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Abstract

‘This study examines tne relative and confounding effects
of the psychometric and the basic skills models of achievement
on literacy and numeracy. Specifically, it addresses six
questions. First, how responsive are the psychometric and
basic skills factors to changes in family environment?

scondly, does Family environment affect basic skills achieve-
ment over and above the effects of the psychometric model?
Thirdly, when controlling for the impact of the psychometric
and basic skills measurement models on reading, does family
background have any effect? Fourthly, does family background
have effects on mathematics achievement over and above the
affects of the psychometric and basic skills models? Fifthly,
does the psychometric model have independent effects on
literacy and numeracy over and above the effects of family
background and basic skills? Finally, does the basic skills
model have independent effects on literacy and numeracy ov :r
and above the effects of the family background and
psychometric models?

All data for this study were obtained from The Structure
of Elementary School Achievement (SESA) Project. Only relevant
information was used. These data have been collucted from
eight schools located in urban and rural areas of the prov-
ince. Students completed standardized academic aptitude and

achievement tests over a three year period. The parents also



completed a questionnaire.

Principal component analysis was conducted as an aid to
describing the psychometric properties of the instrument. Path
analysis was conducted using the results from a multiple

regression analysis wherein the effects of cach variable was
examined in light of and individually from the other predictor
variables. The alpha reliabilities and construct validitics of
the measures fell well within acceptable rangoes.

on the basis of the data analysis it was found that by
themselves neither academic aptitude nor basic skills accounts
for a comprehensive theory of literacy and numeracy. It was
also found that while the direct effects ol sociocconomic
status on achievement was negligible, the indirect ettect via
academic aptitude and basic skills, was quite powerlul. In
other words, children from advantaged homes tend to achicve at
a hicher level than individuals from less privileged back-
grounds. Results further show that a [amily's sociocconomic

status does affect basic skills achievement beyond the of fed

of academic aptitude and socioeconomic status governs academic
aptitude and basic skills which, in turn, aflects hoth
literacy and numeracy. Also, the dircct effect of the
psychometric model on math, when controlling for socionconomic:
status and basic skills, is powerful. Similar results have
been found for reading. A final result of the data analysis
shows that the direct effect of basic skills on math and

reading, when controlling for socioeconomic status and

iv



academic aptitude, is powerful.

It would appear that while the basic skills an individual
acquires as a result of schooling are quite powerful, they are
in fact governed to a great extent by one's academic poten-
tial. Also, there appears to be a great deal that schools can
do to compensate for a deprived socioceconomic background.
There is little doubt that the psychometric and basic skills
models are certainly complementary. To develop an aceurate
profile of an individual's learning style, it is necessary to
take all three of socioeconomic status, academic potential and

basic skills factors into account.
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CHAPTER I

The Problem

Introduction

Since formal education began there has been a controversy
as to whether academic aptitude or whether basic skills
acquired as a result of schooling, most strongly accounLs for
literacy and numeracy. While other factors certainly play a

role within the educational process, few would disagree Lhat

academic aptitude and basic skills account for academic
success measured as literacy and numeracy. This study will
examine both of these concepts to determine wheLher Uhey are

in fact competing or complementary theories of achicvement.
The concepts described here are best represented Lhrough

the use of models which can be regarded as [ormal or opera

tionalized theories expressed mathematically. The Lhree models

discussed within this study are the socioeconomic model, the

psychometric model (academic aptitude or cognitive abilily),
and the basic skills model of school achicvemeni. In its
simplest form the psychometric model of literacy and numeracy

is one in which X, (reading) and X, (mathematics) are rzpecterd

to be responsive to x, (academic aptitude). These relation

ships are depicted in Figure 1.1.



Figure 1.1 Psychometric Model of Literacy and Numeracy

academic aptitude
reading comprehension
X, = math achievement
e, and e, = residual terms

where

Paralleling the psychometric model is the basic skills
wodel as exemplified by such instruments as the Iowa Tests of
Basic Skills or, in Canada, its equivalent, the Canadian Tests
of Basic Skills. Thus, according to the basic skills model, X,
and X, are responsive to X, (basic skills) as depicted in

Figure 1.2.

Figure 1.2 Basic Skills Model of Literacy and Numeracy



where X, = basic skills

= reading comprehension
X, = mathematics achievewment
e, and e, = residual terms

In equation form the two models are captured as fol lows:

X, = a, +b x, +e (48]

X, =a, +b,x +e, (2)

X, =a +by %, + e, (1)

X, = 8y + by % 4 & (1)

By definition, however, the psychometric model in
logically prior to the basic skills model. The psychomet ric
model is a model of potential achievement; where as Lhe basic

skills model is a model of actual achievement or curvent

knowledge. It follows, therefore, that while potential
achievement is designed to be a predictor of actual achinve
ment, actual achievement can only be regarded as a proxy lor
potential achievement, not as a predictor of it. il Lhis view

of the relationship between potential and actual achicvement.

is accepted then the competing versus complementary Lheoriesn

model will be one in which the measure of potential achi

ment is depicted as being logically prior to actual achicve

ment. See Figure 1.3,



Figure 1.3 A Competing Theories Model of Literacy and
Numeracy

where x, = aptitude
x, = basic skills
x, = reading
x, = mathematics
e, - e, = residuals

The relationships in Figure 1.3 may be captured by the

following equations:

X, = a, + by x + e (5)
X, =a, + by X + by x;, + e, (6)
X, = a, + by X, + by X, + € (n

Few explanations in education are as simple as suggested
in the above discussion of the competing theories approach to
literacy and numeracy. First, potentially confounding
variables have to be considered. These are sometimes equally
important theories. One such theory focuses on the family

envivonment. The family environment argument holds that a



family’s social structure is dependent on the obscrved
abilities or competencies of the parents and Lhat these
abilities govern the intellectual configuration of Lhe home.
This intellectual configuration, in turn, will govern the

child's opportunity to learn, thereby iniluencing literacy and

numeracy acquisition over and above cilther aptitude or
achievement.

While such a model is easy to formalize as shown in
Figure 1.4 with its related equations, it is not an casy one
to test as it calls for the achievement testing ol parent:.
Nevertheless it is possible to use a proxy in the form of

family socioeconomic status in an attempt to approximate the

contribution to a child’s literacy and numeracy ol parent’

ability. This .s the route followed in this thc and

depicted in Figure 1.5. First we have the more elaborale model
as shown in Figure 1.4. Note that it is necessary Lo change

the notation in order to handle a model of greater complezily.



Figure 1.4 A Model Depicting the Intergeneratxonal
Transmission of Abil

where X, = father’s ability
X, = mother’s ability
X, = child’s aptitude
X, = child’s achievement
X, = child’'s reading
X, = child’s current mathematical
profxcmncy

e, - e, = residual terms
Variables in circles are unobserved
latent constructs, while variables in
rectangles are observed.

The model specification in Figure 1.4 assumes that
parental abilities will operate indirectly on literacy and
numeracy via aptitude and achievement, and not directly. Note,
too, that reading and mathematics are assumed to be acceptable
proxy variables standing for literacy and numeracy respective-
ly. The equations are:

X, = a, + by, X, + b;, X, + € (8)



X, = @ + by X + bz X; + by X, + e
Xs = a; + by X5 4 by X, + ey

Xg = @ + by X3 + by %, + €,

(9)
(y

(11)

As noted above because parental abilities ave not casy Lo

measure--parents are not disposed to being teste

the best

proxy available; namely, a measure of socioeconomic status ofl

the family, is used instead. This model is depicted in Figure

9

Figure 1.5 A Competing Theories Model of Literacy and
Numer. cy

where %, = family sociceconomic status
academic aptitude
achievement

reading

X, = mathematics




Figure 1.5 equations are:

%= a;+ by X +g (12)
%= 8% byx by X te, (13)
% = ay+ by X + by X; + by %+ e (14)
X = a,+ by % + by X, + byy X + e (15)

Estimation of equations 12 through 15 will generate the
findings necessary to clarify whether these three theories of
literacy and numeracy conpetency--the family environment
theory, the psychometric theory and the basic skills theory--
are competing theories or complementary theories. Suppose the
direct and indirect effects of x, (social status) on x,
(reading) were substantial and statistically significant, but
that the parallel effects on x; (mathematics) were negligible,
it would not be unreasonable to argue, given the specification
of equations 12-15, that literacy was more responsive to
family background factors than numeracy. In other words, while
the effects of family environment on literacy acquisition was
powerful over and above the effects of aptitude and achieve-
ment, such was not the case with numeracy. In effect,

mathematics (or ) in this i would be largely

unresponsive to family background compared to reading (or
literacy).

Unfortunately, while it is easy to formulate competing
theories models as sets of equations, it is far from easy to

gather the data and construct accurate measures of the model
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constructs. Nevertheless, in its simplest form this thesis is
concerned with the kind of relationships depicted in Figure
1.5; hence, with the estimation of equations similar to

equations 12-15.

Background to the Problem

Data for the current project came from the Structure of
Elementary School Achievement (SESA) Project--a four year
study conducted by Mr. Jeffrey Bulcock of the Institute for
Educational Research and Development, Memorial University of
Newfoundland (1982-1986). The SESA Project followed children
from the beginning of Grade 2 to the end of Grade 4. Two
overlapping 3 year studies, with a one year lag, allowed
validation of the first study. That is, Study A began in 1982

and thz children were followed up through the next three

grades.
Fall 1982 Fall 1983
Year 1, Year 1,
Study A Study B
Spring 1983 Spring 1984
Fall 1983 Fall 1984
vear 2, T~_Year 2,
Study A tudy B
spring 1984 Spring 1985
Fall 1984, Fall 1985
Year 3, Year 3,
Study A Study B

spring 1985 Spring 1986
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Study B began in 1983--a year later--and also continued
for three years. Study A was completed in the Spring of 1985,
study B was completed a year later, 1986. The idea was that
the literacy-numeracy models for each study would be the same
in terms of specification. If the parameters for the Study A
models were the same as those for the parallel Study B models,
then the models would be validated. If model A/model B
comparisons were different then the validations effort would
be a failure. This however; is not a concern of the current
thesis which used merged Study A and Study B data.
The total number of children to participate in the study

was 328--217 in the main study and 111 in the validation

study. The r s were int in identifying the
information processing strategies and those elements of the
social learning environment which provides learners with the
tools needed for achievement in elementary school.

The SESA project had a data base, gathered by question-
naires and formal assessment, which was designed to address
several issues of which the current thesis was one. Each
family’s socioeconomic status (SES) level was determined by
using the information from questionnaires which had been sent
to the parents of each of the 328 children in the study.
Academic aptitude and basic skills scores were identified by
the Canadian Cognitive Abilities Test and the Canadian Tests

of Basic Skills, respectively.



Purpose of the Stud
The purpose of the present study was to examine Lhe
extent to which the psychometric model of literacy and

numeracy accounted for the reading and mathematics perform-

ances of children when controlling for the confounding ef fect

of both the basic skills or current knowledge of children and
their socioceconomic background. By the same token, the sLudy
was designed to measure the obverse of this; namely, Lo what
extent the basic skills model of literacy and numcracy
accounted for the reading and mathematics perEormances of
children when controlling for the potentially confounding
effects of both the psychometric model and the sociocconomic

model.

The present study, therefore, focused on two mode ol
school achievement--the psychometric model and the basie
skills model. Its primary purpose was to discover which of the
two theories had the greatest influence on 1literacy and
numeracy in the early grades. It poses the following ques-
tions: (a) Are the models competing explanations? That is, in
the presence of one is the explanatory value of the other
attenuated? or (b) Are the models complementary explanation:s?
That is, are both models necessary in order to obtain a clear
picture of what accounts for variability in literacy and
numeracy? The findings of such a study have relevance for Lhe
current debate over the validity of generic tests comparcd to

achievement tests as educational indicators ol  school
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achievement. This writer also believes that the study has
important implications for the establishment of a national
educational indicators system. Such a system must address
qu-stions about how well students perform in various subject
areas; how well such achievements can be predicted; =nd the
extent to which predictor variables can be policy manipulable.
At present there is a movement among countries, provinces and
states to establish measures of literacy and numeracy outcomes
and to establish national standards for student achievement.
These prcjects are designed to construct school performance
indicators.

Performance indicators take many forms and are most often
used within the educational system for accountability
purposes. The educational system levels most commonly compared
include the school, the school district, the province and the
nation i.e. schools are compared within districts, districts
within provinces, provinces within Canada, and Canada is
compared to reference group nations such as the United States
of America, Britan or Australia. A measure of the outcome of
performance is usually the desired end with the three stages
of performance assessment being inputs, processes and
outcomes. This system may be represented visually by the
Following model :

Input ——— Output




A primary requirement of any system of accountability i

that the appropriate indicators of performance be identilied
and available for assessment. These indicators must be
relevant, reliable and valid: that is, they must accuratcly
measure some real aspect of performance, and for cach of the

main categories it must be determined what indicators meot
these criteria. Specifically the purposes of this study aie o
provide answers to the following research questions:

1. How responsive are the psychometric and basic skills
factors to changes in family environments?

2. Does family environment affect basic skills achiove

ment over and above the effects of scholastic apLituded
3.  When controlling for the impact of the prychomebric
and basic skills measurement models on reading docs family

background have any effect?

4. Does family background have effects on mathemat.ic
achievement over and above the effects of psychometric and
basic skills measurement models?

5. Does the psychometric model have independent of fects
on literacy and numeracy over and above the effects of family
background and basic skills?

6. Does the basic skills model have independent. of fecls
on literacy and numeracy over and above the effeols of Lhe

family background and psychometric models?
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Significance of the Study
The current study has significance to parents, educators,
policy-makers and all others interested in the field of
nrducation. Tt is both timely and relevant in that perhaps at
no other time in the history of education, has there been a
greater emphasis on the quality of education being offered and
the accountability issue (Psacharopolous & Velez, 1993).
parents and educators are questioning the methods currently
being used, particularly in light of the massive amounts of
money being poured into the education system and the relative-
ly poor return, in measurable literacy and numeracy. For
ecxample, The Globe and Mail (January 4, 1993) reports that, in
constant 1989 dollars, the cost per student of education in
Canada's primary and secondary schools rose from less than
$2,000 in 1960 to $5,000 in 1990. As well, the student/teacher
ratio fell from 25.6 to 15.6. One would assume that these
statistics would show a positive correlation between invest-
ment and return over time; instead, composite scores on
standardized achievement tests have fallen to approximately

90% of what they were in 1960. Many parents and educators are

questioning why this phenomenon has occurred. Many blame
changes in curriculum policy. One such change has been the
shift from a basic skills approach to a whole language
approach to the promotion of literacy and numeracy.

Today, with the emphasis on whole language, some schools

choose to discard the teaching of phonics and spelling,
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otherwise known as basic skills, in favour of a more holistic
approach to learning. This transition has lead to questions
regarding the standardization and quality of education being
offered to students. Today we introduce children to environ

ments and themes around which we structuve learning. It is

believed that such an enriched environment will allow cven Lhe
most disadvantaged individuals to realize their full academic
potential. Classrooms have been converted, for cxample, “o
simulate farms and other environments; students buecome
immersed in the "farm experience" which is incorporated inLo
all subject areas. While many of these children may end up
knowing something about farming, one sometimes wonders about
their acquisition of readiny and mathematics s-ills.

Witk the whole language approach the student’s, or the
group’s, own words and compositions are used as Lhe material

of instruction for reading, writing, spelling, sp

king and
listening. It claims to be the bridge between the child's oral
language on the one hand and reading and writing on tLhe olher .

The problem with this approach is that until the child |

reached a threshold level of oracy, reading and writing

acquisition will be difficult. This is especially the case in

rural Newfoundland. Research has fonnd that many of Lhese
students come to school deficient (about one standard
deviation or 1.3 years behind their mainland counterpartsi in

vocabulary and language usage development.

Maclean'’s Magazine devoted the bulk of its danuary 11,
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1993 cdition to the question of why many parents are giving
failing grades to their children's teachers. Many parents
appear to be displeased with their province's approach to
literacy and numeracy. Groups such as Parents In Action,
(Ontario) ; Parents for Basics, (Manitoba); and PARENT, (Nova
Scotia) are lobbying for a back-to-basics educational reform
while other groups are seeking funding for back-to-basics
private schools. This sort of breakaway philosophy has
recent:ly taken hold within Newfoundland as this province is
about to open its third privately funded school. Canadian
businesses are also requesting that reading, writing, and
computational skills be given higher priority so that
graduates will be able to compete in high-tech industries.
Many teachers, as well, appear to be less than satisfied with
the trend towards a whole language approach. They claim that
standards must be lowered because of political and bureau-

tic pressure to keep students in school, and as a result

@

schools have no choice but to advance children with a poor
grounding in the basics. Because of its lack of standards and
accurate achievement measures the whole language approach
allows for this type of advancement.

Another major point to be made with regard to the above
discussion is that traditional methods have been uscd to
assess the achievement levels of students. That is, instru-
ments are used which were designed to assess achievement via

basic skills and as a result may not present an accurate
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profile of the individual’s actual achievement level obtained
via a whole language approach. In other words, even though the
content and methods of delivery of education have changed, the
standards by which we measure students’ attainment levels have
not. Standardized testing methods must be developed which
account for the shift in methodology from basic skills to
whole language as well as to take other confounding factors
into account. Results of these standardized measures will
empower parents to make schools more accountable for the
quality of education they offer but in order to do this it
must be determined what it is, exactly, that these tests
measure. To that end, this study examines several performance
indicators and their relative impact upon literacy and
numeracy. The results of this study will present educators and
policy-makers with the information necessary to decide which
types of instruments best suit their particular needs.

Another area of significance for the current study lies
with the streaming of students. Children are frequently placed
in grades or classrooms based upon their performance on
standardized tests of achievement. The underlying assumption
is that teachers are doing an adequate job of information
dissemination and effectively teaching the skills. It may be
the teacher’s devotion to ineffective practices, however, that
account for the lack of academic success of a portion of the
students, rather than the inherent limitations of the children

themselves. In other words, even though a child’s academic
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potential is adequate, methods to measure that aptitude may be
based upon the acquisition of basic skills; consequently, a
low academic achievement score, as assessed by a standardized

Le

, may be no more than a proxy for basic skills and prove
only that the school has failed to educate. More comprehensive
and accurate measurement instruments must be incorporated into
any efficient assessment program.

With the current emphasis on accountability, informal
assessment has given way to more formal evaluation of
children. This transition has not however, gone without
criticism. Teachers and teachers' organizations often object
to the use of standardized tests as national indicators of
achievement because they claim that such instruments ignore
the social, economic and linguistic differences between
individuals and provinces. Because of these claims educators
and  policy-makers seek efficient methods with which to
evaluate students’ potential and actual achievement while
taking socio-economic factors into account.

