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DISSERTATION ABSTRACT

Purpose. The purpose of this study was twofold: (1)
construct a psychometrically adequate mathematics
achievement test sufficiently sensitive to identify
instructional problems associated with misalignments
between curriculum guidelines, published textbooks and
classroom practice in the elementary schools of Bahrain;
(2) analyze student performance on the test in an attempt
to identify differential performance profiles associated
with gender, variations in classroom organization and/or
misalignments between stated objectives, textbook
coverage and instructional syllabi.

Methodology. State-mandated curriculum guidelines,

adopted textbooks and teacher syllabi were analyzed as a
basis for preliminary identification of skills
misalignments. The guidelines and textbooks were used as
a source for item sampling and test construction. Four
interlocking forms were constructed conforming the
progression of skills in grades one through four. The
sample included 3,316 students in the designated grades
from 24 different schools. Standard psychometric
procedures were used to refine the instrument prior to
its use in addressing the second purpose of the study.
Comparisons among variations in gender and classroom

organization were made using both single and multiple




ANOVA.

Findings. Similar to studies in the United States,
student performance was higher in the first two grades
than in the latter two, suggesting the effects of both
increased skills complexity and cumulative effect of non-
mastery at the lower levels. Females tended to
outperfrom males and, children in the self-contained
classrooms scored higher than those in the
departmentalized classrooms. When instructional
misalignments between objectives and text coverage were
considered, there was a strong suggestion that the self-
contained classroom organizational structure was the most
supportive. Further, it appeared that male at the early
grades found the self-contained classroom more
supportive.

Conclusions. The curriculum alignment embodied in

this study has important implications for the improvement
of instructional effectiveness across all curriculum
areas in Bahrain. An assessment that is systematically
correlated with curriculum guidelines, instructional
objectives and classroom transactions will provide an
instructional information system to: (a) help ensure
continuity of student performance across grade levels and
(b) determine beneficial organizational and psychological

support mechanisms.
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CHAPTER I

INTRODUCTION

The process of elementary mathematics instruction
in Bahrain, as in the United States, is influenced by a
number of factors. Student acquisition of mathematics
knowledge and competence is associated with such matters
as student level of ability and previous opportunities
to learn, instructional practices, resources available,
characteristics of the staff, coordination of
instruction, and assessment and evaluation. With
respect to these factors, there are similarities between
Bahrain and the United States. However, there are
significant differences between these two educational
systems. For one, educational policy in Bahrain is
centralized in the Ministry of Education for the entire
country. There are no local school districts governed
by their own boards. Secondly, in Bahrain the curriculum
for all schools is specified in detail’by the Ministry
of Education and is published in a written document.
Syllabi consistent with the curriculum are prepared and
published by the Ministry of Education. Thirdly,
textbooks that support the syllabi are also published

and distributed by the Ministry of Education. Every




elementary school uses the nationally adopted textbooks.
Clearly, these practices are in sharp contrast to those
in the United States, where local school boards,
principals and even individual teachers have
considerable flexibility and choice about both
curriculum issues and textbooks choices.

Educational assessment and evaluation practices in
Bahrain also differ markedly from practices in the
United States. In Bahrain, evaluation at grades 1 and 2
relies exclusively on on-going teacher observation and
clinical assessment of student progress. These
assessments may or may not include teacher-made tests,
depending solely upon teacher perferences. At levels
above grade 2, there is a mid-year and an end-of-year
test in each subject. These tests are prepared using a
three-step process involving teachers and the Ministry.
First, the teachers in each school prepare and submit to
the Ministry of Education a draft of a mid-year and end-
of-year test in each subject for each grade. The test
may be multiple choice or essay items (There is no
standard format or procedure to follow). Second,
curriculum specialists in the Ministry of Education
revise and edit the teacher-made tests (Again there is
no standard format or procedure to follow). Third, the

edited tests are sent to another Directorate of the




Ministry (Directorate of Evaluation and Examination) for
printing and preparation of the schedule for
administration of the tests by the classroom teachers.
Thus, while the curriculum, syllabi and textbooks are
common across all schools, the assessment instruments
are idiosyncratic to each individual school.

In addition to mid-year and end-of-year tests, a
formal standardized test, prepared by the Ministry of
Education, is administered at the end of each "cycle" of
schooling (grade 3, 6, 9 and 12). Performance on this
national test determines whether the student is promoted
into the next cycle of schooling.

