -049
28, Cll. Comp. Imp. Inf. 062 314 517 107 011 057 028 076
29. Cl2. Rdg, Wote Det 119 199 534 181 134 267 239 206
30, C13. Rdg. for Inf o022 104 626 157 16k 394 116 050
31. RL. Letter Grp -Q74 272 130 294 295 -0L0 ~-051  2L2
-3 32. R2. Prog. Mat.A,B 075 537 130 113 058 127 177 028
%I 33. R3. Prog. Mat.C 084 443 104 082 195 -006 075 057
P 34. R4. Prog. Mat.D -023 785 266 078 010 059 -060 -0Q70
35. R5. Prog. Mat.E 064 367 175 240 211 225 033 -013
o 36. R6. Th. Reasoning -103 204 442 143 198 ~203 088 150
il 37. g2. C-C Spd. Rag 032 051 619 250 156 ~-009 221 064
J 38, G3. Punctuation A 039 213 280 754 026 189 178 076
woFT 39, G4. Punctuation B 039 179 276 741 175 110 066 066
40. S1. Speeded Cloze -024 -035 523 248 337 034 428 074
41. $3. lst Digit Canc. 166 024 060 -047 710 064 0L3 111

42. S4. Letter A ~-069 274 067 215 588 036 062 =046
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20.
21.
22,
23.
24.
25.
26.
27.
28,
29,
30.
31

32.
33.
34.
35.
36.
37.
38,
39,
40,
41,
42,

l40.

APPENDIX E.3

VARIMAX~-ROTATED MAXIMUM LIKELIHOOD FACTOR SOLUTION FOR LOWER

Test

R7. Verbal Intell.
Pl. Word Sounds

P3. #idden Words
P2. Find Rhymes

P4. Word Attack

Gl, Woxrd Uses

G2. Ling. Markers
G5. Scrambled Sent.
G6. Combining Sent.
G7. Comp. Sent. Struc
GB. Anaphora

GY9. Embedded Sent.
Gl0. Deep Structure
Gll. Ambiguous Sent
Ll. Voc, no con.
L2. BEng. Pile. Voco.
L3. Voe. in content

Cl. Bas. Sk. Lit. Rdg.
C2. Bas. Sk. Imp. Rdg.

C3. Mult. Ch. Rdg.
C4. Cloze Rdg.

C5,. Chunked Rdg,

C6, Comp. Ques.

C7. Comp. Statements
C8. Foll. Inst. A
C9. Foll. Inst. B
Cl0. Comp. Expl.Inf.
Cll, Comp. Imp. Inf.
Cl2. Rdg. Note Det
Cl3., Rdyg. for Inf
Rl. Letter Grp

R2. Prog. Mat. A,B
R3. Prog. Mat. C

R4, Prog. Mat, D

R5. Prog. Mat. E

R6. Th. Reasoning
52. ¢-C Spd. Rdg

G3, Punctuation &
G4. Punctuation B
81, Speeded Cloze
83, lst Digit Canc.
84, Letter A

CLASS BOYS

(Decimal points omitted)

137
135
039
107
020
005
077
124
G78
133
082
104
206
183
067
050
115
025
048
074
141
i3e
094
122
047
160
135
119
032
067
015
085
014
089
044
075
115
485
737
164
100
126

i1

596
590
447
553
387
475
651
682
650
525
741
627
736
258
641
418
845
715
555
636
642
657
709
821
370
523
698
537
564
676
128
274
128
169
232
272
621
536
533
680
~093
295

111

337
212
o082
133
218
129
199
352
294
060
101
133
314
124
311
317
318
259
150
264
184
293
224
296
240
325
147
194
294
154
177
671
654
744
498
053
~068
373
243
087
029
038

FACTORS
IV v
247 069
235 081
439 -008
212 -059
238 046
138  -090
307 244
266 056
200 117
279 537
294 148
117 094
228 059
147 133
153 103
063 ~076
162 162
094 -005
150 -105
149 196
153 -018
087 145
123 -025
080 -054
189 166
224 060
009 068