This quest for the perfect assessment instrument has also
reopened questions as to the validity and reliability of
various measures. Some of these questions include: What
exactly do academic aptitude and achievement tests measure?
llow do these tests differ? In what respects are they the same?
Ave these measures valuable only to policy makers? What
practical use can measures of aptitude and achievement have

for the student?
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This study will examine the competing theories issuc as
it relates to academic achievement. While controlling for
socio-economic factors, it will examine the relative impact
upon literacy and numeracy of the generic learning ability of
the individual in relation to the basic skills acquired as a
result of schooling. From this study it is hoped thal answers

may be generated to the above questions.

Definition of Terms

Several of the variables used in this rescarch have
meanings particular to this study. So that the reader will
have an accurate understanding of the meanings as Lhey apply

to the current study, definitions are offered below.

Socioeconomic Status (SES): Socioeconomic slalus is an
exogenous variable constructed from father’'s occupation,
father’s education, mother’s education, and total number of

e Lo

children in the family. This latent construct was subjec
a principal component analysis, retaining as apptoptiale
measures only those items with appropriate contenl and lactor

loadings greater than .50. The total number of children in the

family was dropped from the composite. The total SES score in
a weighted additive composite of the three indicators of Lhe
construct.

Academic Aptitude: The academic aptitude composite was
formed using the twelve subtests of the Canadian Cognitive

Ability Test. This test has been velidated and reliabilivty
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scores have been determined. The reliability of this test in
the present study was found to be .93. This test battery
measures an individual’s cognitive ability on verbal tasks,
quantitative tasks and nonverbal tasks. The CCAT is a broad-
based test designed to measure scholarly potential in three
broad areas--verbal, numerical/quantitative, and perceptual
ability. Other terms used within this thesis which imply the
same meaning as academic aptitude are: the psychometric model
ol achievement; aptitude test; potential for achievement;
gencric aptitude; and cognitive ability.

Basic Skills: The basic skills composite was obtained
from the Canadian Tests of Basic Skills. These tests consist
of eleven subtests which measure academic achievement. These
include Reading Comprehension, Vocabulary, Spelling, Capital-
ization, Punctuation, Language Usage and Expression, Map
Reading, Reference Materials, Mathematical Concepts, Mathemat-
ical Problem Solving and Mathematical Computation. These
subtests can be grouped into five major areas. These include
Vocabulary, Reading Comprehension, Language Skills, Mathemat-
ical Skills, and Work Study Skills. The basic skills model
consists of a more specific set of tests than the CCAT. Each
subtest is a skill area deemed to be essential for the
learning of other school subjects. The numbering of the tests
is such that clarification needs to be made. The number at the
end of each.test does not necessarily signify the grade level

at which the student is enrolled. For example: SPELL1 is the
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Spelling subtest which is given at the beginning of grade two;
SPELL2 is the subtest given at the end of grade two; SPELL3 is
the subtest given at the beginning of grade three; SPELL4 is
the subtest given at the end of grade three; SPELL5S is the
subtest given at the beginning of grade four; and SPELLG is
the subtest given at the end of grade four. Other terms used
within this thesis which refer to the basic skills model are:
achievement tests; current knowledge; background knowledge;
test of basic skills; and achievement.

Literacy: Literacy was measured at the end of grade four
using the Reading Comprehension subtest of the Canadian Tests
of Basic Skills (Grade 5). CTBS 5 were used because, theorcti-
cally, children at the end of grade four should be reading at
approximately a grade five level.

Numeracy: Numeracy was measured using the Math Concepts
and Math Prohlem Solving subtests of the Canadian Tests of

Basic Skills.

Assumptions

The assumptions of this investigation are as follows:

1. Cognitive ability is a latent construct which can be
measured.
- Socioeconomic status, scholastic aptitude and the

acquisition of basic skills account for most of academic

achievement.
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3. Parents and students were candid when completing

questionnaires.

Limitations

As with all studies, the current project is faced with
several limitations. They are as follows:

X Literacy, as used here accounts for only reading and
does not attempt to incorporate the writing component;
therefore, no conclusions regarding the writing literacy of
individuals can be reached.

- This study is concerned with the product of reading
rather than the reading process. It looks at the level of
reading accomplishment rather than the strategies usec:
however, to do so, process must be taken into account. While
the author realizes the importance of strategies, it is beyond
the scope of this thesis to examine the reading process in
detail. Because of this limitation the project does not
attempt to make observations and conclusions about the reading
process.

3. Mathematical models such as the ones formulated and
estimated in this thesis are stochastic, not deterministic.
The best the analyst can do is to identify the most important
systematic components in an equation, thereby minimizing the
host of non-systematic or random influences. The stochastic

disturbance terms in these models are indicators of the extent



23
of the errors of observation, specification errors and
irreproducible system noise. Obviously, the set of equations
constjtuting a model are not "realistic". Models are unreal by
definition. The purpose of the mathematical model is not to
mirror reality; but, rather to reduce the features of reality
to a form which is manageable for the purposes of prediction
and control. If prediction is impossible there is no knowl-
edge.

4. Research designs always involve compromise:
compromise between what is desirable and what is possible. In
theory, the completely randomized experimental design is the
ideal. In educational settings such designs, though desirable,
are seldom possible. In such an event researchers have to
choose confounding factors or control variables in order to
exclude (or minimize) all the potential disturbing external
influences. This is why in this study when focusing on the
impact of the psychometric model, the potential confounding
effects of the socioceconomic environment and basic skills
models are controlled. In this way, the effect of the
psychometric model on the literacy and numeracy outcomes can
be examined uninfluenced by the disturbing influences of
confounding variables. Even so, it is not possible to control
for all potentially confounding variables, just the nmore
important ones. That is what was attempted in the present

study; but, it is recognized that some unknown, but poten-
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tially confounding variables, were erroneocusly omitted from
the model specification.

Organization of the Study

This cnapter provided the background to the study. It
introduced the problem, outlined its purpose, identified the
central questions, defined terms, stated the underlying
assumptions, summarized its limitations and stated the
significance of the study.

Chapter II reviews the related literature and presents a
conceptual framework for the study. It examines research into
the effect of socioeconomic status as well as the psychometric
and basic skills approaches to literacy and numeracy. It then
uses various integrated models which incorporate the above
mentioned factors. This chapter ends with a list of hypotheses
which this study will address.

Chapter III provides details of the methodology used for
the study. It examines the instruments used and relates how
data were collected and analyzed.

Chapter IV analyses the measurement models, provides
descriptive statistics and summarizes the findings of the
study.

Chapter V offers the conclusions of the study. It
examines problems and procedures, summarizes the findings
draws conclusions, makes implications and finally provides

recommendations for further research.



CHAPTER II

Review of Related Literature

and the Theoretical Model

This chapter is divided into tw. sections. The FirsL
section deals with the independent variables used within Lhis
study, namely; socioeconomic status, academic aptitude, and
basic skills and their direct and indirect effects upon
literacy and numeracy. The relationships between Lhese
variables are also examined. The second section presents an
overview of the theoretical model derived from Lhis litera
ture. That is, a model is developed that reflects Lhe major
research findings regarding socioeconomic status, academic
aptitude, and basic skills acquired as a result ol schooling
and their effects on academic achievement. This model is Lhen

used as a basis for the analyses presented in Chapter IV.

Review of R Literature
This section reviews the related literature and in
divided into three subsections. The subsecti ns are identified

as socioeconomic status, academic aptitude, and basic skills.

Within each subsection, the relationship of the independent

variable to the dependent variables is discussed. The indep

endent variables are socioeconomic status, academic aptitude,
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and basic skills. The dependent variables are literacy and
numeracy.

This review proved problematic in that there were no
studies which dealt with a model such as the one presented
within this study. While there is a wealth of information
available on each of the components of the model, none exists

which combines more than a few of the variables.

The Soci ic Status Model of Literacy and

The sociceconomic model of literacy and numeracy examines

the impact of childrens’ home envir upon their academic

achievement. Because this study uses father’'s education,
mother’s education, father’s occupation and number of children
in the family as the indicators of a socioeconomic composite,
the review will concentrate on these variables. This portion
of the review identifies the major influences of the home upon
literacy and numeracy--the two variables by which academic
achievement is most often judged.

Specific factors of the home environment which may
influence a student’s academic performance include: the
education level of the parents, the experiences provided by
the parents, the intellectual level of the parents, the family
income and the expectations of the parents. Clarke-Stewart and
Apfel (1978), concluded that intellectual and social develop-

ment is affected by permanent deprivation or enrichment of
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sensory and social experiences. Thus, environmental input
during the early years has a great influence on children’s
development. They also concluded that it is not a single
parental behaviour alone which determines the child’s
development .

Generally speaking, the higher one’s level of eaducation,
the greater will be career opportunities, the greater the

family income and the more material resourc the home will

acquire. By North American standards these [lacLors are
synonymous with the socioeconomic status of the family. Kohn
(1977), in a review of social class and conformily, proposed

that the most important variable to accounL for §

o83 i f b

ences is the father’'s occupation. White collar worke

are
more likely to have a higher standard of living and place a
greater emphasis on academic achievement than bluce collan

workers. Furthermore, the socioeconomic status of Uhe famil

is increased if both parents are well educated and wotking.

Marjoribanks (1987) used an interactionist framework 1o

examine the relationships between children’'s individual

characteristics, family influences, and mathecmat. i achicue

ment. He investigated the association between mathemat ic

performance at different family learning environment levels

and the measures of children’s intellectual ability and sehool

related attitudes. By using a measure of family status from an

equally weighted com ssite of father’s occupalion and Lhe
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cducational level of both parents, Marjoribanks suggested that
Lhe mathematics performance of 11-year-olds has strong
associations with intellectual abilities, moderate relations
Lo Lamily environmental influences, and negligible to modest

ations with school-related attitudes. He suggested:

associ

A task [or further individual-environmental analy-
sis of mathematics performance should be to con-
struct refined family and classroom mathematics
learning sub-environments. In these analyses, the
children’s perceptions of sub-environments should
be examined. Only when such refinements are adopted
will it be possible to achieve a more complete
understanding of children’s mathematics achieve-

ment. (Marjoribanks, 1987, p. 122)

Parents with a higher level of education will often place
greater emphasis upon the attainment of a sound education for
their children and strive to provide for these educational
goals. At-home opportunities which promote learning include:
more conversation, books, games, and computers, and travel
opportunities. Clarke-Stewart and Apfel (1978), in a study of
the influences of parental behaviour on children’s develop-
ment, concluded that stimulating talk and play, encouragement
of exploration and independence, and maintenance of moderate

control are the kinds of parental behaviours that facilitate
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children’s intellectual development. Tt would also appear that
reading skills are more home dependent than malhematics
skills. Parents provide reading material for children in Uhe

instrue

form of magazines or vicariously as cereal boxe

tional labels and even television. Becausc of this, parents

often help their children acquire reading ills. Many
childrer arrive at school with the ability to recite the
alphabet, count, print letters and numbers or read and comput e
at a basic level. Wigfield and Asher (1978) indicated that
there is a positive relationship between Lhe number ol bhooks
in the home and children’s reading abilities. The amount ol
reading material is usually proportionate to the | inancial
resources of the home and the value parents place on literacy
and numeracy. Briggs and Elkind (cited in Wiglicld s Asher,

1978) noted that parents of early readers were more likely to

be middle class and upper class rather than lTower class. Thin
being the case, the education level of the parents and Lhe
family income, in relation to the number of occupants of Lhe
home, should directly influence the child’'s reading achicve
ment.

Higher socioeconomic status parents will also tend to
hecome more actively involved in the child's formal cducation
by monitoring school progress and assisting in carce
planning. Scarr (1981) hypothesized that several factors: have

been demonstrated to influence both aptitude and sehool
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achievement including parental socioeconomic status. This
claim is also made by Reccord (1988) who stated, "It is a
widely accepted premise of education that academic achievement
and home background are related. Socioeconomic status is the
most frequently cited aspect of home background which has been
shown to relate to cognitive development and achievement" (p.
58) .

Not all researchers however, believe that the socio-
economic status variable has such a profound direct effect on
school achievement. Song and Hattie (1984), in a study of
Korean adolescents, found that self-concept is a mediating
variable between home environment and academic achievement.
This is a modification of the commonly held belief that home
environment exerts direct effects on academic achievement.
Academic self-concept affected academic achievement wmore
strongly than presentation of self or social self-concept.
Their research found that family psychological characteris-
Lics, which are mainly affected by social status, have
indirect effects on academic achievement via influences on
presentation of self.

There is little question that the socioeconomic status of
the family, whether directly or indirectly, has some signifi-
cant impact upon a child’s educational attainment. However,
due to confounding effects, estimating the relative impact of

each variable which creates this composite becomes difficult
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to determine. Clarke-Stewart and Apfel (1978)  oevaluated
parental effects on child development by drawing upon Lwo

bodies of literature: reports of educ..tional programs for

parents and accounts of observational or experimental rescarch

on parents. They concluded:

Within the SES index itself, variables ol income,
education and occupation are confounded, and
consequently it is not clear which of these aspects
may be vresponsible for observed differences.
Exploration of education and occupation as separalo
factors suggests that they do have diffcrentinl

effects. (p. 58)

The number of children in a family and its relative
impact on academic achievement has been Lhe focus af a number
of studies. The findings usually indicate thal Lhe greater the
number of dependents in the family, the fewer financial

ueat jonal

resources will be available to invest in
materials. This may not always be Lhe case however; other
factors which make up the SES composite may compensate [op

this material loss.

carch necds Lo

Within the SES variable itself more re:

address the relative impact of the factors which compose Lhin

ds Lo he conducte

variable. Also, more investigation

examining the direct and indirect effects of 5SES upon
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achievement when mediated by other variables such as academic
aptitude and/or skills acquired in school. The impact of these
two variables is obviously quite important. Children from
families of similar socioeconomic status differ greatly in
achievement, therefore other variables must come into play.
The academic aptitude and basic skills variables will be
examined in the following two sections. Only by exploring
these relative impacts can we obtain a clear picture of the
major contributors to academic achievement and consequently

explain why children achieve at different levels.

The ic Model of Literacy and

The psychometric model of literacy and numeracy is
designed to predict and explain school achievement by
examining the relationship between academic aptitude and
reading and math competencies. Explanation and/or prediction
has been the focus of most research conducted to date within
this model. The psychometric model of literacy and numeracy
deals with two basic issues; the correlation between generic
measures of aptitude and achievement in terms of literacy and
numeracy, and the predictive ability of cognitive potential
upon actual academic achievement.

Academic aptitude tests measure a student’s academic
potential through the application of general rules and

methods. They measure an individual’s potential to apply



universal principles of problem-solving and the ability to

decipher signals and codes. Achievement tests, in contrast,

measure an individual’s wealth of specific knowledge as it
relates to the curriculum; assessing what the individual
actually knows and his/her ability to apply this knowlodge.

While there are many arguments survcunding the apt i

tude/achievement issue, most scholars agree on two qgeneral

points: (a) there is a direct relationship botween aptitude

and achievement; and (b) the interrelalionships between
aptitude and achievement increase with age (Bond, 1960; Farr,
1969: Harris, 1979; Stanovich, Cunningham & Feeman, 1984). The
implication of the second claim is that the achicvement levels

of some students, relative to other students, decline with

time. This is because the relationship belween aplitude and
achievement is strengthened over time due Lo an increase in

outcome variation. Outcome variation incr

ases and the gap

between the most able and least able student

grows. This
question remains, therefore, how can schools provent. Lhe gap

between the best students and the worst stude;

from crowineg?
One way is by neglecting the best students and giving o

disproportionate amount of available educational resoure 1o

the weaker students. This seems to be effectively the case in

the Headstart or mainstreaming models popular Lodz

‘Ihee

elitist, bilingual schooling model, howe

er dous not ol low

mainstreaming. Thus, the question seems Lo be how can the
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school narrow the gap between the most able and least able
without imposing constraints on the most able which would
undernine their academic potential? One answer may lie in
individual programs; however, extensive assessment both of
potential achievement and actual achievement may be necessary
before accurate profiles, and consequently, appropriate
individual educational programs can be developed. To determine
what types of assessment instruments are most appropriate it
is first necessary to examine exactly what each does.

The results of many studies indicate a strong relation-
ship between aptitude and achievement (Marek, 1981; Naglieri,
1980). Carver (1990), in an investigation of aptitude and
reading ability in grades two through twelve, found the
correlations to be .50. He stated, "General intelligence, ...
has a strong and consistent relationship to reading ability"
(p. 449). other researchers (Meuhl & DiNello, 1976; Sexton &
Treclar, 1982; Phelps & Branyan, 1990) also obtained .50
correlations. Kuusinen & Leskinen (1988), by using latent
structure analysis of longitudinal data on relations between
acadenic aptitude and school achievement, showed that aptitude
explains 49% of the variance in general achievement. This
finding suggests that these two variables are more highly
correlated than was believed with the previously accepted 25%
level (Bloom, 1976). Still, much of the variance, about half,

remains unaccounted for. Obviously, other factors impact



significantly upon academic achievement.

Like literacy, the study of mathematics is an extremely
complex subject due to the number of learner, instructor and
content variables which interact at any given time. Re
searchers such as Stanley, Keating and Fox (1974), however,

found that mathematical talents emerge at a vevy cavly age.

This suggests a primary aptitude or predisposiLion

Lo the
learning of mathematics. Thus, psychologists have Laken u
vested interest in the study of mathematics skills acquisi
tion. Research has also shown that individuals vary in Lheia

ability to acquire mathematics at all levels. Fenncma and Belu
(1980) sorted mathematical aptitudes into cognilive and

affective aptitudes. Cognitive abilities can be Further «la

ified into abilities and information-processing styles Lhat

include logical reasoning, spatial visualization, creativity,

and flexibility of thought processes. These abilitics have
been studied as part of research that attempts Lo explain
natural maturation development, school practices and the
relationship between these abilities and school Llearning,
Sowder (1980) suggested that reasoning ability develops much

later than supposed; however, the logic of this laLe develop

ment is not clear.

Cronbach and Snow (1977) studied aptitude treatment.
interaction effects in instruction but could find liLtle

supporting evidence. Fes (1980) concluded,



The learning of mathematics seems to be driven so
strongly by innate mental abilities, the background
of previously acquired knowledge, and the internal
structure of the ideas themselves that few short-
term or moderate alterations in the teaching
approach have any noticeable impact on student

achievement. (p. 1178)

Since their creation, the use of standardized aptitude
and achievement tests in schools has become so routine that
rarely has their use been questioned. Recently, however, a
focus of many studies, within the field of education has been
on the predictive ability of general aptitude upon achieve-
ment .

Lustberg, Motta and Naccari (1990), with a quantitative
model, used an aptitude test to predict which students are
most likely to be successful on a gifted education program and
found, at well above chance levels, that these predictions
were accurate. Still, over 10% of the gifted students did not
achieve--implying other mediating factors. From these results
it would appear that aptitude test scores can be used to
successfully predict later achievement. However, while this
may be true for exceptional students, studies such as this
need to be conducted for students with average or below

average levels of actual achievement. Gifted students may have



1

the academic potential along with the skills and po

itive
environmental influences necessary to ecxcel. Other students
may not necessarily have this winning combination.