From a psychometric point of view, the "cycle"
tests have the following less-than-adequate features:

(a) They lack a conceptualization framework: this means,
they portray neither student performance problems nor a
relevant domain of content to be learned as the result
of instruction; (b) There are no specification of
instructional objedtives covered; (c) The development of
the items are not constructed to represent specified
instructional intent; and (d) In preparation for the
final construction of the tests there is no technical
review of the items before they are administered.

Historically, testing procedures in Bahrain have

evolved without benefit of empirical validation of their




utility for evaluating schooling effectiveness.
Research and development in the United States (Baker,
1974; Baker & Schutz, 1971; Bookman & Iwanicki, 1983;
Cooley & Leinhardt, 1980; Hanson & Bailey, 1983;
Leinhardt & Seewald, 1981; Madaus et al., 1979; Milazzo
& Buchanan, 1982; Scott, 1983) has shown that the
improvement of schooling is dependent upon an
instructional information system that is sensitive to
the effects of instruction. Clearly this general
conclusion is equally applicable to Bahrain. It seems
even more important when one considers the fact that the
educational system in Bahrain is a centralized,
Ministry-mandated, system. Under these conditions, it
is critical that the tests be clearly aligned with
objectives, materials and mandated classroom

transactions.

Technical Framework of an Alignment Model

In terms of contemporary psychometric practice and
assessment theory, several observations should be made:
First, without proper alignment of objectives,
instructional materials, and assessment procedures,
school improvement will remain largely ineffective and a
function. of "clinical"™ judgments by the teacher (Bock et

al., 1982; Freeman et al., 1983; Linn, 1983; Schmidt,




1983). Scott (1983) has pointed out that a curriculum
is composed of objectives, instruction and assessment.
When all three align, then the effects of schooling are
at least understandable and often impressive. When
these three elements are not aligned, any potential
value of standardizing curriculum and instruction will
be lost because the effects of schooling will be
difficult to determine and therefore difficult to
improve. Thus the purpose of curriculum alignment
procedure is to align instruction and assessment with
objectives to: (a) ensure that instruction is adequately
focused on essential skills, (b) identify gaps in
instruction for achieving curriculum objectives and (c)
accurately profile student achievement .and instruction
program effectiveness.

Researchers in the United States have identified
some critical problems related to basic skills
instruction in elementary schools mathematics. First,
it was noted that teachers had little guidance about
what they were to teach the students at each grade
level. As a result, students in different classrooms
were likely to learn significantly different sets of
skills (Bachelor & Buchanan, 1983; Milazzo & Buchanan,
1982). Second many students appeared to be working on

instructional materials well below grade (Buchanan, et




al., 1983, Buchanan, 1984). Third, many teachers at the
end of the year still had not "covered a significant
portion of the textbooks" (Buchanan, 1982; Denmark &
Kepnar, 1980; Kuhs & Freeman, 1979; Schmidt, 1983).
Finally, and as would anticipated, both students and
teachers were being evaluated on the basis of
standardized tests which measured some but not all of
what was being taught as well as what was not being
taught at all (Araisian & Madaus, 1983; Bookman &
Iwanicki, 1983; Buchanan, 1982 Feldhusen et al., 1976;
Floden et al., 1978; Haertal & Calfee, 1983; Leinhardt &
Seewald, 1981).

Second, a comprehensive instructional information
system that is sufficiently sensitive to the effects of
instruction is necessary to illuminate the status of
present instructional accomplishments and to guide the
future improvement of schooling. Baker and Hanson
(1981) have defined the elements of such a system. The
assessment model portrayed in Figure 1, (Adapted from
Baker & Hanson, 1981) shows the several major types of
assessment and indicates the general level of
influences classroom instruction has on each. Clearly,
the schematic provides guidance as to what kinds of
assessment should be used to address the various

educational issues involved. For example, while




standardized tests provide useful information over a
larger period of instructional term, only tests aligned
with instruction that is taking place, the materials
that are being used and objectives that have been
specified, will provide information useful to the
instructional leaders in the school.

Because of the centralized education structure in
Bahrain, the counterparts of National and State
assessment, standardized tests, and ability tests
necessary for a comprehensive instructional information
system in the United States can be simplified in
Bahrain. As shown in Figure 1, the yet-be-developed
tests comprising the Bahrain Survey of Essential Skills
(BSES) and the Bahrain Assessment Program (BAP) can
accomplish for Bahrain the functions fulfilled by the
several tests in the United States.