-032 018
189 050
272 -007
551 107

-051 025
095 Q04
124 063
354 -353
419 -002
359 005
208 111
273 058
162 030
677 025
456 -026

VI

363
372
i1z
238
071
327
217
146
092
003
173
214
095
118
089
143
00z
g80
-053
125
274
o082
079
~056
171
021
0G4
-017
131
-143

066

127
~-039
Q44
064
295
062
122
-Ql1
247
082
003

Vil

404
346
251
274
422
352
278
264
130
050
261
261
287
410
525
521
422
256
578
257
330
282
047

136

216
350
289
310
516
403
iie
13¢
214
064
080
064
259
igl
175
224
005
134
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| ) APPENDIX E.4

VARIMAX—-ROTATED MAXIMUM LIKELIHOOD FACTOR SOLUTION FOR. LOWER
CLASS GIRLE

(Decimal points omitted)

FACTPORS

Test I IX IIT Iv A VI

i. R7. Verbal Intell. 358 255 303 593 142 168

2, Pl, Word Sounds 296 186 198 667 1587 024

3, P3. Hidden Words 189 280 309 589 157 036

4, P2. Find Rhymes 243 241 184 724 065  ~175

5. P4. Word Attack 241 069 1e8 374 129 -015

6. Gl. Word Uses 271 012 la2 550 082 ~022

7. G2. Ling. Markers 448 237 456 477 107  -043
8. G5. Scrambled Sent. 492 333 221 516 133 085

9. G6. Combining Sent, 590 222 128 315 177 -092

10. G7. Comp. Sent, Struc 180 111 314 423 220 134
11. G8. Anaphora 387 292 356 482 278 lo2
12. GS. Embedded Sent. 525 226 328 378 234 031
13. GlO. Deep Structure 487 254 334 583 090 004
i4, Gl1l. Ambiguous Sent 251 244 089 069 077 053
15. Ll. Voc. no con. 396 254 220 720 043" 077
16, L2. Eng. Pic. Voco. 493 214 037 430  -034 273
17. L3. Voc. in context 440 185 378 483 248 - 268
18. ¢l. Bas.Sk. Lit. Rdg. 678 188 093 440  -032 217
19, ¢2. Bas.Sk. Imp. Rdg. 617 090 226 411 071 193
20. C3. Mult, Ch. Rdg. 480 126 223 514 . 067 054
21. C4. Cloze Rdg. 253 248  -063 686 222 332
22, C5. Chunked Rdg. 458 157 170 614 -110 134
23, C6. Comp. RQues, 227 295 091 324 129 106
24, C7. Comp. Statements 451 254 142 531 229 172
25. C8, Foll, Inst. A& ‘ 229 315 156 484 032 113
26. C9, Foll. Inst. B 175 309 447 517 ~0l8 246
27. ClO. Comp. Exp. Inf. 686 283 237 241 108 0g2
28, Cl1l. Comp. Imp., Inf. 578 046 230 226 Q70 097
29, Cl2. Rdy. Note Det 481 176 255 370 010 260
3G. C13. Rdg. for Inf 391 273 209 474 358 088
31. RL. Letter Grp 176 133 467 . 156 085 053
32. R2. Prog. Mat. A,B 165 497 139 123 195 095
33. R3. Prog. Mat. C 101 652 165 223 -072  ~151
34, R4, Prog. Mat. D 050 798 081 160 ~072 181
35. R5. Prog. Mat. E 195 495 294 173 168 174
36. R&6., Th. Reasoning 08l 092 152 024 030 449
37. 82, ¢-C gpd. Rdg 384 191 238 501 312 170
38. G3. Punctuation A 204 144 517 635 -153 161
3%. G4. Punctuation B 290 135 531 568 -166 054
40, Sl. Speeded Cloze 317 062 317 495 487 04X
4l. 83. 1lst Digit Canc. 095 159 532 109 159 083