By using the Canadian Tests of Basic Skill

. the Lorge
Thorndike Group Intelligence Test and an index of Lhe

families’ socioeconomic status, Tremans-

Zirremba, Malonie,
Michayluk, Julian, and Taylor (1979) examined sceveral

predictors of achievement in grade Eour children. ‘Th

included: self-concept, birth order, academic aptirude, sex,
position in the family, family size, age and sociocconomic
status. They found that aptitude accounted lor most. of the
variance (40.45%) and concluded. "The relationship botween

aptitude and reading achievement found in previous studics w

verified. Aptitude accounted for a signilicant peicentage of
the variance in both reading vocabulary and comprehension® (p.

264). But what about the other 59.55% of the wvaiianc

@I
would appear that other factors accounL for a great deal of

achievement. Tremans-Zirremba et al. proceeded Lo tay:

The literature relating to int:lligence Lo

results and reading achievement indicale . slrong
and positive relationship. lowever, becausc: intel
ligence and reading have a high positive correla
tion does not mean that they represent identical

abilities. This is indicated by the fact that more



than half the variance in vocabulary and comprehen-
sion scores remain unaccounted for. This means
there are other factors affecting reading achieve-

ment outcomes. (p. 264)

Antonak, King and Lowy (1981), by using a series of
multivariate statistical analyses, found that the best
predictor of achievement at grades two and four was academic
aptitude. They stated, "The multiple regression analyses
reported here for the second and fourth grade data reveal that
t.he single best predictor of achievement within a grade is the
10 variable at that grade" (p. 372). However, they also said,
"While the 1Q variable is the best predictor of achievement
within a grade, IQ becomes a negligible factor when predicting
achievement between grades" (p. 372). The implication of this
stalement is that the aptitude test did not assess universal
principles of learning at all, rather it examined specific
skills acquired via instruction.

Because aptitude tests were designed to assess student'’'s
academic potential, it has been widely accepted that individ-
uals who possess this capacity will meet with academic
success. While it cannot be questioned that the results of
aptitude tests may have a significant bearing upon a person's
academic achievement, there are cther factors which contribute

to one’'s level of achievement. Curtis and Glaser (1982)
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We are nearing the thrashold in the transition from
education based on a theory of human dilforences
that presupposes selective assessment Lo a theory
that enables us to focus on developing educated and
competent people. There is less emphasis on only
selecting individuals for available opportunilics
and increasing activities devoted Lo helping them
succeed in these opportunities. fThe scleclive
emphasis placed too much burden on the condition of
the student, and too little burden on the possible
influences of teaching, training, and instiruction.
We are now aware that we have not come close Lo
assessing the limits of effective education and Lhe

development of competence. (p. 141)

Antonak (1988) stated that the three main uses ol
aptitude tests are to explain current achievemenl, to predict
later scholastic achievement, and to identily sLrengths and
weaknesses. This being the case it would appear Lhat. a test ol
academic aptitude would be the only instrumenl neoessiary to
evaluate a student’s performance and potential at. any qiven
time. However, students’ scores on tests of academic: polential

do not always reflect their actual 1level of achicvement.

Frequently the child's academic potential greatly
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their actual performance and while the child may have the
academic potential, they may be unable to maximize it. This
inability may be due to deprived home environmental resources,
a specific learning disability of the child, an absence of
encouragement, or because they lack the skills necessary to
realize that potential. Therefore, the impact of a student’'s
home environment and the basic skills acquired must be taken

into account before a t academic can be com-

plete

From these studies it would appear that while academic
aptitude and actual achievement are certainly related, they
measure two different elements of the learning process.
Therefore, they must be assessed individually. It is only when
potential achievement is compared to actual achievement with
the SES variable taken into account that an accurate profile
of an individual’'s achievement potential can be created.
Variables such as the socioeconomic status of the individual
in combination with the quality of instruction appear to
complcement the academic potential of the individual.

Ti.o next section will examine the impact of the basic
skills an individual acquires as a result of schooling upon
achievement, both by itself and in combination with the
socioeconomic status of the family and the individual's

academic aptitude.



The Basic Skills Model of Literacy and Numeracy

The basic skills model of Llitoracy and numeracy ex.amiiies

the relationship between the acquisition ol b

skilles,

defined as skills attained as a 1

ot school g, and

academic achievement. The basic skills madel

or this study
was adapted from the Canadian ‘Tests of Hasic skills, .
nationally normed and administered achicvement est . The
specific subtests used for the basic skills composite inelude

the vocabulary subtest plus all four language subte

spelling, capitalization, punctuation, and language usage and

expression. Because these subtests were chosen to create Lhis
composite, the following review will be conducted in 1ight ol
these subtests.

Basic skills can be roughly divided into Lwo catogoni

language arts skills and mathematics skills. Succeosiol

attainment of these skills determine, to a qreat cxzlent,
success in all other subject areas. 1L is brcause ol thin
dependency upon basic skills for success Lhat |iteracy and
numerxacy have been selected as the mosL appropriate outecome
variables by which we measure academic achicvement .

A major part of the language arts program in wost sehoo s

has included instruction in the basic language ski

skills include spelling, capitali

ion, punctuation  and

language usage and expression skills. '

chers have spent

countless hours drilling wstudents on Lhese  inLerrelated
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ills, often at the exzpense of comprehension. Today much less
Lime is spent on the instruction of basic skills in isolation,
and more energy is devoted to comprehension and reading for
meaning.  Instructional methodology has moved away from a
Lraditional approach towards a holistic approach. This
Lransition has created a great deal of controversy among

holars and researchers. The traditionalists argue that

learning cannot take place until a student has mastered the
basic skills of reading, writing and arithmetic. Whole
language teachers believe that because comprehension is the
desired end result of reading, it should take priority over
the rules which govern the traditional approach.

A similar transition has occurred within mathematics
instruction. Students are no longer drilled in the rote
memorization of facts such as multiplication tables. Thanks to
Lhe calculator the emphasis has moved away from factual

knowledge Lo knowledge of application. The processes of

mathematics and the ability to know where and when to use
specific procedures has become more important than isolated
facts. Both the traditional and the whole language approaches
will be critically examined within the following sections;
however, becanse the acquisition of a working vocabulary
underlics all reading and comprehension, it will be examined

Firs




Vocabulary

The written word provides the basis for nearly all formal
education. Furthermore, an individual’s level of success
within school hinges on the successful decoding of letters and
the acquisition of a basic sight vocabulary along with a sct
of fundamental rules of application. The vicariou~ ~ttainment
of letter decoding skills leading to the ability to read and
comprehend is highly unlikely. Specific instruction in letter-
sound relations must be delivered and practised. If a child
does not master these invariant features of reading, compre-
hension the desired end result, is sure to suffer. Because so
much of the curriculum is based on the written word, the child
who does not master reading and conseguently comprehend what
is read, will learn very little other than what can be
garnered through oral instruction. The same may be said for
mathematics. If a child does not master the basic skills of
mathematics such as addition, subtraction, multiplication and
division, achievement will be unlikely in any arca of the
curriculum related to arithmetic.

Within the field of vocabulary acquisition, studies
usually fall into one of three main categories: the relation-
ship hetween vocabulary and reading comprehension; the
development of children’s word knowledge; and the effects of
vocabulary instruction programs. There is little doubt a

direct relationship exists between vocabulary and reading
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comprehension and it is unlikely that the child who has not
acquired a basic sight vocabulary will learn to read.
Quantitative vocabulary studies have examined the number of
words a child knows and found that this may range from 7,000
basic sight words to 200,000 total words for college
sophomores (Lorge & Chall, 1963). From these studies basic
sight word lists have been developed for teaching and
assessment purposes. Furthermcre, Chall (1958) and Klare
(1974-1975) have consistently found, from studies of readabil-
ity, that the most important predictor of a passag:’'s

diffic

Ity is a vocabulary factor.

Investigative research has approached the vocabulary-
comprehension interaction from several perspectives. Davis
(1968) and Spearitt (1972) developed subskills .heories of
comprehension while Thorndike (1973) focused upon global
theories of vocabulary and comprehension. Anderson and
Freebody (1979) proposed two explanations for the vocabulary-
comprehension relationship. The instrumentalist position
claims that vocabulary knowledge is reflective of general
aptitude, which is in turn related to comprehension ability.
The instrumentalist position may be compared to the
psychometric model of literacy and numeracy. The general-
knowledge position supposes that vocahulary knowledge reflects
general knowledge which, in turn, affects comprehension. The

general-knowledge position is based upon the same premise as
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the basic skills model of literacy and numeracy; namely, that
skills are learned.

Stahl (1980) studied the acquisition of word meaning and
discovered two aspects of mature word knowledge: definitional
knowledge, which is the knowledge of words related to each
other in a semantic network and; contextual knowledge which
examines how the meaning is affected by its context. Bransford
and Nitsch (1978) and Nelson (1978) believed that children and
adults go through a similar process of decontextualization
while learning new words, but once the new word is known, both
retain definitional and contextual knowledge. Understanding
how words fit together and the ability to read for meaning
appear to be skills that are acquired through instruction and
practice.

The role of exposure and experience appears to have a
profound effect on an individual’s ability to read and solve
mathematical problems. Nagy, Herman, and Anderson (1986)
concluded that good reading comprehension ability and
experience with a large volume of printed texts are the major
determinants of vocabulary growth. They felt that incidental
learning from reading should be able to account for a
substantial amount of vocabulary growth and stated: "our
results strongly suggest that a most efficient i:ay to produce
large scale vocabulary growth is through an activity that is

all too often interrupted in the process of reading instruc-



tion: reading" (p. 252).

Trabasso (1981) stated, "Vocabulary (conceptualization)
knowledge, regardless of domain, is a crucial pre-condition to
comprehension since without understanding the basic concepts
contained in the text or question, one cannot make inferential

links" (p. 63). This research implies that vocabulary

instruction is ry before compr ion can take place.
The individual must learn to make the link between vocabulary
and inference making. In other words he must learn that the
words come together to mean something and deliver a message.

Both the psychometric and the basic skills models used in
this study contain a vocabulary component which has been shown
to contribute significantly to academic achievement. It has
also been shown that vocabulary development opportunities,
whether through spoken word or vicariously within the home,
impact significantly upon the number of words an individual
uses and carries over into the learning environment. The
psychometric model assumes that individuals have a certain
propensity toward vocabulary acquisition and achievement. The
basic skills model claims also to have a significant impact
upon vocabulary development and consequently upon academic
achievement in that the more exposure and practice an
individual receives, the more developed that individual’s
skills become.

‘The nature-nurture debate continues to be a growing
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controversy among schc ars. Some believe that one’s abilily Lo
read and perform academically is innate and requives Little
more than nurturing. In other words, people show a propensily
towards academic success. Others believe that evevyone, with

appropriate instruction, can learn to vead and complete

mathematical problems. This has essentially been the philos
ophy adopted by our current educational system. 1L is Lheno
two opposing theoretical perspectives which provide the basis
for the current study. If the former theory holds Irue then
the psychometric model should have the greatest impact on

literacy and inumeracy. If the basic skills model proves Lo be
more powerful, then the traditional approaches to liLeracy and
numeracy would appear to be the most appropriate.

The next section will examine the language i

component of the basic skills model of literacy and mimeracy.
These skills have been identified as spelling, capitalization,

punctuation, and language usage and expression.

Language s! 1s.

Language skills appear to be essential Lo comprehension
the desired end result of reading. Because reading is a
decoding process whereby letters represent specific sounds, it
is imperative that the beginning reader be able Lo identily
and blend these sounds to form words and consequently dgarner

meaning from a passage. The individual who has not developed
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efficient spelling skills or skills in structural analysis is
unlikely to achieve reading fluency. The same may be said for
punctuation. Each symbol represents a specific function and
carries a meaning of its own. For example, the period
indicates the end of a sentence, the comma indicates a pause,
and the question mark signifies a question. They provide the
cues necessary to the reader to alter reading patterns and
look for different meanings from the words. The reader who has
not mastered punctuation is also likely to have a difficult
time with comprehension. Another basic language skill is
capitalization. To become a good reader and writer the
individual must learn where and when to use capitalization.
For example, the use of a capital letter at the beginning of
a word within a sentence usually indicates that it is a proper
name. Seeing a word capitalized gives the reader, who is
familiar with this rule, the cue that a proper name is to

follow--a met itive skill y for ion. The

attainment of these basic language skills often determine
whether or not an individual is successful wich the reading
process which is, in turn, reflected by general academic
performance. Unfortunately, these skills are d fficult to
learn incidentally. They are all skills which must be taught,
usually at home or at school. The individual must first learn
to recognize the basic symbols of grammar such as letters and

punctuation marks and then learn general rules of application.
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It is only when the individual has mastered thesec basic
reading skills that comprehension and achievement become
likely.

The basic skills or traditional model of Lliteracy and
numeracy has placed great emphasis on vocabulavy and language
arts skills. The whole langauge approach does not devote Lhe
same amount of time to the learning of these skills. The
question follecws then, why, if these skills are necessary for
achievement has their importance been diminished? 'To answer
this question each of the traditional and whole language
approaches to literacy and numeracy will be examinod. While
they are not central to this thesis, the outcome of this sLudy
may have profound implications for their usc.

The next section will examine the traditional and whole
language approaches to literacy and numeracy; however, it isn
first necessary to examine the theoretical bascs upon which
these approaches have been built. The basal approach empha
sizes the basic skills model that is, specific instructLion in

fundamental skills, while the whole language approach roflee

the psycholinguistic model of literacy.

The traditional (basic skills) to literacy and

numeracy.
The traditional view of literacy has its roots in

behavioral psychology and is sometimes rcferrcd to as a basal
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approach to reading achievement. It emphasizes the basic
skills of reading: letters, letter-sound relationships and
word and sentence fragments and relies heavily upon basal
reading texts and workbooks and concentrates on the reading
product rather than the process. This approach builds from
letter formation to the alphabet, to sounds and phonemes,
which in turn lead to words, sentences, paragraphs and
stories.

The basal method of literacy is a decoding process
whereby individuals master a collection of separate sequential
skills of reading, writing and spelling. Thorn (1974) proposed
that a good basic program provides a carefully developed
sequence of skills in word perception and interpretation and
a wlan for systematic instruction in these areas. There is

also an emphasis placed upon spelling, handwriting, and

punctuation--the mechanics of literacy. As well, the program
deals with scope, sequence and organization and provides a
developmental and systematic approach to vocabulary building
(Kennedy, 1981).

The basal approach appears to work for approximately 85%
of the population in that they learn to read, write and solve
mathematical problems to an adequate level of competence
(Bulcock, 1982); however, it has recently come under close
scrutiny. Some of the major points addressed by researchers

against the traditional method of reading instruction include:
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Lo Because of the emphasis placed upon the development
of basic skills and worksheets, it shortens available reading
time (Mason, 1983).

2, Researchers now believe that the written fowm is
learned in much the same way as oral language, not a collec-
tion of separate, sequential skills. Therefore, it should be
taught in the same manner (Holdaway, 1979).

3. Reading and writing are inter-dependenl (Newmar,
1985) .

4. The knowledge children have before they read
strongly influences how much they will understand (Clarke,
1976; Durkin, 1966; Torrey, 1969).

5. With the basal approach all students receive
instruction at the same time from the same Ctext and are
expected to finish at least one full book during a semcster or
term. This offers no challenge to the advanced reader and
often a nearly impossible and frustrating goal [or the poor
reader (Rudman, 1976).

6. Teachers often place unnecessary emphasis upon the
sequence of skills and subskills (Holdaway, 1984).

7. Stories are written to accommodate the skills and
words to be learned. As a result they are not always appraling
to the reader (Huck, 1977).

The major weaknesses of basal readers as summarized by

Goodman (1968) are:



1. They put undue emphasis on isolated aspects of
language: letters-sound relationships, words,
sentence fragments or sentences. Often, particu-
larly in workbooks, there is no cohesive meaningful
text and no situational context.

2. They lead learners to put inverted value on the
bits and pieces of language, on isolated words and
skills, and not enough on making sense of real,
comprehensible stories and expository passages.

3. Basals discourage risk taking by requiring right
answers on trivial details.

4. They introduce arbitrary sequences of skills
which involve readers in abstract exercises instead
of reading to comprehend.

5. They isolate reading from its use and from other
language processes.

6. They often create artificial language passages
or text fragments by controlling vocabulary or by
building around specific skills. They also create
artificial texts by applying readability formulas
to real texts.

7. They minimize time spent on reading while monop-
olizing school time for skill exercises.

8. Even the use of real children’s literature is

marred by gearing it to skills development, rewrit-
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ing it, or using excerpts instead of whole books.
9. Basals cost so much that they do not leave funds
for schocl and classroom libraries and other more

authentic reading material. (pp. 361-362)

While it would appear that the traditional approach
towards literacy and numeracy is replete with faults, no ot her
method has yet been developed which boasts a success rate as
high as this one. Because of criticisms such as  Lhose,
however, educators have been searching for alternate toech
niques by which to increase childrens’ achievement. One such

method has been the whole language approach.

The whole 1 to literacy.

Because of the growing dissatisfaction with the Lradi
tional view of literacy (Smith, 1973; Goodman, 1968),

researchers searched for alternate hypotheses as Lo how

children learn to read. Educators (Otto, 1982) began Lo
question whether reading was a bottom-up process, as belicved
by the behaviourists, or whether it was, in fact, a Lop down

process. Approaching the issue Erom a psycholinguistic view,
researchers (Cooper & Petrosky, 1976; Smith, 1973; Wigficld,
Rodorf & Graham, 1979) came to believe that it makes more

sense and is in keeping with the acquisition of oral languare,

ive: wher

if children approach reading from a top-down perspre
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they use whole, meaningful texts to emphasize the message
rather than the skills. They viewed reading as an active
process rather than being product centred.

From this cognitive, psychological view of the relation-
ship between language, thinking and learning grew the whole-
language approach to literacy. Many educators (Goodman &
Burke, 1980, Melvin, 1979) now view literacy as an attempt to
make sense out of what a person reads rather than the rote
memorization of skills, rules and exceptions., They believe
that reading is an amalgamation of graphaphonic, syntactic and
semantic cues (Goodman & Burke, 1980). Graphaphonic cues refer
to the visual array of print and the sound-symbol relation-
ship. Syntactic cues refer to the grammatical interrelation-
ships of words and semantic cues include the underlying
meanings that the words from the text evoke in the reader.