The implementation of a more comprehensive
instructional information system in Bahrain may proceed
incrementally over time. First, the teachers are
already implementing instruction-specific measures.
Next, the work required to implement program specific
and domain referenced measures reflecting the curriculum
objectives specified by the Ministry of Education has a
technical base that can be used to developed the

assessment. Over the longer-term, however, the work




necessary to develop the Bahrain Assessment Program will
necessitate cooperation with other Arab Gulf States
through the auspices of the Arab Gulf States Educational

Research Center in alignment activities.

Reflection of Bahrain Elementary Mathematics Assessment

Against the Technical Framework

In Bahrain, elementary school mathematics
instruction is defined primarily by basal textbooks that
run from grade 1 to grade 6. Moreover, it is commonly
assumed that the major mathematics textbooks provide
adequate and comprehensive coverage of the important
mathematical topics or skills (Chall, 1977; Freeman et
al., 1983; Keith, 1981). It then follows that teachers
need only to follow textbook instruction in order to be
successful. In the hands of a well trained teacher, a
mathematics textbook can be a resource for developing
all necessary learning experiences. However, research
findings provide evidence that some mathematical topics
are not covered or only partially covered in textbooks
(Buchanan, 1982; Buchanan et al., 1983; Harris, 1980;
Kuhs & Freeman, 1979; Freeman et al., 1983; Schmidt,
1983). For example, Buchanan et al. (1983) conducted a
careful analysis of mathematics textbooks and found that

many critical skills were inadequately treated in the
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textbooks, and the gaps were correlated with
unacceptable general performance.

The present research study is, in large part, an
initial response to Bahrain's Ministry of Education
mandate to develop an entire new assessment system
consistent with technical framework described above.

The Ministry of Education has already prepared a new
Curriculum Framework. The Framework specifies
performance for each elementary grade in four subject
matters areas: Arabic Language (involves reading and
writing skills), mathematics, social studies, and
science education. These objectives were developed over
a period of years with the cooperation of groups of
elementary curriculum specialists. General objectives
are provided for each grade along with specific
objectives for meeting the general goals. Moreover,
cognitive and affective performance objectives are
specified and examples are provided for each objective.
The objectives are presented as emphases for the grade
level at which acquisition should begin, rather than as
mastery objectives (See Appendices A & B).

The principal focus of this study is to support the
Ministry of Education recognition of the limitations of
the present teacher-made and "cycle" tests: (1) “"cycle"

tests are used for promotion purposes, not individual or
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program assessment. There is no analytic evidence that
they reflect what was actually taught; (2) the
psychometric quality of the teacher-made and "cycle"
tests is not always high; (3) the teacher does not have
the opportunity to re-evaluate his/her students within
grade level and across grade levels since the test is

not standardized; and (4) the present system does not

include specific provision for placement decisions--
information to guide the instructional assignment of a
student in a given instructional program, progress
decisions--information on the student's learning status

during the course of instruction, and attainment

decisions--acknowledges that notable student learning
has (or has not) occurred in the instructional program
(Hanson et al., 1980).

In sum, the present status is as follows:

1. The new curriculum framework has been
developed, but not evaluated.

2. The teacher-made and cycle tests have been
deemed psychometrically inadequate.

3. The lack of an adequate theoretical and
technical undergrinding of the assessment and evaluation
system has been recognized.

4. It has been recognized that the objectives must

be aligned with the assessment, and instruments must be

11




designed to measure these objectives in order that the
purposes of mathematics education at elementary schools

be met.

Statement of Problem

Application of Curriculum Alignment technology will
be used to study the relationships between objectives,
instructional transactions and assessment procedures in
Bahrain elementary schools mathematics instruction. This
technology will also be used as a means for examining
the alignment of curriculum, instruction, objectives and
assessment. It will be used as an analytic goal to
identify "gaps" in the development of critical student
mathematics skills and performance--with influences as
to what adjustments must be made in the objectives and
instructional components. Thus foundational to this
study will be the construction of assessment
instrumentation that accurately represents the
curriculum and mandated instructional guidelines.

In addition to the above analyses, four important
questions will be addressed:

(1) Are there empirical gaps in student performance
that suggest inadequate textbooks coverage across grade

levels? .

12




(2) Are there differential patterns of performance
associated with student gender?

(3) Does teacher-classroom organizational structure
differentially influence student performance?

(4) Is there a significant interaction between
gender and classroom organization?