42. S4. Letter A 255 176 498 239 ~038 174
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ARPENDIX F
STANDARD DEVIATIONS OF SCORES OF EACH SEX AND SOCIO~-ECONOMIC GROUPING f
ON RACH TEST
Middle Middle Lower Lower
Class Class Class Class .
Boys Girls Boys Girls N
(N=1686) {N=173) (W=155) (N=130)
Age ' 4.61 5.58 4.37 5.16
Pl. Word Sounds 2.05 1.91 4.26 3.71 T
P2. Finding Rhymes 6.63 . 5.27 9.53 8.94 -
P3. Hidden Words 5.20 5.13 5.75 6.16 i
P4, Word Attack 2.70 2.66 3.21 3.00 ;
Gl. Word Uses 2,36 1.74 2.52 2.70 a -
G2, Linguistic Markers ‘ _ 4.36 3.53 5,31 4.31 s
G3. Punctuation A 4,57 - 4,42 5.68 4.94 1
G4. Punctuation B 6.79 6.4% 7.29 6,67
G5. Scrambled Sentences 3.97 3.60 4,88 4,60
G6. Conmbrining Sentences 3.57 3.28 3.94 3,93 LI
G7. Compreh. Sent. Struct. 7.82 5.46 11.24 7.85 :
G8. Anaphora 6.78 5.12 10.03 7.50 B
G9. Embedded Sentences 3.98 3.53 5,05 4.51 !
GLO. Deep Structure 5,59 4,77 7.26 6.68 L -
Gll. Arbiguous Sent. 3,44 3,27 3,22 3.02 ;
Ll. Vocab, no context 5.29 4,54 6.99 6.71
L2. Eng. Pict. Vocab. _4.16 4.59 4,85 5.33
L3. Vocab. in context 4,11 4.15 4,96 4.81
Cl. Basic¢ Sk. Lit. Mng. 2.66 2.41 3.22 2.88 ooy
C2. Basic Sk. Imp. Mng. 2.58 2.71 2.82 2.89
C3. Mult, Choice R&g. 3.30 2.79 4.33 3.63 Lo
C4. Cloze Rdg. Compreh. : 3.66 3.53 4.92 4,40
C5. Chunked Rdg. Comp. 3.30 3.40 4.03 3.94 "
C6, Compreh. Questions 2.69 1.69 4.22 2.72
C7. Compreh. Statements 3.27 2.58 4.36 3.41 .
C8. Following Inst. A 1.23 0.85 1.65 1.32 '
C2. Following Inst., B 2.18 1.925 2.27 2.15
CLC. Explicit Inf. Rdg. 3.09 2.56 3.07 3.06 L7
Cll. Implicit Inf. Rdg. 1.51 1.43 1.42 1.41
Clz. Rdg. Note Details 2.52 2.68 2.77 2,51
Cl3. Rdg. for Inference 2.62 2.44 2,97 2.80
Rl. Letter Grouping 3.85 4.41 4.14 4.08 i
R2. Prog. Matrices A+B 2.90 2.25 3.42 3.24
R3. Prog. Matrices C 2.09 1.72 2.4) 2,28
R4. Prog. Matrices D ‘ 2.20 1.89 2.77 2.54
R5. Prog. Matrices B 2.10 2.04 2.0 2,28
R§. Thurstone Reasoning 5.24 4.66 4,71 4,34 i
R7. Verbal Intell. Raw Sc. - 13.09 13.10 14.79 12,81
- Prog. Mat. Tot. Raw Sc. 6.99 5.83 8.79 8.28
=~ Verbal I.Q. 12.00 11.76 14.60 12.15 ;
- Prog. Mat. I.Q. 12.41 11.12 15.45 14.83 MICRT
8l. Speeded Cloze Rdg. 4.35% 3.88 4.42 3.95
52. Chapman Cook Spd. Rdg. 3.68 3.84 5.08 4.54
83. lst Digit Cancellation - 11.63 11.60 12.19 13.71
84. Letter A 4,41 5.63 6.27 5.99

B B
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