The whole lauguage approach views reading as being child-
centred where new words are dealt with in context, as they are
encountered. This approach uses books, articles, newspapers
and any other print medium which might assist understanding
(Durkin 1970; Torrey, 1969). Spelling is seen as an integral
part of the reading process and never dealt with in isolation.
Experimental spelling is encouraged and material used moves
from the familiar to the unfamiliar with a particular emphasis
on predictable reading materials and little emphasis on basic

skills (Beers & Henderson, 1977; Newman, 1985). Skills are



believed to develop though the use of written language.
Because of the apparent abandonment of basic skills

instruction from the curriculum, many parents and educators

question the whole-language approach to literacy and numeracy.

There is a growing concern among educators, busine and

parents that many students are not learning to vead via Lhis
method. (See articles: Maclean'’'s Magazine, January 11, 1993;
The Globe and Mail, December 18, 1992; December 20, 1992;
January 1, 1993; January 4, 1993) However, careful analysis ol

this method indicates that children do receive instruction in

basic skills but only within context and &s nccded. ‘The
interactionist approach attempts to meld the strong points of
both the traditional and whole-language approaches Lo |ileracy

and numeracy.

The ionist h to literacy.

Some researchers (Cochran, 1989) have proposed an
interactionist view of literacy. This perspective incorporales
the best of the traditional and whole language approaches.
Cochran contends that educators should use all the clements of
language--reading, writing, listening and speaking as an
integrated whole.

Beebe (1990) believed that phonics and structural
analysis should be taught within the contezt of natural

reading. She stated:



all of this is not to say that teachers cannot

and do not use basal readers in a whole language

classroom. Most whole language teachers begin by
incorporating whole language activities into their
basal reader programs. As they become more comfort-
able with the language activities, they are usually
less inclined to adhere closely to the basal
reader. After two or three years, the importance of
the basal tends to decline to the point where
teachers incorporate some of the basal suggestions

into their themes (p. 161).

The Interactionist approach appears to be a satisfactor-
ily compromising approach to literacy. It attempts to meld the
slrong points of the basal approach with the whole language
approach and holds exciting potential for further research
into literacy.

As mentioned earlier there is still a great deal of
controveray as to the nature of literacy and numeracy. While
iL is apparent that one's socioeconomic status, academic
aptitude, and the basic skills acquired as a result of
schooling all significantly contribute to academic success, it
is nol clear as to the relative and confounded contribution of
vach of these variables. The next section will deal with the

lormulation of a model which attempts to do just this.



A rheoretical Model of Academic Achievement
As outlined in the previous section a student's

socioeconomic status, academic aptitude and

¢ skills
acquired as a result of schooling all contvibute signilicant ly
to that individual’s level of academic achicvement. Thin
section will attemp: to create a model which will examine the
relative contribution of these three variables.

Figure 2.1 presents the theoretical model of the study,
which was derived from the review of related literaturc. ‘That
is, this model provides a summary of Lhe literature which has
been reviewed, and it presents a picture of Lhe relalionships
to be examined in the present research.

e!
o

Figure 2.1 A Theoretical Model of LilLeracy and Humeracy



where %, = family socioeconomic status
#, = academic aptitude
%, = achievement
%, = reading
%, = mathematics

In the model every variable to the right is affected by
avery variable to the left and the variables were measured in
chronological sequence over a period of years. This sequencing
is neccessary because, as made evident from the theoretical
review, all variables to the left in the model appear to have
a significant impact upon the variables to the right. The
review of the literature did not indicate the comparable size
ol weach ol these relationships, but it is hypothesized that
some  independent variables will influence each other and
literacy and numeracy more than others. As indicated, the
Lhree independent variables, SES, academic aptitude, and basic
skills, have both direct and indirect effects upon the
independent variables, literacy and numeracy. It is also noted
that the indirect effects are mediated through academic
aptitude and basic skills. The literature has suggested that
positive relationships will exist between SES, academic

aptitude, basic skills and, literacy and numeracy.



CHAPTER III

Methodology

Introduction

The data used in this study were taken from The Structure

of Elementary School Achievement (SESA) Project. The projuct
was funded by the Social Sciences and Humanilics Research
Council of Canada. Its chief investigator was Mr. dJdefirey
Bulcock of the Imstitute for Educational Research and
Development at Memorial University of Newfoundland. Consulta
tion was provided by Dr. Mona Beebe, also of Memorial
University of Newfoundland.

The Project was a longitudinal, quantitative study

covering two overlapping three year periods. The insttument:

used included a parent’s questionnaire, and for cach student,

a test of academic aptitude (the Canadian Cognitive Abilitic:

Test) and a test of academic achievement (the Canadian ‘T

of Basic Skills). The study was conducted wilh 217 students
from grade two through grade four. This Lhesin used only o

portion of the available data from the SESA project.

The Parent Instrument
The parent questionnaire contained 116 items and

thee

consent form among other things. It attempted Lo
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sociomconomic status of the family by examining father’s
education, mother’s education, father’s occupation and number

of children in the .:mily. Students who returned the signed

parental consent form were tested using the Canadian Cognitive
Abilities Test (CCAT) and the Canadian Tests of Basic Skills
(CrBs) . The section of the parent instrument used for this
study can be found in Appendix A. Only items which best
represent the socioeconomic status (SES) of the family were

elected from the parent questionnaire to complete the SES
construct. Question 98 and 99 of the parent questionnaire
provided information on the education of the father and
mother, respectively and were selected as a proxy for the
social status of the family. Parental educational level
choices ranged from Elementary School Only up to Advanced
kducation, Post Graduate Degree (eg., Master’s, Ph.D, M.D.,
LI.B., C.A., etc.).

Questions 100 and 113 were selected as a proxy for the
cconomic status of the family. Questions asked included: How
many children are there in the family? and At the present time
what is the employment status of the family? Conventional
wisdom would suggest that parents employed full time with a
small family would have a higher economic status than those

unemployed with a large family.
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The Canadian Cognitive Abilities Test (CCAT)

The purpose of the aptitude test is to measure an
individual’s potential for achievement. It deals with logical
thought processes and abstractions not based directly upon the
curriculum. These abstractions however, do not have an effect
on achievement in that they reflect general principles of
learning which, when applied to the curriculum, often
determine achievement. The achievement test, on the other
hand, measures an individual’s actual knowledge of the
curriculum content.

The Canadian Cognitive Abilities Test is a widely used
group aptitude test. Specifically, it examines children’s
verbal, quantitative and nonverbal academic potential. Scores
are presented as standardized age scores which means that
scores are adjusted to take chronological age into a-count.
The CCAT was normalized on a standardization sample of
approximately 30,000 students from across Canada stratified by
province and size of school. The CCAT is composed of three
batteries of subtests. The Verbal battery assesses the
individual’s ability to deal with abstractions in verbal
forms. The Quantitative pattery examines the individual’s
ability to deal with quantitative concepts and the Nonverbal
battery assesses abstract aptitudes not influenced by reading.
Each battery of the CCAT is further divided into specific

subtests which will be outlined in detail within the instru-
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mentation section of this chapter. This battery is also
pictorial or diagrammatic in nature which make it suitable for
non-readers.

In the Fall and Spring of each of the three years of the
two SESA projects, subtests of the Canadian Tests of Basic
Skills (CTBS) were administered to all participants.
Achievement was assessed in vocabulary, reading comprehension,

language skills and rithematics skills.

The Canadian Tests of Basic 8kills (CTBS)

The Canadian Tests of Basic Skills (CTBS) are group
administered achievement tests. The items on the tests measure
knowledge acquired primarily in school though not directly
related to content fields. The knowledge assessed focuses on
process skills. The CTBS measures achievement in vocabulary,
reading comprehension, language skills (including capitaliz-
ation, punctuation, usage and spelling), work study skills
(including map reading, reading graphs and tables, and
knowledge and use of reference materials) and mathematics
skill (including mathematical concepts, mathematical computa-
tion and mathematical problem solving).

Each test is continuous, covering the range of achieve-
ment development in the elementary school. Six overlapping
levels of each test were assembled by combining blocks or

modules of test items, each representing an increasingly
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higher level of skill development.

The CTBS emphasize skills rather than factual knowledge.
King, Hieronymus, Lindquist and Hoover (1982) stated.
"Measures of the basic intellectual skills are far more
valuable for use ir. tve improvement and individualization of
instruction and in eaucational guidance than are measures of
the acquisition of specific information in special subjects"

(p.6) -

The sample

Parents of grade two children from two school boards on
the Avalon Peninsula were provided with letters of invitation
and consent forms asking them to participate in the SESA
project. The response rate ranged from 603-100% for the
seventeen classes involved in both studies and resulted in an
initial sample size of 217 for the main study and 111 for the
validation study. The schools were located in urban, suburban
and rural communities and participants came from a cross-—
section of socioeconomic levels weighted slightly in favour of
mid to high SES families.

Two percent of the children from the very lowest end of
the ability scale either repeated a grade or moved into
special education classes, thus ending their further partici-
pation in the project. A further 8% of drop-outs occurred as

a result of student transfers. This percentage would have been
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higher except that some students transferred to schools or
boards participating in the project and were permitted to
remain in the project with the school’s permission.

There was no attempt to balance the sample by sex because
the samples were selected by school. Only students who
returned a signed parental consent form were allowed to

participate in the study.

Collection of Data

Prior to the collection of the data, approval was granted
by the Department of Education and the Faculty of Education
Ethics committee as well as from the school board and parents
of the students participating in the study.

In the Spring of 1985, when most of the participants in
the study were in grade four, parents were asked to provide
researchers with information about their child and about
themselves via a parent guestionnaire. The parent question-
naire assessed four dimensions of children’s home background:
availability of role models, the opportunities provided by the
home, the encouragement and rewards used by the parents, and
the expectations of the children held by the parents. Only
questions pertaining to the socioeconomic status of the home
(father’s education, father’s occupation, mother’s education
and total number of children) were used in the current study.

The Canadian Cognitive Abilities Test was used to gather
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data on the academic aptitudes of each participant. In the
Winter of grade three the ten subtests of the Canadian
Cognitive Abilities Test were administered to all particip-
ants. This is group administered, multilevel instrument which
takes approximately one hundred minutes to complete. The
verbal battery contains one hundred items and requires thirty-
four minutes working time. The quantitative battery contains
sixty items and requires thirty-four minutes working time and
the non-verbal battery requires thirty-four minutes to
administer the eighty items.

In the Fall and Spring of each of the three years of the
two SESA projects, subtests of the Canadian Tests of Basic
Skills (CTBS) were administered to all participants. It should
be noted that the numbers in each label does not necessarily
indicate the school year of the individuals. For example:
within the APT composite VOC3, SEN3, VCLAS3, VANA3, QREL3,
NOSER3, EQUA3, FIGCL3, FIGAN3, and FIGSYN3 were all measured
during the Winter of grac: three while the Basic Skills
variable (SPELL4, VOC4, USE4, CAPS4, and PUNC4) were all
measured in the Spring of grade 3; yielding a five month
difference between the time that the student’s academic
aptitude and actual achievement were measured. Within the
Basic Skills composite the 4 is meant to indicate that by the
Spring of grade three, or the end of the school year,

technically children should be reading at the grade four
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level. Becaus~ the subject’s Soci ic status was

in grade two, their academic aptitude was measured in the
Winter of grade three, their basic skills were measured in the
Spring of grade three, and their Literacy and Numeracy levels
were measured at the end of grade four. There is a temporal
sequencing, thus allowing researchers to make causal state-
ments. Achievement was assessed in vocabulary, reading

comprehension, 1 skills and ics skills.

Bnalysis of Data

Each of the domains of the Structure of Elementary School
Achievement was analyzed using a principal component analysis.
The principal component analysis calculates the relative
proportion of the variance contributed by each iter. Using the
appropriate weights computed for each item in a construct,
scores were computed for that construct. Frequency tables and
barcharts were also generated to provide a graphic representa-
tion of each construct.

A composite score was generated for each variable within
the model and scores were then standardized to yield a mean
score of 100 and a standard deviation of 15. Standard scores
are a set of transformed scores derived from the mean and
standard deviation of the raw scores (Borg & Gall, 1983).

Multiple regression equations were estimated to examine

the magnitude of the relationships between independent
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variables and each dependent variable. This procedure uses the
"principles of correlation and regression to help examine the
variance of a dependent variable by estimating the contribu-
tions of two or more independent variables to this variance"
(Kerlinger & Pedhazur, 1967, p. 4).

Path analysis was conducted using the results from the
multiple regression analysis. Borg and Gall (1983) stated,
"path analysis is a method for testing the validity of a
theory about causal relationships between three or more
variables that have boen studied using a correlational
research design" (p. 60). Each variable was then subjected to
a partial correlation with another variable while adjusting
for the effects of one or more adiitional variables.

Finally, reliabilities were constructed to provide a

number of reliability coefficients for each variable.

liabilities reflect the extent to which a test is free of
error variance. Reliabilities coefficients vary between values
of .00 to 1.00, with 1.00 indicating perfect reliability, and
.00 indicating no reliability at all.

In this study SES is an exogenous variable; it lacks an
hypothesized cause. Aptitude, Basic Skills, Mathenatics
Achievement and Reading Achievement are all endogenous
variables with hypothesized causes as shown by the arrows in
Fig. 1.5. The path coefficients are the same as the standard-

ized partial regression coefficients or betas calculated in a
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nultiple regression analysis. "A path coefficient is a
standardized regression coefficient indicating the direct
effect of one variable on another in the path analysis" (Borg
& Gall, 1983, p. 610). From these path coefficients (direct
effects) it was possible to calculate the indirect effects

among the variables.

sngtrumentation

The instrumentation section will examine both the
canadian Cognitive Abilities Test and Canadian Tests of Basic
Skills. It will examine the overall structure of the instru-
ments as well as explore differences and similarities at the
subtest and question level. This type of comparison is
necessary because while both tests attenpt to predict acadenmic
achievement, each approaches achievement from a different
perspective-—the CCAT examines academic potential while the
CTBS examine actual achievement.

The CCAT and the CTBS were chosen for this study because
of their ease of administration and scoring. Both are group
administered tests and an optical scanning scoring procedure
is available for each. As well, both batteries were standard-
ized on the same population of pupils and were administered
under the same conditions at approximately the same time. This
makes it possible to compare achievement and aptitude under

almost identical conditions.
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The Canadian Cognitive Abilities Test consists of three
major batteries, each being further divided into specific
subtests. The Verbal battery consists of four subtests:
Vocabulary, Sentence Completion, Verbal Classification, and
Verbal Analogies. The Quantitative battery is composed of
three subtests: Quartitative Relations, Number Series, and
Equation Building. The nonverbal battery consists of three
subtests: Figure Classification, Figure Analogies, and Figure
Synthesis. The CCAT is a norm-referenced instrument which
examines levels and patterns of developed abilities. Tt is
used to match instructional methods and materials to particu-
lar cognitive styles. Each subtest of the CCAT is divided into
eight different but overlapping levels with each item in the
subtest becoming progressively more difficult. It is a timed
test and scores are either reported as a raw score (number
right), standard scores, or as percentile ranks and stanines.
Group or individual scores are also available. For the current
study 1 subtests of the CCAT were administered to each
participant and used to form the Psychometric Model composite
variable of the Psychometric Model of Literacy and Numeracy.
The Canadian Tests of Basic Skills examine various levels

of achievement and individual abilities. Depending upon the
interpretation, the CTBS can be either norm-referenced- or
criterion-referenced. Like the CCAT, the CTBS attempt to

predict later achievement and reflect the continuous nature of
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skills development. The CTBS examine the developed abilities
needed to profit from learning experience in the basic skills.
Specific areas assessed include: Vocabulary Skills, Reading
Skills, Language Usage Skills, Work Study Skills and Mathemat-
ics Skills. The Language Usage skills are further broken down
into specific subtests which include: Spelling, Capitaliz-
ation, Punctuation, and Usage & Expression. The Work Study
Skills component includes Visual Materials and Reference
Materials subtests. The Mathematics Test includes the Math
Concepts Subtest, the Math Problem Solving Subtest, and the
Math Computation Subtest. It is essentially a power test with
no emphasis on speed and consists of six overlapping levels of
each test which is reflective of the overlapping nature of the
curriculum. The specific tests of the CTBS used to formulate
the Basic Skills component of the Basic Skills Model of

Literacy and Numeracy included only the Vocabulary test and

the four L Usage The two variables -

Literacy and Numeracy use the Reading Comprehension Test and
two of the three Mathematics subtests. The Math subtests used
to assess numeracy include Math Concepts and the Math Problem
Solving.

From the previous review it appears that Language Usage
skills in combination with Vocabulary skills are the greatest
contributors to literacy while Math concepts and Math Problem

solving skills have the greatest impact on numeracy. It also
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appears that the Verbal Battery (Vocabulary, Sentence
Ccompletion, Verbal Classification and Verbal Analogies) of the
CCAT is roughly equivalent to the Vocabulary subtest of the
CTBS in combination with the four Language Usage subtests
(Spelling, Capitalization, Punctuation and Usage & Expross—
ion). Both Vocabulary subtests ask the individual to match
similar meanings from a list of possibilities. They appraise
an individual’s knowledge of different words as well as one’s
ability to identify the specific meaning of words. Both
subtests are, for the most part, identical with the major
differences between them being: the CCAT Vocabulary section is
a subtest of the Verbal battery while the CTBS Vocabulary
subtest is a test within itself; with the CCAT the person has
to choose the best answer from five possibilities while the
CTBS offer only four choices; the CCAT allows the individual
to write the letter of the correct answer on a separate sheet
while the CTBS answer involves shading the correct answer on
an optical scan answer sheet. With the CTBS a small amount of
context is given while none is offered with the CCAT. For

example:
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ccaT
Vocabulary
Directions: Remember, for each guestion in this test pick the
word or phrase that means nearly the same thing as the word in

dark type. Here is one last question for practice. Look at
Sample Question

0. wish A. agree B. bone C. over D. want E. waste

Which word means most nearly the same thing as wish? The
answer is want. The letter in front of want is D so on your
answer sheet mark answer space D for Sample Question 0 for
Test 1.

CTBS
Vocabulary

Directions: 1In each exercise, you are to decide which one of
the four answers has most nearly the same meaning as the word
in heavy type above them. Then, on the answer sheet, find the
row of answer spaces numbered the same as the exercise you are
working on. You are to fill in the answer space on the answer
sheet that has the same number as the answer you picked.

1. A final look

1) first

2) last

3) long

1) backward

The Sentence Completion subtest of the CCAT subtest
requires the individual to have both a sense of the structure
of Lhe English language as well as a comprehension of the

thought or idea expressed in the sentence. For example:
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Sentence Completion

Directions: In this text you will read sentences. In cach
sentence, one word has been left out. Recad each sentence
carefully, then look at the five words that follow it on a
line below. From the five words, pick one word that makes Lhe
truest and most sensible complete sentence.

Look at Sample Question 0.

0. The fire is .
A. wet B. green C. hot D. running

. round
A fire is almost always hot, so .ot is the best word (o
put in the sente..ce. The letter in front of hot is C; so on
your answer sheet make a heavy black pencil mark in the €

answer space for Sample Question 0 for Tesl

Now try Sample Question 00.

00 John likes to a ball game.
F watch G eat H help J read K talk

The answer is F, watch. "John likes to watch a ball game"
is the sentence that makes the most sense. On your answe
sheet, mark the answer space for the letter F for Scuple
Question 00 for Test 2

Here is a last sample for practice. Read it carciully and
then mark your answer on the answer sheet in Lhe row lor
sample Question 000.

000. me my hat and coat.
L Burn M call N Sec P Tell Q Bring
You should have marked Q. "Bring me my hat. and coal®

makes the best sense.

The Verbal Classification subtest of Lhe COAT recguires
the individual to abstract the common clement among Lhree or

four verbal stimuli. This ability appears to b indicalive of
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an individual's capacity for memorization. For example:

CCAT
Verbal Classification

Directions: For each question in this test, a series of words
is given in dark type. All the words are alike in some way.
For example, red white blue are all name of colours. Mary June
Sue are all name: of girls.

0. mouse wolf bear
A rose B lion C run D hungry E brown

A mouse, a wolf, and a bear are all animals. A lien is
also an animal, and the letter B is in front of lion; so on
your answer sheet mark the B answer space for Sample Question
0 for Test 3.

Now look at Sample Question 00. Think in what way the
words in dark type go together. Then find the word on the line
below Lhat belongs with them.

00. Bob  Jack Fred Bill
F Mary G boy H name J Ed K Jones

The right answer is Ed. Ed is a boy’s name just as the
words in dark type are boy’s names. The letter in front of Ed
is J. On your answer sheet make a heavy black line in the J
answer space for Sample Question 00 for Test 3.

Here is one more sample to practice on. Read it careful-
ly, then mark your answer on the answer sheet,

000. eye ear mouth
L nose M smell N head P girl  Q speak

The answer is nose, so you should have marked L on you
answer sheet for Sample Question 000.

The Verbal Analogies subtest of the CCAT requires the
individual to discover the relationship between a pair of

words and then give a third word which is the first word of a
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second pair, completing the analogy. This subtest appeavs to
be indicative of an individual's verbal problem solving

ability. For example:

CCAT
Verbal Analogies

Directions: Each question in this test starts with a pair ol
words that are related to each other in some way. lFor exampla,
the words might be big or large. They mean just about Lhe same
thing. Or the words might be wet and dry. These two mean just
the opposite of each other.

In each question, you are to figure out how the first Lwo
words are related to each other. Then, right after them, you
are given a third word that is the first word of a second
pair. From the five lettered words that [ollow on a line
below, find a word that completes the second pair.

Look at Sample Question 0

0. big large: little ——

A girl B small cC late D lively E more

You would read this "big is to large as little in Lo
..", and you would look for a word that would complecte Lhe

statement. The right answer is B, small."Big is Lo large as
little is to small."

On your answer sheet, mark answer space B for Sample
Question 0 for Test 4.

00. fire hot: ice
F cream G melt H box J cold K mice

For this one, the right answer is J, cold. You would say
"Fire is to hot as ice is to cold." On your answer sheet, mark
answer space J for Sample Question 00, Test 4.

Here is one more sample to try for practic Resad it and

mark your answer on the sheet.

000. yes no: stop
L re M go

N run P quiet.  Q slow
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The answer is M, go; so you should have marked M on your
answer sheet for Saiple Question 000.

The language usage subtests of the CTBS include:

Spelling, Capitalization, Punctuation, and Usage and Express-

ion. The Spelling subtest requires the individual to know how

to spell and identify spelling errors. For example:

CTBS
Spelling

Directions: The exercises in this spelling test are like the
samples shown at the right. Many of the exercises contain a
mistake in spelling. Some do not have any mistakes at all.

You are to look for mistakes in spelling. When you find
a mistake, £ill in the answer space on the answer sheet that
has the same number as the word which is wrong. If there is no
mistake in an exercise, £ill in the fifth answer space.

The sample exercises below show what you are to do.
1)

s1. our
2) mi
3) your
4) them
5) (no mistakes)

s2. 1) £ill
2) keep
3) was

aw
5) (no mistakes)

The Capitalization subtest requires the individual to
show whether they know which words in a sentence should be
capitalized and to identify mistakes in capitalization. For

exanmple:
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capitalization

Directions: This is a test on capitalization. It will show
whether you know which word in a sentence should be capital
ized.

The exercises in the test are like Lhe samples shown
below. Many of the exercises contain mistakes in capitalin
ation. Some do not have any mistakes at all.

You are to look for mistakes in the test exerci When
you find a mistake, fill in the answer space on the answol
sheet that has the same number as the line containing the
mistake. If there is no mistake in the exercise, (ill in '
fourth answer space.

The sample exercises below show what you are Lo do.

s1. 1) Tom and jerry
2) picked up all the
3) trash from the picnic.
4) (No mistakes)

s2. 1) Sally said that
2) everyone should have
3) been more Careful.
4) (No mistakes)

s3. 1) Let’s all help

2) to keep our streets

3) and sidewalks clean.

4) (No mistakes)

The Punctuation subtest shows how well an individual can
use periods, commas, question marks, apostrophes, ote, and

requires them to identify punctuation mistakes. For czample:



cTBS
Punctuation
Directions: This is a test on punctuation. It will show how

well you can use periods, commas, question marks, apostrophes,
ote.

The exercises in the test are like the samples shown
below. Many of the exercises contain mistakes in punctuation.
Some do not have any mistakes at all.

You are to look for mistakes in the test exercises. When
you find a mistake, fill in the answer space on the answer
et that has the same number as the line containing the
take. Tf there is no mistake in an exercise, fill in the
fourth answer space.

CTBS

s1. 1) Our family tries
2) to practice
3) rules of safety
4) (No mistakes)

1) We all fasten
2} our seat belts
3) before, we leave.
4) (No mistakes)

52

S3 1) We do our best
2) to make our home
3) a safe place to live.
4) (No mistakes) .

The language usage and expression subtest of the CTBS
requives the individual to know words according to the

standards of correctly written English and to identify

akes. For example:



CTBS
Usage and Expression
Directions: This is a test on the use of words. It will show
whether you know how to use words according to the standards
of correctly written Englisl

The exercises in the test are like the samples shown
below. Many of the exercises contain mistakes in the use of
words. Some do not have any mistakes at all.

You are to look for mistakes in the exercises. When you
find a mistake, f£ill in the answer space on the answer sheet
that has the same number as the line containing the mistake.
If there is no mistake in an exercise, fill in the fourth
answer space.

The sample exercises below show what you are to do.

81. 1) He showed us the way.

2) Are you afraid to try ?

3) Me and him took turns.

4) (No mistakes)

82. 1) Tim went first.
2) The bird flew awcy.
) Pat found a dollar.
4) (No mistakes)

The CCAT subtests involve such mental tasks as comprchen-
sion of thought, memorization, and verbal problem solving
which can be classified as abstract principles of learning.
The CTBS focus on the actual basic skills involved in reading
such as spelling, capitalization and the ability to find
mistakes. To be successful on the CTBS the individual must
have mastered specific knowledge related tc spelling,
punctuation, and language usage and expression - all skills

which result from direct exposure to the words and knowledge



80
of specific rules. The CTBS asks the examinee to identify
mistakes, but does not require they be corrected.

In comparing the CCAT and the CTBS subtests we see that
while they are very similar there is a difference in how they
approach literacy and numeracy. It would appear that the
Sentence Completion subtest of the CCAT is roughly equivalent
to the Language Usage subtest of the CTBS. Both require the
individual to have a working knowledge of the English language
and to be able to comprehend ideas. The Verbal Classification
subtest of the CCAT appears to incorporate the Spelling,
Capitalization, and the Punctuation subtests of the CTBS.
There appears to be no equivalent to the Verbal Analogies
subtest of the CCAT in the CTBS as this subtest requires a
higher level of cognitive functioning absent from the CTBS.

The Quantitative battery of the CCAT is composed of three
subtests: Quantitative Relations, Number Series, and Equation
Building. The Quantitative Relations ‘subtest requires the
individual to make decisions about relative size or amount of
quantitative materials most of which are common to children
and considered basic to the development of quantitative

concepts and reasoning. For example:
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Quantitative Relations

Directions: In the first test each problem shows two quan-
tities, one in Column A and one in Column B. You arc to
compare the amount or guantity in Column A with the amount or
quantity in Column B. Then, on your answer sheet, you wil
mark one of three answer spaces - A,B, or C - like this

Mark A if the amount in Column A is greater than that in
Column B.

Mark B if the amount in Column B is greater then that in
Column A.

Mark C if the amount in Column A is exactly equal to that
in column B.

Column A Column B

Which domino has more spots on it ? If ycu count you will
see that the one in Column B has more spots. 'The one in Column
A has less spots. The rule is that when Column B is greater
than Column A, mark answer space B. Look at your answer sheet
and find the rows of answer spaces labelled Practices for the
Quantitative Battery. You will see that Practice Question 1
has been correctly marked. Answer space B has becn marked.

Now try Practice Question 2.

Column A Column B
3+ 2 2+ 3

Which is bigger, 3 + 2 or 2 + 3 ? Neither. 'They arc just
the same. The rule is that when the value in Column A iu the
same as the value in Column B, mark answer space C. Make sure
you have marked it on your ansver shecet.

The Number Series subtest requires the student to
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discover the relationship among a series of numbers which has
important implications for the development of gquantitative

reasoning and problem solving. For example:

CCAT
Number Series

Directions: For each question in this test a series of numbers
is given in a certain order. You are to figure out the way in
which the numbers are arranged. Then you are to think what
number should come next and find that number among the choices
given. Look at Sample Question 0.

0. 12 3 4 5 — A4 BS ce6 D7 E 8

In the series of numbers 1 2 3 4 5 each number is one
more than the number that comes before it. The number that is
one more than 5 is 6. The letter in front of 6 is C; so, on
your answer sheet, make a heavy black mark in the C answer
space for Sample Question 0.

Now look at Sample Question 00. Find the number that
should come next.

00. 20 19 18 17 16 —— F1l1 G 12 H13 J14 K 15

Tn this series, each number is one less than the number
before it. The number that is one less than 16 is 15, and the
letter in ront of 15 is K. On your answer sheet, mark the K
answer space for Sample Juestion 00.

Here is one more for practice. Look at Sample Question

0 12 14 16 18 20 —— L 21 M.2 N23 P24 Q25

What number should come after 207 The right answer is 22,
so you should mark answer space M on your answer sheet for
Sample Question 000.

Equation Building is an unusual type cf test. Although a
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knowledge of mathematical conventions is nccessary tor Lhis
test, success on this subtest is dependent, to a large extent,
upon the students flexibility in using quantitalive concepts.

For example:

ccaT

Equation Building
Directions: In this test you will try to discover how Lo put
numbers together to make true equations or number sentend >
In each problem you will be given two ov more mumbevss and :
signs like +, -, x, and

For each problem you will also be given [ive answed
choices. You are to discover how to put together all ol the
numbers and signs giver in the problem in a way Lhal given you

one of the answer choices supplied in that problem.

Look at Sample Problem 0.

0. 2 3 1 + o+ A4 BS5 CG D7 EB#
You could say 2 + 3 + 1 = 60r 3 1 2 ¢+ 1 - 6 or | 12
3 = 6. In this problem, no matter how you put the numbners

signs together, you will always get 6. Since 6 i Lhe coriect
answer, mark answer space C on your answer sheel for Sample
Problem 0.

Now look ar Sample Problem 00.

00. 4 5 2 - + 0 G2 H3I JH# KII
Here you are given three number: sign and g o osign.
You could say 4 + 5 - 2 =7 0or 4 + 2 or Y% 2 ]

All of these are true number sentences, bul only % i iven in
the answer choices. It is choice H, so you would mark | he
answer space for H for Sample Problem 00.

Remember, in arithmetic, no matter in what order you
arrange numbers, you always multiply or divide before you add
or subtract. For example, if you have 2 + 2 z 4 Lhig means 1o
multiply 3 x 4 first, then add 2. It means 3 z 4 12 and
then 2 + 12 = 14. You may not add 2 and 3 and Lhen multiply by
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4; multiplication or division must ho done betore addit ion o
subtraction.

Now try Sample Problem 000.

000. 2 2 3 + x L6 MR N9 P10 Q 11I

You can say 2 + 2 x 3 = 8. Heve you f{ir
3 and then added 2 to get 8. Or you can

wilipied

1 2 v
Here you first mulLlplled 2 x 2 and then mldm! 1 to get 7. But
only 8 is given in the answer choices. Since 8 i answer

choice M, mark the answer space for M (or Sample Problom 000,

Try each problem but do not spend Loo much time on ones

you find very hard. Do those that you can; then go hack and
answer those you skipped if you have time left.

The Quantitative Battery of the CCOAT, like ties Verbal
Battery, measures what is commonly known as " or . qencial

reasoning factor or "academic ability". BoLh te

| R U
be good predictors of success or aplitude in {ypical academic

settings.

The Nonverbal Battery, which appuars Lo be lewms ennien

lum specific but requires higher levels of

sogni L ive Lunet ion

ing, consists of three subtests

Figure Classification, Figuie

Analogies, and Figure Synthesis. Rather Lhan uming words

numbers, all items within these sublLests involve symbols and

figures and have little direct relationship Lo formal school

instruction. The Figure Classification sublest requir the-

individual to identify common eclements among stimuli. For

example:
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ccaT
Figure Classification
Direetions: This booklet contains three tests that will give

you a chance to show how well you can work problems that use
Shape and figures.

You will mark all your answers on your separate answer
It will help you to keep in the right place on each
because il has answer spaces for marking only those
ons that you are supposed to try. Do not write or mark
booklet.

in Lhi

In the first test each gquestion starts with a set of
tigqumes or drawings that are alike in some way. You are to
I'iqure out how they are alike, and then find among the answer
choices on the right the figure that belongs with them.

Look at Practice Question 1 below.
A B c D
1.
beaw o ¢
All the first three drawings are dark. The only one on
the right that is dark is C; so C is the correct answer.

Now look alL your answer sheet and find rows of answer
labelled Practices for the Nonverbal Battery. You will
that Practice Question 1 has been correctly marked. Answer
~ C has been marked.

Now look at Practice Question 2.

F G H J K
=D ao oaqadoo
low are the three figures on the left alike? They are all
-cles. Which drawing on the right belongs to them? The
is G, because this is also a half-circle. On your
answer sheet, mark the answer space under the letter G for
Practice Question 2.

The Figure Analogies subtest requires the individual to

discover relationships among elements. For example:



CCAT
Figure Analogies
Directions: Each question in this test starts with a pair of

figures or drawings that are lated to each other in some
way. For example, the figures might be

and

These figures are just the same shape, bul (he second one
is smaller than the firvst.

In each question, you are Lo decide how the fivsl two
figures, or drawings, are related to each other. Then, 1ight
after these, you are given a third ligure which is the first
figure of a second pai From the five lettered figurea 1 hat
follow on the right, find the one thaL qors with the 1hird

figure in the same way that the sccond [iqure qars with 1l
first.

Look at Sample Question 0.

. A B c D E
0. —
o, A O D O ]
You should think "Big Square is to li
circle is to ..." and the answer would be "litUle cire e, The

little circle is answer choice B; so on your answen
answer space B for Sample Question 0 for Test 2.

Now look at Sample Question 00.
. F G H J
o LM 0> o e A (] ¢
You should think "Little light Lriangle i
triangle as little white half-circ 3 .
answer is "big dark half-circle." This is the

On your answer sheet, mark answer space K [or
00 for Test 2

Lo dark hig

The vight
wiswer choice K.
ampl e Quest ion

The Figure Synthesis subtest requires Lhe siudent 1o show

flexibility in mentally manipulating spatial configurat ions



and mentally organize separate pieces into a whole . For

zample:

CCAT

Figure Synthesis

In this test you put pieces together to make
shapes, just like putting pieces of a puzzle
Logether. 1n the test, you cannot actually lift up and move
the pie but imagi.le that you can.

For each problem, or question, you will be given two or
mwore pi and a number of complete shapes. The pieces are
solid black; the shapes are shaded with black lines around
them. You arce to figure out whether all of the pieces can be
arranged so as to cover all of the shaded part and form the
shape made by the black lines.

The rules are:

1. All the given pieces must be used for each shape
A Bach plece can be used only once for each shape.

3. The shaded part of each shape must be completely
covered by the pieces.

a. No piece may be placed either partly or entirely on

top of another piece.
5.  The pieces may bu: turned in any direction of they
may be flipped over end turned in any direction to make
them fit into the shaded area of the shape.

o show you how to do the questions and mark your answers
on the separate answer sheet, we shall try some Samples for
practice. Look at Sample Question 0 below.

0. Given pieces = <

Complete shapes

©:0:Q0:©

You have been given two pieces - two half circles. Now
look at shape 1. Can the two pieces be arranged so that they
will cover all the shaded part of shape 1 and just fit inside
the curved black line on the outside?
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Put the straight edges of the two pieces togother like
this and they will cover all the shaded part of Lhe shape and
just fit inside the curved black line on tho outside. The
answer, then, is Yes for shape 1.

Look at the answer sheet and find Sample Question 0 o
Test 3. Mark the oval answer space for Yes boside he numbor
1 and for shape 1.

Now look at shape 2. Can the picces be moved around in
any way so that they will completely cover the shaded part ol
shape 2 and form four straight Llines (a square) on the
outside? The answer is No. Each one of the given picces has
only one straight line. There is no way Lo form tour siraight

lines. So on your answer sheet mark the oval for No bhesside the
number 2 for shape 2.

Now look at shape 3. Can the two pieces bo arranged (o
cover all the shaded part of shape 3 and lorm two straight
lines on the sides and two curved lines in the middle that
touch each other? You could turn the two picces around o that

their curved sides are touching ; Cthen the two pice will
completely cover the shaded part of the shape. On your answer
sheet, mark the oval for Yes for shape 3.

Now look at shape 4. Can the two picces be moved around

so that they will completely cover the shaded part of shape 4
without putting one piece on top on the other one ¥ The
answer is No. The only way that shape 4 could be lormed i by
placing part of one piece over another as shown by the doltd

lines below:

This is against the rules, so on your answer shect mark the
oval for No for shape 4.

Now look at shape 5. Can the two pie b moved arouned
in any way so that they cover the shaded part and form 1 he
shape outlined by the black line? The answer is Yes, oni: pice
can be turned around and part of the straight side can be
pushed against part of the straight side on Lhe oLher picec .
shown by the dotted outline below:
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Ey doing that you will cover all the shaded part and form

Lhe: shape shown by the solid black line. Mark the oval for Yes
for shape

The authors claim that the Nonverbal Battery can be
exlremely useful in that it can he translated into any
language, eliminating cultural biases; scores are not

influenced by reading ability or language facility; and it

allows students who process information in a holistic fashion
Lo show how well they can reason.

The Reading Comprehension test of the CTBS is the
instirument used within this study to assess the outcome
variable Literacy. It includes a short reading selection
followed by a comprehension question from which the individual

chooses the most appropriate answer. For example:

CTBS
Reading Comprehension

Directions: This test consists of several reading selections.
After each selection there are some exercises.

Read each selection quickly and answer the exercises.
Four answers are given for each exercise, but only one of
these answers is right. You are to choose the one answer that
you think is better than the others. Then, on the answer
find the row of answer spaces numbering the same as the
e. Fill in the answer space for the best answer.

The sample exercise below shows you how to mark your
s on the answer sheet.
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Every Sunday after dinner Dad gets a ball game on TV. The
next thing we know he is snoring.

S1. What does Dad do on Sunday afternocon ?
1) Works in the yard
2) Goes to church
3) Takes a nap
4) Plays ball

The Mathematics Skills test of the CPRS i composed of
the Mathematics Concepts, the Mathematics Problem Solving, and
the Mathematics Computation subtests. For Uhe curient s udy
the two subtests chosen for the Numeracy composile include the

Mathematics Concepts and the Mathemat i Problem Solving

subtests. The Mathematics Concepts sublest  poquites (e

individual to exhibit their understanding o Lhe numbee
system and the terms and operations used in mal hemat ici. For
example:

cTBS

Mathematics Concepts

Directions: This is a test of how well you understand +he
number system and the terms and operation used in malhrmat i,

Four answers are given for each exer but only one of
these answers is right. You are to choose the one angwer | hat
you think is better than the others. Then, on Lhe
sheet, find the row of answer spaces numbered Lhe some .
exercise. Fill in the answer space for tLhe b anoviee .

1. What whole number is greater then 7 and less Lhan o %

1) 2 2) 6 3) 8 4) 10
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The Mathematics Problem Solving Subtest of the CTBS

requires the individual to exhibit skills in solving mathemat-

problems. For cxample:

Mathematics Problem Solving

Dircctions: This is a test of your skill in solving mathemat-
ics problems. The exercises in the test are like the samples
shown at the right. After each exercise are three possible
answers and a "Not given" - meaning that the correct answer is
not: given.

Work cach exercisec and compare your answer with the three
possible answers. I[f the correct answer is given, fill in the
answer space on the answer sheet that has the same number as
Lhe right answer. If the correct answer is not given, fill in
the fourth answer space.

‘The sample exercises show you what to do.

S1. Peg has 1 sister and 2 brothers. How many brothers and
sisters does she have ?

1) 2 2) 3 3) 4 4) (Not given)

S2. Ben had 5 butterflies in a jar. He opened the jar and 4
flew away. How many did he have left ?

1) 5 2) 4 2 4) (Not given)

Th . chapter has examined the methodology and instrumen-
tation used for the current study. Specific features analyzed
included the Parent Instrument, the Canadian Cognitive
Abilities Test (CCAT), the Canadian Tests of Basic Skills
(c1rBs), the sample of individuals used for the study, data
collection and analysis techniques. It then moved into a

thorough examination of the instruments used for the study. It
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compared and contrasted general characteristics and specific
subtests of the CCAT and the CTBS. The comparisons have shown
that while many of the specific questions posed in each
measure are much alike in structure and function, these two
tests perfora different functions. The CCAT deals with logical
processes and high level abstractions designed to measure
potential for learning. The CCAT is less directly related to
school-based curriculum knowledge than the CTBS. The CTBS aro
concerned with the application of school-based knowledge to
specific skill areas. Thus, measuring what is learned in

school.



CHAPTER 1V

Measuremznt Models and Model Estimation

Introduction

The purpose of this chapter is twofold. First it examines
Lhe measurement models and analyzes the data generated. Then
il altempts an estimation of the model relationships. Several
latent constructs, or linear composites, in the model were
assembled  hypothesizing one latent variable composed of
several observed indicators. These constructs include: the
sociocconomic composite, .he academic aptitude composite, and
the basic skills composite.

ilach measurement model was subjected to a principal
component analysis in order to construct weighted composites
for the five variables--socioeconomic status, academic
aptitude, basic skills, and literacy. Standardized item alpha
reliability scores were generated and construct validity was
measured.

A measurement model was used for the latent constructs
(unobserved variables) in the study. Each latent variable
reflects its observed indicators, which are measurable from
the responses assigned to them. For example the latent
variable SES, is a reflection of the scores on the four

questionnaire items comprising socioeconomic status. Measures
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of the components of SES must accurately represent Uhis latoent

variable. This is illustrated in Figure 4.1.

()

Figure 4.1 A Sanple Measurement Model

L is the latent construct

. - I, are the observed items (indicators lor Lhe
variable)

a, - a, are the factor loadings

e; - e; are the residuals

atent

The factor loading tells how well cach item correlats
with the construct. The residual on each item in caleulated by

using the formula e = (1 + h)"" where h reprosents Lhe

communality.
A standardized score was computed for cach of Lhe latent

variables using the general equation:



1/8D, + ... 4 a,l%, -%,)/SD,

where 1, is the latent variable score

a, - a, are factor score coefficients computed by
dividing the factor loading by the overall
cigenvalue.

(X,-%,)/SD is a general equation used to standardize
Lhe variable by transforming the raw item score
into a standard score with a mean of zero and a
standard deviation of one.

‘h dimension of the achievement data was subjected to
a principal component analysis before computing a score for
that variable. Operating under the assumption that the
variance in the items composing that construct would be
responsible for the variance in that construct, items were
retained only if they had appropriate content and factor
loadings greater than .50. The items retained would be ones
which appeared to be factorially homogeneous and thus could be
considered to be a single meaningful construct. The indicators
ol the latent variables retained were used to compute the

slandardized score for that variable.

Socioeconomic Status
Sociceconomic status is a two-dimensional concept which

measured using employment status as a proxy for economic

status, and years of educational training as a proxy for

social status. The correlation matrix for the four .tems of



the parent questionnaire which composed the SES composite
displayed in Table 4.1 along with the means and standard

deviations. The instrument was constiucted hypothes

construct for the four items analyzed. However,

socioeconomic status is a multifaceted composite only the

first three items had a significant factor loading, that
their factor loadings were greater Lhan .H0. Consequent ly,
they became the final version of the constiuct. HIO7, number

of children in the family, was dropped Crom he composzita,

Table 4.1

for SES Composite

Focec H105 H106 H107 X SD
Focc  1.000 /‘l‘:./IH ‘ 1420 B
H105 .621 1.000 1.211 1.6
H106 13542 .4547  1.000 3821 1,474
H107  -.0081  -.1123  -.1959 1.000 2521 RIS

Determinant of correlation matrix = .4589

Kaiser-Meter-Olkin measure of sampling adequacy 6264
The mnemonics for this table have the ol lowing meaning:s: Foce
= Father's Occupation, H105 Father’ s Rdoeation, 1o

Mother’s Education, H107 = Total number of children in the
family.
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‘The: remaining items were again subjected to a principal
componenl. analysis. The standardized alpha reliability was
caleulated Lo be .745. With all item loadings greater than .50
these items became the final version of the construct. The
nociorconomic level was then calculated for each student using

the general formula:

SES = FSC, (VAR,-M,) /SD4 ... FSCn(VAR,-M,)/SD,
where FSC, - FSC, is the factor score cczfficient
VAR, - VAR, is the variable used

M, - M, is the variable mean

SD, - SP, is the standard deviation

IFactor score coefficients are shown in Table 4.2. The

factor score coefficient was computed using the formula F..

P

where F1 = factor loading and E = eigenvalue. (e.g.,
the [actor score coefficient for item FOCC is .8277 - 1.962).
Using these figures the SES level was calculated as follows:
.422((Focc - 45.483)/14.205)

4 .445((H105 - 4.211)/1.169)
v .336((H106 - 3.821)/1.474)



s

Table 4.2

Principal Cc Analysis for the SES Composite

Factor Factor Score Residuals

Loadings Coefficients
Focc .8277 .422 Sho1
H105 .8732 445 188
H106 L7174 .366 L6097
Standardized Alpha Reliability = .745
Eigenvalue = 1.962

The measurement model for Lhe latent v iab e

socioeconomic status (SES) is depicted in Figure 4.2, 11 she
the domain and the extent to which it reflocts the observed

variables, Focc, Fed, Med.

561 — 7
488 —[  FED SB  (si
697 —[  MED 7

Figure 4.2 Measurement Model: Sociocconomic Status Comprsite
(SES)
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The Aptitude Composite
The correlation matrix for the 10 items which composed
the aptitude composite is presented in Table 4.3 along with
the means and standard deviations. As before, each item was
subjected to a principal component analysis and only items
with a factor loading greater than .50 were retained (see
Table 4.4). The instrument was constructed hypothesizing one
construct for the ten items analyzed. All items were retained.
The level of aptitude was then calculated as follows
Apt = .121((Voc3 - 12.562)/4.851)
+ .134((Sent3 - 17.709)/3.676)
+ .133((VClass3 - 14.798)/4.791)
+ .139((Vana3 - 16.596)/5.266)
+ .123((QRel3 - 15.670)/4.505)
+ .123((Noser3 - 15.367)/3.142)
+ .129((Equat3 - 12.378)/2.936)
+ .125((FigCl3 - 20.404)/3.562)

+ .137((FigAn3 - 16.657)/5.144)
+ .118((FigSynd - 25.232)/3.748)




Table 4.3

Correlation Matrix for the Aptitude Composite

Voc  Sent  VClass Vana QREL Noser Equat FigCl Figdn Figsyn X sD
Voc 1.000 12.56 4851
Sent .5868  1.000 17.71 3.676
VClass 7194 6560 1.000 1480 4791
Vana 6408 7057 7111 1.000 16.60 5.266
QREL 5406 5409 5993 5682 1.000 1567 4506
Noser 3958 5981 5079 5330 5153 1.000 15.37 3.142
Equat 4881 5807 5625 5837 5759 5851 1.000 1238 2936
FigC1 3950 5700 5138 5687 5199 5442 5505 1.000 20.40 3562
Figdn 4820 5513 5627 6606 5806 6443 6363 6734 1.000 1665 5145
Figsyn 4458 4008 4606 5196 4842 4677 5274 5508 6317 1.000 25.23 3.749

Determinant of Correlation Matrix = .0017

Kaiser-Meyer-Akin Measure of Sampling Adequacy = .9302



Table 4.4
Principal C t Analysis for Aptitude Composite
Factor Factor Score Residuals
loading coefficients
Voc3 .840 .121 . 543
Sent3 .828 .134 - 560
VClass3 .811 « 133 . 585
Vana3 .807 =139 -591
Qrel3 L7864 <125 - 620
Noser3 +756 .129 . 654
Equat3 +755 £130 - 656
FigCl3 .744 .125 . 675
FigAn3 .741 «137 .672
FigSyn3 L7714 .118 . 700
Standardized item alpha = .894

Figenvalue = 6,05

The mnemonics for this table have the following meanings: Voc3
= Vocabulary Grade 3, Sent3 = Sentence Completion Grade 3,
VClass3 = Verbal Classification Grade 3, Vana3 = Verbal
Analogies Grade 3, Qrel3 = Quantitative Relationships Grade 3,
Nosers3 = Number Series Grade 3, Equat3 = Equation Building
Grade 3, FigCl3 = Figure Classification Grade 3, FigAn3 =
Figure Analysis Grade 3, and FigSyn3 = Figure Synthesis Grade
3.

Standavdized Apt. was calculated as follows:

SApt = (((Apt - .012)/1.020)15) +100)
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The measurement model for the latent variable Aptitude
(Apt) is depicted in Figure 4.3. It shows the domain and the

extent to which it reflects the observed variables.

S —— [ Vocs .
560 - [ Sen3

S8 —— [ vo | 5
S —— Vln‘_\__l X
620 — QRd

654 — [ NoSer A

050 === ~ »’/
075 — Cl

s AT

700

FigSyn ]
Figure 4.3 Measurement Model: Aptitude Composite (Apt)

The Basic 8kills Composite
The correlation matrix for the five items which composed
the basic skills composite is presented in Table 4.4 along

with the means and standard deviations. The level of basic



skills was then calculated as follows:

BSkill = .241((Spell4-4.080)/1.178)
+ .242 ((Vocd-3.896) /. 979)
+ .241( (Use4-3.722) /1.074)
+ .239((Capsa-3.794) /1.092)
+ .221((Punc4-3.862) /1.136)
Table 4.5

Correlation Matrix for the Basic Skills Composite

Spella Vocd Used Caps4 Puncd X sD
Spell4 1.00 4.08 1.18
Voc4 667 1.00 3.90  .979
Uset .683 .729  1.00 3.72 1.07
Caps4 670 .640 .638 1.00 3.79  1.09
Punc4 .584 .574 .563 .638  1.00 3.86 1.14
Determinant of correlation matrix = .054

Kaiser-Meyer-Olkin measure of sampling adequacy = .879

The mnemonics for this table have the following meaning

Spelld = Spelling Grade 4, Vocd = Vocabulary Grade 4, Used =

Language Usage Grade 4, Caps4 = Capitalization Grade 4, Puncd
Punctuation Grade 4.
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Table 4.6

B 1 Analysis for Basic Skills Composite
Factor Factor Score Residuals
loading coefficients

Spell4 .859 .241 <527

Voc4 .861 .242 .h30

Use4 .859 .241 27

Caps4d .850 .239

Puncéd .789 222 L5009

Standardized item alpha = .899
Eigenvalue = 3.561
Standardized Basic Skill was calculated as [ol lows:

sBskill = (((BSkill - .008)/1.028)15 + 100)

The measurement model for the latent variable HRasic
Skills is depicted in Figure 4.4. It shows Lhe domain and 1

extent to which it reflects the observed variables




527 —— [ SPELL4
850
530 — [ VOC 4

w

52— -
[awsa ] %

521 ——| CAPS4 789

509 ———| PUNC4

Figure 4.4 Mecasurement Model: Basic Skills Composite

Reliability

One concept of reliability is internal consistency.
Cronbach's Coefficient Alpha is a general form of the Kuder-
Richardson method of determining reliability (or internal
consistency) of standardized tests (Borg & Gall, 1983, p.
285) . This method is used to measure the internal consistency
ol tests which have multiple choice answers, such as the four-
point scales used in the questionnaire for this study. The
truc reliabilities of the scales approximate or exceed the
alpha reliability which is a lower bound estimate of the true
veliability. From Table 4.7 we find that in all cases the

reliability is acceptable.
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Table 4.7

Reliability Coefficients and Validit: x for the Constructs
N Alpha Construct

Variable items Reliability validity

SES 3 .745 B63

APT 10 .894 L6

BSKILL ] .899 048

validity

Construct validity is the degrec to which Uhe quest ion
naire measures the construct postulated. Empirically this can
be considered to be the extent to which Lhe construct is o
unitary trait, or can be accounted for adequately by ome
underlying factor. Heise and Bohrnstedt (1970) developed a

means of estimating the validity and invalidity ol a const ruct

by dividing the reliability variance into validily .and
invalidity using the equation: "reliability" validity
(squared) + invalidity. According to Williams and Il len

(1981) when the variance in the construct is duc Le a gingle
underlying factor the invalidity becomes zero, although Lhe

validity can be "less than the square root of Lhe reliability
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when Lhe composite’s variance is due to several underlying
factors instead of a single factor" (. 23). In this study
cach construct was developed assuming a single concept. The
construct validity was computed as the square root of
reliability. The validity of each construct was thus computed
and listed in Table 4.7.

The measurement models have all been estimated and shown
to be reliable and valid. Our attention will now turn to the
estimation of the model relationships. It will begin by
examining the descriptive statistics on all the model
variables via a correlation matrix followed by a regression

analysis and a reliability check.

Descri e Stat. cs

The descriptive statistics for each of the variables used
in the study are presented first. Although these statistics do
not answevr any of the questions in the study, they do provide
some insight into the nature of the variables. The mean,
standard deviati»n, number of cases, skewness and kurtosis for

ecach variable are reported in Table 4.8.
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Table 4.8

Descriptive Statistics for the Variables Used in the Model

Variables Mean SsD Cases  Skewness Kurtosis
SES .003 1.118 232 -190 03
SAPT .011 1.020 291 1.730
SBSKILL .oo08 1.028 288 .133 Ry
READ4 4.257 1.095 282
SMATH .000 1.054 279 <115 R
The mnemonics for this table and in subsequent Lables have Lhe
following meanings: SES = Socioeconomic Status, HAIM'
Standardized Academic Aptitude, SBSKILL = Standardized Rasie
Skills, READ4 = Canadian Tests of Basic Skills (Readineg, Grade
Equivalent Score), and SMATH = Standardized Mathemal i

With the exception of grade four reading cach variable in
this model was given a standard score with a mean of zero and

a standard deviation of one. This is to allow Lor compar

sons
between variables using a standard unit of mecasure. Grade 4
reading was not standardized because it is nolL a composile
score, rather its value is determined by ihe average reading
score of the participants. A mean of 4.257 indicales Lhat the
average reading level for each student at the ond of grade
four was just under the third month of grade Lour with L0% of

the remaining scores falling within one month of the m
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Descriptive statistical results indicate that the SES
variable is normally distributed with a mesokurtic appearance.
That is, it is neither too peaked or too flat. The SAPT
variable is somewhat negatively skewed and ieptokurtic or
peaked in one direction. An interpretation of this may be that
most of the children participating in the study displayed high
levels of academic aptitude. It would appear that all
variables are normally distributed; hence have the properties
ol interval scales. Because of this, it is possible to
correlate the variables and conduct a regression analysis.
Before estimating the full model described in this study,
the relationships between each variable were examined via a
correlation matrix which is a bivariate statistic also known
as the zero-order relationships (see Table 4.9). This
statistic enables the researcher to describe in mathematical

terms the strength of relationships between two variables.
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Table 4.9

Correlation Matrix for Model Variables

READ4 SMATH SES SAPT SBSKILL
READ4 1.000
SMATH .6932 1.000
( 274)
p=.000
SES .3421 2816 1.000
( 221) (223)
.000 p=.000
SAPT .7019 .7048 .3325 1.000
(275) (275) ( 226)
=, 000 P=.000 P=.000
SBSKILL  .7499 7432 .3100 L1961 1000
272) (271) ( 224) ( 284)
. 000 p=-000  p=.000 p .000

(coefficient/cases/signif icance)

An examination of the correlation malrix presented above

shows that all of the correlations are s

gnificant. at p.. 001,
The strongest relationship in the matriz appeirs Lo b boetween

skibla. Phin lends

academic aptitude (r = .7961) and basic

support to the theory that the relationship bedwecn the

psychometric model of education and the basic akills meede] i
very powerful. The next strongest relationship s between
basic skills and reading (r = .7499). This indicates that o
child’s ability to read is very dependent. on basic il
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acguired as a result of schooling although it must be
cautioned that many children develop a great deal of their

reading skills al home. A similar, although less powerful

relationship, exists between basic skills and mathematics

(r = .7432). Because basic skills and mathematics has a higher

correlation than aptitude and mathematics (r = .7048), it
would appear that basic skills is a better predictor of
success in mathematics than is aptitude. While the relation-
ship between aptitude and reading (r = .7019) is quite
powerful, like mathematics, the ability to read appears to be
more dependent upon the basic skills a child acquires. The
correlation between mathematics and reading (r = .6932), the
two outcome variables, is quite powerful as well. Weaker
relationships, although very powerful, include those between
socioeconomic status and reading (r = .3421); socioecoromic
status and basic skills (r = .3400); socioceconomic status and
aptitude (r = .3325); and socioeconomic status and mathematics

(r = .2816). It can be concluded that while the socioeconomic

status of a child has a significant bearing upon academ

success, it is a less powerful predictor of literacy and
numeracy than is either basic skills or academic aptitude.
Also, math achievement is less home dependent as measured by
scoioeconomic status than reading.

These vresults indicate substantial support for the

hypotheses posited earlier; however, a regression analysis
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must be conducted before the model can be validated or
refuted. A regression analysis will allow for a comparison
between variables while taking into account the influence of

other predictor variables. This is necessary boecausc the

confounding effects of other variables may lead to am

nter

pretation of correlational findings. In a regres

fon analysi

the value of one variable is fixed while manipulation ol the
other variables takes place.

The recursive model will be examined CLirst followed by
the nonrecursive model. The model equation for (he ditect

effects of the recursive model may be specilicd an follo

a, + byX, + o
(2) Xy = a, + buX, 4 b.X. 1 e

(3) X, =a, + byX, v b.X. 1t byX, 1 e

(4) X, = a, + byX, + b X, 1 b,X, 1 o

Hy Related to Academic iptitude
1. There will be a significant relationship brtwern
socioeconomic status (SES) and academic aplitude (SAPT) .

(Accept)



Table 4.10

Regression Analysis Results for SES on SAPT

Independent SAPT
Variables
B SE B Beta t p.

SES 4.270 .8226 .2840 5.191 .0000
Multiple R = .284

R-square = .081
Residual = .959
p. - significance level

The results of the regression analysis indicate that
there is a moderately strong relationship between
scciocconomic status and academic aptitude. Social status is
a function of the ability of a child's parents and some of the
parvent's abilities seem to be transmitted to the next
generation, though the parameter estimate (.284) is less
powerful than many suggest explaining only 8% of the total

variance.

I Related to Basic Skills

- W There will be a significant relationship between
Basic Skills (SBSkill) and Academic Aptitude (SAPT). (Accept)

2. There will be a significant relationship between



Basic Skills ($BSkill) and Socioceconomic Status

(Accept)

Table 4.11

Regression Analysis Results for SAPT and SES on SBSkill

Independent SBSKILL

Variable B SE B Beta t p-
SAPT .7595 .0370 L7630 2011 L0000
SES b I% K 5497 .0760 2.008 L0a0n
(Constant) 24.06 3.691 6.517 L0000
Multiple R = .788

R-square = .621
Residual =.616

There appears to be a very strong relationship between an
individual’s academic aptitude and the acquired basie skills.

While the direct effect of socioeconomic status iz moc

is statistically significant. The effectL ol sociocconomic

status is mediated by academic aptitude. The indirect of Lot

is .284 X .763 = .217. The total effect is Lherclore 076 4
.284 = .360. This is a very powerful relationship and pregents
justification for the causal flow which is based on Lhe fact

that SAPT was measured before SBSKILL by soume siz months.



related to i Achi :

Model

: O There will be a significant relationship between
Basic Skills (SBSkill) and Mathematics Achievement (SMath) .
(Accept)

25 There will be a significant relationship bzatween
Socioeconomic Status (SES) and Mathematics Achievement
(sMath) . (Reject)

3 There will be a significant relationship between
Academic Aptitude (SAPT) and Mathematics Achievement (SMath) .

(Aceept)

Table 4.12

Regression Analysis Eesults for SBSkill, SES, and SAPT on
SMath. Recursive

Independent SMath
Variable B SE B Beta t p-

sBSkill 4081 .0638 L4149 6.397 .0000
SES .4788 .6178 .0325 775 .4389
SAPT .3247 L0634 .3316 5.126 .0000
(Constant)  26.71 4.397 6.076 0000

Multiple R = .716
R-square = .513
Residual = .698




There is a strong relationship between the basic

an individual has acquired and mathematics achicvement . The
same can be said for a student’s academic and mathemat ics
achievement. Socioeconomic status has a negligible direct
effect of .033. In terms of academic achicvemenl in mal hemat
ics it would appear that the basic skills an individual

acquires is marginally more important than Lhe aptitude one

has and becomes a more important predictor of acadomic s
than does aptitude.

related to Achievement Recursive Model

A There will be a significant relationship between
Basic Skills (SBSkill) and Reading Achievement (READA) .
(Accept)

2. There will be a significant relationship between
Socioeconomic Status (SES) and Reading Achicvement (READA) .
(Reject)

s There will be a significant relationship between
Academic Aptitude (SAPT) and Reading Achicvement (READA) .

(Accept)



Table 4.13

Regression Analysis Results for SBSkill, SES, and SAPT on
READ4 (Reading): Recursive Model.

Independent READ4
Variable B SEB  Beta
sBSkill .0350 .0048 .4625 7.261 0000
SES 0859 0466 .0760 1.842 .0664
SAPT .0209 .0048 L2774 4.367 .0000
(Constant)  -1.326 .3318 -3.998 .0001
Multiple R = .728

R-square = .530
Residual = .686

As with the mathematics construct, the greatest influence
upon an individual's ability to read appears to be that of
basic skills acquired as a result of schooling. The
socioeconomic status of a student appears to have little
cffect upon reading success. However, we have examined only
the direct effects and not accounted for the possible indirect
effects of each variable. To get a total picture of the direct
and indirect effects of all variables upon the outcome

variables, a more thorough analysis will be in order.
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Hypotheses related to Mathematics Achievement: Nonrecursive
Model

1. There will be a significant relationship between
Reading Achievement (READ4) and Mathematics Achievement
(SMath) . (Accept)

2. There will be a significant relationship between
Socioeconomic Status (SES) and Mathematics Achievement
(SMath) . (Reject)

3. There will be significant relationship between
Academic Aptitude (SAPT) and Mathematics Achievement (SMath).
(Accept)

4. There will be a significant relationship between
Basic Skills (SBSkill) and Mathematics Achievement (SMath).

(Accept)



Table 4.14

Regression Analysis Results for READ4, SES, SAPT and SBSkill
on SMatl Nonrecursgive Model.

Independent SMath
variable B SE B Beta t p.
READ4 4.267 .7196 .3279 5.930 .0000
SES L1124 .5891 .0076 .191 .8489
SAPT .2357 .0620 .2410 3.805 .0002
SBSkill .2590 .0655 .2633 2353 L0001
(Constant)  32.37 4.277 7.569 0000
Multiple R = .751

R-square = .564
Residual = .660

The direct effect of a student’s ability to read on the
mathematics construct, within a nonrecursive model, is
significant as are the basic skills and one’s academic
ability. Like the recursive model however, the effect of

socioeconomic status on math achievement is negligible.

i related to Reading Achi sive Model

1.  There will be a significant relationship between
Mathematics Achievement (SMath) and Reading Achievement
(READ1) . (Accept)

2. There will be a significant relationship between
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socioceconomic status (SES) and Reading Achicvement (READ) .

(Reject)

3. There will be a significant relationship betwoeon
Academic Aptitude (SAPT) and Reading Achicvement (READA) .
(Accept)

4. There will be a significant relalionship botween

Basic Skills (SBSkill) and Reading Achicvement —(READA) .

(Accept)

Table 4.15

Regression Analysis Results for SMATH, SES, SAPT and S
on READ4 (Reading). Neorecursive Model

Independent READ4

Variable B SE B Beta (S B
SMath 0243 0041 L3162 5.930 L0000
SES .0742 L0442 L0656 1.678 L0944
SAPT .0130 .0047 L1726 2.748 L0064
SBSkill .0250 .0049 .3313 5,150 L0000
(Constant) -1.976 .3331 5,010 LTI
Multiple R = .761 )

R-square = .579

Residual = .649
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‘he most powerful predictor of an individual’s ability to
real, in a nonrecursive model, appears to be the basic skills
acquired. The effect of a student’s ability to do mathematics
is also statistically significant followed by academic
aplitude. The effect of a student’s socioeconomic status is
negligible. In all instances the direct effects of the
indicator variables upon the outcome varinbles were stronger
within the recursive models than within the nonrecursive

model

In summary, by examining the direct effects it would
appear that for both reading and math the most powerful
variable is the basic skills a student acquires. While the
dirvect effect of a student’s academic aptitude is alsc quite
powerful it is not as strong as the direct effects of basic
skills. In the nonrecursive model we see that there is a
reciprocal effect between reading and math and success in one
depends upon success in the other. As mentioned earlier, to
cstablish a true picture of the effects of the indicator
variables on the outcome variables the indirect effects must
first be measured.

The direct and indirect effects in path modeis may be
cxamined. For example, an indirect effect between a dependent
vaviable and an independent variable through an intervening
variable may be discovered. Path coefficients are standard-

ized partial regression coefficients; which means that the
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coefficient is the relative (or net) effect of a relationship
after the effects of the predictors in the equation have been
taken into account or partialled out. In the following
example, if variable A is viewa2d as the single cause ot B,
then the path coefficient (P.,) is equal to the product-moment

coefficient (P,).

However, in the example given, variable A is not thr
single cause of B, and the path coefficient represents the
strength of the relationship between two variables wilh the
effects of the other variable removed (or partialled out). The
"direct" effect of B on A is the pa-h coefficient (P ). The
path coefficient is usually less than the product-moment lor
the same variables. It must be noted here that the path
coefficient is a lower limit estimate. When there arc zero
correlatinns between independent variables, the path coeffi-
cients and the zero-order relationships (correlations) are the

same.



123

The "indirect" effect is the effect which variable A has

on variable B through the intervening variable C. The indirect
of feet is measured as a product of the path coefficients P,
and P,.. The "total" effect between A and B is the sum of the
direct effect and the indirect effect between these two

variables.



Table 4.16

Correlations, Dxx‘ect Effects (beta), Indirect Effects, Total
Effects and t-v. for the Effects of the Independent
Variables on the chievement (e}

Indep Corr Direct t-value Indirect Total t-value*

Var (r) Effect Effect Effect
Mathematics

8ES  .2816  .033 .775 .216 .249 4.30

BAPT .7048 .332 5.126 .317 649 14.50

8BSkill .7432 .415 6.397 - 415 7.72
Multiple R = .716
R-square = .513

Residual = .698

Reading Comprehension

SES  .3421  .076 1.84 .214 .290 4.597

SaPT .7019  .277 4.37 «353 .630  13.79
8BSkill .7490 +462 7.26 - 462 8.81
Multiple R = .728

R-square = .530
Residual = .728

A t-value of 2.0 is significant at the p < .001 level. The t-
value is for the total effects only. The assumption underlying
the computation of the t-value for total effects is that in
moderately large samples the ratio of the estimator to its
standard error follows the t-distribution: hence, the
significance 1 vel of the total effect parameter can be
estimated using the classical method. For theoretical support
see Bollen and Stine (1990); for an applications of its use
see Bulcock, Whitt and Beebe (1991).
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Whercas in the direct effect model basic skills were most
powerful in predicting reading and math success, when you take
the: indircct effects into account academic aptitude becomes
very powerful. Tt affects reading and math over and above
skills learned. Because basic skills are so responsive to a
¢hild’s aptitude then aptitude influences reading and math

because it influences basic skills which in turn affects

outcome. Therefore, academic aptitude and basic skills
variables both need to be considered in predicting or
oxplaining reading and math achievement. The same conclusions

apply to the nonrecursive model.
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Table 4.17
Correlations, Direct Effects (beta), Indirect Effects, Total

Effects and t-values for the Effects of the Independent
Variables on the Achievement ve Model

Indep Corr Direct t-value Indirect Total t-value!

var (r) Effect Effect Effect
Mathematics )
REZD4 .6932 .328 5.93 - - -
SES .2816  .008 .191 .193 .201 8.04
SAPT  .7048  .241 3.81 .341 582 12.17
sBSkill .7432  .263 3.95 .109 372 7.94
Multiple R = .751 N
R-square = .564
Residual = .660

Reading Comprehension

Math .6932 .316 5.93 - - -
BES  .3421 .066 1.68 <173 .179 2.76
BAPT .7019  .173 2.75 .392 .565  11.64
8Bgkill .7490 .331 5.15 .083 414 7.69
Multiple R = .761
R-square = .579

Residual = .649

A t-value of 2.0 is significant at the p < .001 level. The t-
value is for the total effects only. The assumption underlying
the computation of the t-value for total effects is that in
moderately large samples the ratio of the estimator fto its
standard error follows the t-distribution; hence, the
significance 1levei of the total effect parameter can he
estimated using the classical method. For theoretical support
see Bollen and Stine (1990); for an applications of its use
see Bulcock, Whitt and Beebe (1991).
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Within the nonrecursive model the direct effects of the
three variables, in descending order, upon mathematics is the
same as for the recursive model namely; basic skills,
apLitude, and socioceconomic status. The total effects of the
same three variables, in descending order, upon mathematics is
academic aptitude, basic skills and socioeconomic status. The
same pat' 'rn of direct effects emerges for reading however,
the total effect pattern in descending order is academic

aptitude, basic skills and socioeconomic status.

Summary of the Findings

The findings of this chapter which relate to each
independent variable (Socioeconomic Status, Academic Aptitude,
Basic Skills and Reading and Mathematics Achievement) are
grouped together and summarized in this section. Refer to
ligures 4.5 and 4.6 for a visual interpretation of these
relationships.

The first significant finding is that Math and Reading
achievement are good predictors of each other. Success in one
subject will often determine success in the other. Likewise,
failure in one subject will predict failure in the other. An
exception to this finding however, is in the case of the
student who suffers from a specific learning disability.

A second finding of this study is that socioeconomic

status is not a good predictor of math achievement. The direct
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effects are negligible; however, the total effects via
Academic Aptitude and Basic Skills are significant.

A third finding is that academic aptitude and basic
skills acquired as a result of schooling are both good
predictors of Math achievement. The child who possesses
sufficient academic aptitude and basic skills will likely
succeed in Math, regardless of the family’s socioeconomic
status.

As in the case with Math achievement, socioeconomic
status is not a good predictor of reading achievement. The
total effects via Academic Aptitude and Basic Skills arc
significant; however, the direct effects are negligible.

A final conclusion is that the skills an individual
acquires as a result of schooling, rather than an academic
aptitude, accounts for the lion’s share of reading achieve-
ment. The direct effects of Basic Skills are more powerful
than the direct effects of Academic Aptitude, but the total
effects of aptitude in both models are more powerful than the
effects of Basic Skills on both outcomes.

This chapter has examined the measurement models and
analyzed the generated data. It then attempted an estimation
of the model relationships. Several linear composites were
assembled hypothesizing one latent variable composed of
several observed indicators. These constructs included: the

socioeconomic composite; the academic aptitude composite; the



basic skills composite and the Math composite.

Fach model was then subjected to a principal component
analysis, standardized item alpha reliability scores were
generated and construct validity was measured.

The next chapter will provide a discussion and interpre-
tation of the major findings, provide several theoretical and
practical implications, and offer suggestions for further

research within this area.
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CHAPTER V

Summary and Conclusions

Introduction

This chapter will present a synopsis of the study;
discuss the implications of the findings in Lerms ol policy
and practice; and suggest potential rescarch which might build

on the findings.

Summary
By themselves neither basic skills nor academic apt itude

provides for a comprehensive theory of reading and mat hemat ies

performance. One without the other provides omly . putt ial

explanation; however, together they are complomentary, and as

such constitute a very powerf.l explanatory model.

While the individual “fect of sociocconomic stalus on

e mesde ]

reading and mathematics is negligible, in a recur
sociceconomic status does influence aptitude:, and aptitude: is
a strong predictor of math and reading achicvementi. It docs
have a similar, although not as powerful, impact on basic
skills. Although the direct effect is insignificant, when the
indirect effect is taken into account, socionconomic status
becomes a significant factor in both Lhe recursive and

nonrecursive models. Only by examining its indireet ef feet can



we: see its importance.

This thesis has examined the relative impact of achild's
sociocconomic status, academic aptitude, and basic skills upon
literacy and numeracy. By using a structural equation model it

w. ible to examine the relative influence of each of the

pos
indicator variables on each of the outcome variables, both in

recursive and nonrecursive models. On the basis of this data

analysis a number of research questions were addressed. These

are taken up next.

igcussion and Interpretation of Major Findings

The [ollowing discussion will review the results of the

study with respect to the six research questions posed on page
twelve of Chapter I.

The first research question asks: How responsive are the
psychometric and basic skills factors to changes in family
environment? From the analysis it would appear that the
psychometric model is responsive to changes in family
cnvironments; furthermore, the relationship is moderately
strong. In other words, children from privileged backgrounds
have a greater opportunity for learning things at home which
will reflect success with the school curriculum. There is no
attempt. however, to determine exactly what these influences
ave. When controlling for the effect of a child’s academic

aptitude the relationship between their socioeconomic status
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and the basic skills acquired as a vesult ol schooling is

statistically significant, although weak. While the dirvect

effect of socioeconomic status is only moderately siguiticant,

the total effect is substantial. The total cffecct T poweriul,
not because of its direct effect; rather, because of ils total
effect via academic aptitude. Both the academic aplitude and
the basic skills models are very dependent on the child's

socioeconomic status and the more privileged the home, he

more likely the child will meet with academic succosns.

The second research question asked: Does family ruviron
ment affect basic skills achievement over and abovee i

effects of scholastic aptitude? The analysis indicales Uhal

il

family’s socioeconomic status does affecl.  bagic
achievement beyond the effects of academic aplitudo. Both 1 e
direct and indirect effects are significant which means that
the family environmental effects are powerful and an impor tant
predictor of achievement even when controlling for  the
individual's academic aptitude.

The third research question asked: When controlling for
the impact of the psychometric and basic skills measucment
models on reading, does family background have any of feat? In
terms of the direct effect on literacy tLhe sociocconomic
status of the family, when controlling for academic aptitude
and basic skills, is not statistically signilicant; however,

the child's socioeconomic status accounts for  reading
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performance via academic aptitude and basic skills and when
such indirect effects are taken into account the effects of

iocconomic status via these intervening variables is

significant. Even when controlling for academic aptitude and
basic skills, the socioeconomic status model has a powerful
indirect effect. Therefore, socioceconomic status governs
academic aptitude and basic skills which, in turn, affect
reading.

The fourth research question asked: Does family back-
ground have effects on mathematics achievement over and above
the effects of the psychometric and basic skills models? Like
reading, the socioeconomic status of the family appears to
have a powerful indirect effect on mathematics achievement.
Likewise, socioeconomic status governs academic aptitude and
basic skills which, in turn, affects mathematics achievement.

The fifth research question asked: Does the psychometric
model have independent effects on literacy and numeracy over
and above the effects of family background and thc basic
skills? The findings show that the direct effect of the
psychometric model on math, when controlling for socioeconomic
status and basic skills, is powerful. Similar results have
been found for reading. The indirect effect of the
psychometric model is also significant; however, its indirect
effect on reading is greater than its indirect effect on math.

The final research question to be addressed by this study
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asked: Does the basic skills model have independent of foct s on
literacy and numeracy over and above the effects ot the family
background and psychometric models? The research shows that
the direct effect of basic skills on matii, when controlling
for socioeconomic status and academic aptitude, is powertul
and of greater significance than the direclt offects of the
psychometric model. Similar results have been found o
reading. It is not possible for basic skills Lo have an

indirect effect because there is no intervening variahilo.

Conclugions

An important point to be made before concluding this
study is that the theory of literacy and numericy competency
has been formulated as a model or a set of malhemat jcal
equations. Models are representations, not the real thing.

They describe the structure of something; in Lhis coase L

structure of literacy and numeracy in the early grades (4 4).
They are simplifications of the enormous complexibty amoneg 1

stimuli or observables in the field settings where liloracy

and numeracy development actually occurs, The stimuli in the

field settings have been grouped into concepts al o wuch
higher level of generality then the observables Lhemselvis. In
fact, some higher order concepts such as apLilude are
themselves composed of lower order concepts such an verbal

ability, guantitative reasoning and perception.
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Thus, literacy and numeracy has been explained, not in
terms of concrete observable stimuli but, rather, in terms of
higher level concepts. This is usually the level at which
modelling takes place, because it is at this higher level of
abstraction that the researcher can impose logical unity. The
observables such as test items on a test battery constitute a
rich data base; one which is valuable in terms of detail.
Models on the other hand are much poorer in detail, but richer
in terms of logical unity. This is why the criticism that
models are not "realistic" is valid. But such criticism misses
the mark since models, by definition, are not real. They are
metaphors. Rather than mirroring reality in all its mind
bogqling complexity, they stand back from the detail, as it
were, in order to reduce the features of reality to a more
manageable form for purposes of prediction and control. If
prediction is impossible there is no knowledge.

The fit of the prediction equations in this thesis was
semarkably good. It is rare for the fit of educational models
to the data to be as good as the one's reported here. Around
60 percent of the variance was being accounted for in each
outcome. Nevertheless, the magnitude of the residuals suggest
that important variables may have been omitted; that is, the
models may have been misspecified, but probably not seriously
so.

The structure of Literacy and Numeracy consists of



socioceconomic status, academic aptitude and

acquired as a result of schooling. There may

beo ot her

minor intervening variables; however, it is impossible (o tike

every stimuli into account. From thigs

tudy it would appeat

that it is not possible to acquire an accurate protile of an

individual’'s learning style unle all three ol he

socioeconomic status, psychometric, and basivc skil ls models

are considered. One without the other offeis only o part ial

profile. The sociceconomic model appears I

b the weak

which means that the schools can comprnsate Lor individual
differences within this model. Tn comparing thes prychomet 1ic
model with the basic skills model it would appear thal e

former is the more powerful of the two. The bassic sk |l meade]

was more powerful in math but academic aptituce qoverms e
basic skills thereby rendering it more power{ul.

The findings indicate that the psychometaic and bosic
skills models are clearly complementary. AlLhough, the di et

effects of the psychometric model w

@ subs

mtinlly attenn
ated in the presence of the basic skills model, thee indin e
effects of the psychometric model on literacy qnd numeracy via
the basic sills were substantial. The aptitude: of the child

governed reading and math performance

Adirectly; but g

conditioned the basic skills i.e what is learned in seheol,

which in turn had powerful direct effocts on reading

mathematics. It was the power of this indircet. oficel which
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gave aptitude a total effect which was more powerful overall

than that of basic skills.

(-} al Implications

neo:

It would appear that effects of the psychometric and the
basic skills models on literacy and numeracy are significant,
even when controlling for the effects of home background
resources. This finding lends an empirical basis to measure-
ment theories developed by theorists and psychometricians
which has been absent in the past. In placing students on
school programs, or in evaluating student ability and
achievement, teachers must take both variables into account
while allowing for differences in the socioeconomic status of
the students. Teachers must be cognizant of the properties and
significance of both variables. Both aptitude and basic skills
are key components of children's competencies in comprehending
reading and mathematical symbols, and while these may not be
regarded as novel findings, this thesis was the first to
address this question. The research did what it was designed
to do; namely, sensitize the reader to the elements of the
basic structure underlying the development of literacy and
numeracy. In this way the research helped to clarify our

formal understanding of the structure of school achievement.
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Practical Implications
Extensive assessment which incorporates both apt itude and

achievement testing appears to be the most logical method of

creating an accurate profile of individua. Tearning

ylo.
Yet, this is probably impractical since the amount of toesting
that would be incurred would be excessive ... ovon il leachers
had the time and qualifications to administor and mark such
tests. One answer to this dilemma might lic in computerized
adaptive testing. This form of testing has scveral advantages
in that it eliminates tester bias, provides individual
interactive ussessment, and is tailoved to the apocilic nod:s

of the individual thereby eliminating unnecessary quest ion

As well, computerized adaptive testing is more likely to
capture and maintain the attention of the individual than «a
traditional pencil-and-paper test.

In an adaptive test one or more items arc administerod Lo
the individual; scored according to their response; and based

upon their answer either easier or more dilficult quest ion:

are provided. Items to be administernd are

ther oo
difficult or too easy and are chosen from a bank of questions
determined to be most appropriate [or the individual.

A computerized adaptive test which, firsL o

eral

questions about the individual's sociorconomic status, oroups

the child accordingly, and then assesses Lhe individual’s

academic potential and actual achi

cment. ey

. owould
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provide a comprehensive profile of the individual. From this
profile appropriate programs could be developed which address
the specific needs of the individual. Such programs could be
computer generated based upon a list of national norms. Each
child could then be placed on a program which would m:ximize

that individual's academic potential.

Research suggestions

'his research opens the doors to many fields of study.
Because of its unigue quantitative, longitudinal data dealing
with socioeconomic status, academic aptitude, basic skills,
and literacy and numeracy, it invites a great deal of future
research.

one of the most important implications of the current
study is for interdisciplinary research involving the
collaboration between reading specialists, cognitive psychol-
ogists, geneticists, neurologists, etc. It would appear that
a collective, interdisciplinary effort would meld various
theoretical perspectives and empirical evidence often found
lacking in a purely educational approach. Such interdisciplin-
ary approaches should be included in future model building.

Another significant implication of this study is for
researchers to be concerned about 'over-testing'. Testing
should be conducted with a specific goal in mind and instru-

ments should be reliable and valid. For example; assessments
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should be conducted to examine particular learning styles and

to analyze strengths and weaknesses; not as a juslificalion

should

3. Researchor

ion clas

for placement in a special educ

also be careful that each test administerved assesses somet hing

different. That is, the tests measure oxactly what thoey
promise rather than being redundant measures of the same trait
i.e. academic aptitude or achievement. The individual
administering the instrument shou:d be a qualiflicd diaqguos
tician and thoroughly familiar with the Les Oone way ol

eliminating tester bias is to develop compuLorized testing

methods which allow ror direct interaction between Che
individual and the instrument.

Studies such as this one are important in Lhat they lend
an empirical basis to an otherwise purcly theory diiven
approach to education. They also supply o weasine of
accountability to a system which has traditionally becn trendy
and non-scientific. Further studies should deal with lareger
populations and add further variables Lo Lhe curienl model. 1t
is only when education has been examincd Lrom an cwpinical
learning and (he

basis does it become possible to account for

relative contribution of individual ar i confounding factor:s,
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APPENDIX A

THE PARENT QUESTIONNAIRE



DSTITITS POR EVICATIONAL RESENACH AND DEVELOPMENT
MESCRIAL UNIVERSTTY OF NENPOURDLARD
HOME LIFE

For the past two and a half years your grade four child has been helping us to conduct
a study about the development of children's readino and mathematical abumes Now we
are asking you to help us. We are trying to find cu. what parents can do to help their
children in ‘school.

Most Of the items on the next eight pages state either that HME IS A PLACE JMEKE
something happens to your child, or THE WHOLE FAMILY likes to - cectain things Cagechec.
We want you to say whether you Soatly igree, fostly Disagree,
Definitely Disagree with the items.

Pl 4 each frem carefully and tick 11 e which best descrines har
e ity oms. San'e Eoren et fou have-to Sus Weer % FAER Rt descringn: gE
LRt 1L ooni 5¢ aach veam for 16 1o make sense.

Please answer every question.
AlL the anawera you give are confidential,
Thank you for your help.

HOME IS A PLACE WHERE...
Definitely Mostly Mostly  Definitely
ee  Agree  Disagree Disagree
1. children should go to bed at a fixed
time on school nights
2, children should never be hit (or
spanked) as punishment.

3. children should not be paid for
helping with household chores

4. children should not be assigned
reqular chores

5. children shruld be sxpected to let
parents know if the rules are
:m strict

onooiiog

“children should be seen, but not
heard®

7. children must leam to do as they
ace told

8. my childcen can make up their own
ninds about many things

9. the whole fanily s expected to be
present for the evening meal

10. mrymur ntemfmnymlm
equal chance to talk at the table

11, the children are not allowed to
borcow other family mesber's belongings
without permisaion

onpoooo nooaod
oonoooooood
Oooo0o0o0ogooood

Onrnooano

12, the father contributes mich mre than
the mother to housahold finances

1
|



HOME IS A PLACE WHERE... Definitely Yatly Mostly Definitely
Agtee  igree  Disagres Disagree

13. the mother does most of the housework

14. i both the father and mother were in
full-time srplwmgn( both would shace
Ly in caring for the home and family

15. tne the £inal say when
huﬂard and nfe disagree 2ot ehird
rearing

160
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16. the rother ia responsible for attending
parent-teacher meetings

17. the children go to their mother for
help with homework

18. the father sees that homework is
completed

13. the m)thu should get the children off
to

20. the father shnuld pick up the child in
the event of illness or accident at
school, oF emergency school closure

21. the father deals with the teacher or
principal when the children have a
problem at achool

22. the mther encourages the children to
take out of school activities

23. the father usually takes the children
to their out of school activities

24, ﬁn father usually takes the children
the doctor or the dentist

25, the mother settles any problem the
children my have with the nelgioours
or with other childr

26. most weekends the father spends rore
tine with the cmxdnn than the mother

27. the mother spends more time during the
week with the children than the father

28. never a day goes by without the father
spending scve tima with the children
29. the father has always done most of the

reading to the children

30. the father should b' mn involved in
brinﬂn: up the

31. plans have already been
Ere childzen's mu.nq bqw i high
school level

32, the children are expectsd to g0 on to
college or univeraity

33. the children are up-:nd to write
letters and thank you

DDDDDDDDDDDDDDDDDDDD
oO0ooOooOooOOooDoODOoOOOoooooaoIr
OoooO0O0OoDOooooOo0ODOoOoooOOoao

OO0 O0o0oOooooOooDOooOoo0o oo



HME

I5 A PLACE WEERE

. the children bring leisure reading
o school

- the children keep their rooms tidy

. the children are

expected to
thei hande and besgh thelc teeth
It Seing cold by the tine they
ace in grade

. the children have been encouraged to

Play spores

. the children expect a resard for

Sringing home a good repore card

. the children have hotbies (e. 3

lay 3
rusical instrument, knit, sew, etc.)

it i3 insisted that the children
speak corcectly

+ the children are not allowed to
“talk back®

. we do not mind how well the children

do in school

. the children are expectsd to do

scrething useful at all tines

. the children rust look aut for
thenselves

. the children have the right to

voice their ovn opinions

the children keep busy vithout having
£0 be attended to

+ the mother handles the “kids® while

the father attends to other things

. the children bring books from the

plic library
ibe to childcen's mgazines
raul auud, ummqhu. Sesame Street

20 encyeiopadia an/or 4 dictionary
is available for the children's

. there are lots of books for the
dren

. wa have alvays read to our children
vasis

on a reqular

. veukc to talk to the children

t the books we read to them

. wa like to talk to the children

sout the TV prograns ve watch
togethar

Definitely Mostly
oo

oo oooOo0doooon0o oo ooos

0oof

Ooooo0O oooooooooo o oun

SYostly

Definicely

Disagree Disagree

OooOo0oOoO00oooonooo0 0o od Oooo

a
a

1 Yo G (Y o e i i v o R o I R (o )



HOME IS A PLACE WHERE... Definitely Mostly Nostly Definitely
Agree Mree  Disagtee Disagree
55. the children like to play vord ganea -
Rch 48 T 807+ v eacranles 10 uestions L O | 4
and crosaword pizzles

56, the children like to solve puzzles
les jlqm puzzles, brain teasers,
ek 's cube

O

57, the children like to play boud ganes

such as Snakes and Ladders, Soccy,
fonopoly, Trivial Pucsult, "Clue,

6. the children like to play card qunes
such as Go Fish, Snap, 0ld Maid,
Crazy Eighes, etc.

59. the children take part in corpetitions
(e.g. msic festivals, church choirs,
louring contests, etc.)

60, the mudun learn to look atter
vea (to cook, to sew, o set
table, gl dishea, etc.)

61. the children leam to cace for their
things (to make beds, tidy their
rooms, put toys away after use, etc.)

62. the children learn to care for dadl
(dogs, cata, birds, fish, etc,

63. the children learn to £ix things
(bikes, toys, books, etc.)

64, the children like to plant things
(vegetables, flowers, shrubs, trees,
etc.)

oDooo oo o oo
oOooOoo oo o u o
Oooooooo o o
ooooood g

THE WAOLE FAMILY... Rarely Occasionally Frequently Most of
the time

65. watches educational TV progeans |

together (Electric Corpany, -2

Contact, Mr. Rojers, Newton's Appxe, ad g a O
ete,

66. goes to plays, concerts, novies
Endted o a4

67. visits differen: communities, museuns, D O
exhibitions together

68, participates in sports such as skating, D D
swiming, skiing together

69. goes on holidays together
0. visits other countries together

71. goes on hikes, p!:nla. b-zry picking
or natuce walks togethel

72, visits zcom, parks, marine exhibits,
historical buildings together

ODooono
Ooooo
oogoooooono
oooooooao

73, entertains adult visitors togethec



THE WROLE PMMILY ...

74. has family get togethers with

Eclends or relatives

a3

. visits other provinces together

3 vA-Au local phm of intecest such

, the Cabot Tower, the

Untiecaity HatLne Labocatory, etc.
= e

77. attends local events such
cm: fair, the horticultur:

a1 show,
the Pope's visit, a Royal visit, etc.

78. attends live sporting events such

hockey games, softball gares, swim

Teets, etc
79. attends church together
80, reads aloud to one another

Rarely Occasiorally Frequently Host of
the time

ooo o aoau

Oooo o ooo

nooo o o oo
OnoOo 0o ooog

Please indicate (vf what you do when your child behaves in sach of the following ays.

81, Does not come home when told

82. Pights with brothers/sisters/friends

3. Does not come hore on tize

84, Refuses to own up after doing scmething wrong.

85, Teases/torments smller children

86, Talks back to mother/father
7. Is defiant (e.g. refuses to 9o to bed when
asked)

88, Does not do as he/she is told

09, Leaves belongings lying around

90. Tells a lie

91, Breaks something delibarately
Please indicate (/f how often these happen in tia home

1. Never/rarely

2. Somet ines/occasionally
3. Often/frequently
4. Nvays/most. of the tims

92, Bedtime cules are enforced

93, Mealtime rules are enforced

94, The TV is on during mealtimes

1

poen

Do nothing or ignote
Discuss or talk abcut the situation

:muumm

to roon/take avay privileges

my-nmxy pmun/

i i o o o o o [ [ o

1

d
O
O

0000 0 oooooo -
0000 oooooba -
o o o o
e o o o o o [

2 3 4

agg
oo
0ogoad
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95. Tre children eat everything on their plate
6. The children "talk back® to their Tother
97, The children *talk tack® to their father

98. The children lnterupt 4 conversation betveen
adiles

0O oooo-
0 ooao-
0 oooo-
0O oooad-

$9. 1 “sive in' o vhat 2y chald vata even though
it s « the faally cules

100. The chil).» . sleep inon school days Oggaag

HME BACRGRORND QUESTIONS
(Every questicn is confidential)

101. #hat is the present or last min occupstion of the facher or guardian?

102. What does he do in this job?.

103, What is the present or last main occupation Of the mothec?

104, What does she do in this job?.

105/106. Bow much education have the father and mother had?

Elementary School only rﬁ‘ *
Same igh School d
Finished High School O
Same College o University d
Vocatieral Sehool O
Finished College or University O
0O

O

Boys

Other training (not dqm e dtph—y
e.g. corpany spnsored

0 oooooock

Mbvarcad ecucation, porcgeaduate degces
(Mastec's, Ph.D., M.

Ll.B., etc.)
107. Bow many children are there in the tanily?

108, How many childcen are younger than the grade
four cnild?

109, How many children are older than the grade
four child?



How 7eny of these do you have in your home?

(circle the number in each line)

110. teleprone

111. disesher

112. nicroave oven

113, deep Freeze

114. tape recorder

115. video casette recorder (VCR)

116. colour TV

117.. bedrooma

118. bathrooma

119. venicles (e.g. autos, vans,
trucks)

120/121. How many hours does the father and nother work for pay each week? (check one)

1-19
0 -2
0 -3
35~
0-u
45 or more

122/123. In the last six
temporarily laid off?

Yes
o

124/125, At the present time what ls the employment status of the father and mother?

Housewite/Rousehusband

Unemployed (Looking for work)
Unemploysd (mot looking for work)

Self-aployed
Bnployed (part-tiee)
Employed (full-tine)
126. Pacental status
Single parent

© o o oo o o0 oo

[}

1

»

NN NN NNN

2

3

or more

o more

or more

oc more

more

or more

or more

or more

A s 2 s a s s s oa

or more

4 or aore

father  Mother

father  Mother

Father  Mother

oooooy
§ DoOooo

father

g 0O

161

mnths has the father or mther had & job in which they were



127, Corparing your family to others, how privileged are your children? (check one)
Among the most privileged of children
Privileged
About average
Lesa privileged
Not privileged at all

128, The answers to this questionnaire were given by:
the nother
the father

ooOo ooood

both mther and father

HE 20

Have you tried to answer all the questions?

Thank ywu for your help.

Please return the questionnaire in the stamped addressed envelope provided.

SESA/IERD

Menorial University of Newfoundland
St. John's, Newfoundland

AlB 3X8
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