The present study is an initial response to
recognition by the Ministry of Education of a need for a
comprehensive instructional information and improvement
system that reflects current psychometric theory and
practice. The study will:

(1) specify a comprehensive framework of the
Ministry's mathematics curriculum objectives,

(2) correlate the adopted textbooks and their
coverage of the Bahrain mathematics curriculum at the
elementary level,

(3) construct psychometrically adequate assessment
instruments that measure the mathematics curriculum
objectives within the comprehensive framework,

(4) determine misalignments and/or important gaps
in the textbooks as reflected against the curriculum
objectives, and student performance,

(5) describe the cumulative progression of
mathematics skills development across grades and relate

it to the range of alignment information,
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(6) identify possible critical skills development
problems that are, in part, a function of identified
misalignment, and

(7) determine if there are differential performance
characteristics of males and females under two classroom
organizational structure (self-contained VS.

departmentalized).

Definition of Terms

The following terms are pertinent to this study:

Bahrain Assessment Program. A large scale

"standardized" testing program to assess student
performance relative to stated educational goals.

Comprehensive program-referenced test. A test for

which: (a) content has been selected and checked
empirically, (b) norms have been established, (c)
uniform methods of administering and scoring have been
developed, and (d) may be scored with a relatively high
degree of objectivity (Good, 1973, p. 603).

Domain-referenced measure. A measure with items

referenced to one or more defined instructional domains.

Instructional planning. The Directorate of

Curricula definition of this term by the materials such

as textbooks and syllabi.

14




Instructional planning policy. Refers to a Ministry

of Education Act, which represents the content domains
that should be learned by all students.

Instruction specific measure. A measure with items

referenced to instructional activities students directly
experience.

Pattern of achievement. Kinds of skills that the

different student groups: (a) have learned well, (b) are
enroute to learning, and (c) have not learned at all
(Milazzo & Buchanan, 1982, p. 35).

Program specific measure. A measure with items

referenced to objectives of a particular instructional
program.

Sampling the key mathematical concepts. Refers to

the following steps: (a) determine the skills and
concepts assessed, (b) designate the item format for
each skill/concept, (c) specify boundaries for each
skill/concept, and (d) specify the item sampling plan

based on instructional emphasis (Hanson et al., 1980).

Teacher assessment. A measure with clearly defined
learning outcomes that are in harmony with instructional

objectives (Gronlund, 1982, p. 8).

15




Delimitations and Limitations

1. The study was limited to: (a) children between
the chronological ages of 6 and 10 years old in Bahrain
(b) children enrolled in the regular first four grades
of Bahrain elementary schools, and (c) twelve elementary
schools for boys and the same number of schools for
girls.

2. The reliability and validity of the assessment
instruments used in the study will affect the outcomes
of the study. These characteristics were investigated
and confirmed as a part of the study.

3. The 24 schools used in this study do not
include the entire population in Bahrain schools.
Generalization will be confined to intra-sample

comparisons.

Organization of the Remainder of the Study

The dissertation is organized in the following
manner:

Chapter II presents a review of literature. The
first section of the review covers the assessment
components. The second section discusses instructional
components and a description of how these elements

function in Bahrain. The third section focuses on the

16




interrelationship of assessment and instruction. The
fourth section summarizes the instructional gaps in
student mathematics performance. The final section
discusses the association of sex differences and the
classroom organizational structure (self-contained VS.
departmentalized) with student mathematics achievement.

Chapter III describes the methodology utilized in
the study. This chapter includes population and sample,
research instrumentation; covering; plan, design and
construction of the test; item pool, description of the
four test forms; and statistical analysis. Then the
statistical procedures, test administration and
translation procedures are presented.

Chapter IV contains a description and discussion of
the results of the study. First, the result of the
curriculum mapping by topics and grades are presented.
Second, student test performance is described across
grade levels by topics; including; major learning
problems in the mathematical topics across grade levels
Third, instructional gaps based on student performance
within grade levels by topics and an analysis of the
role of specific instructional gaps in student learning
across grade levels by topics are presented. Fifth, a
series analysis of variance investigating the

association of student gender and classroom

17




organizational structure with test performance
described. Finally, a discussion of the foregoing data
is presented.

Chapter V consists of a summation of the study with
conclusions and recommendations derived from the study.

References are listed for sources cited and
resources consulted.

Appendixes presents an english translation of the
"o0ld" and "new" mathematics curriculum for Bahrain
elementary schools (grade 1 to grade 4); curriculum
mapping by mathematical topics and grades; Arabic and
English versions of test booklets at each grade level;
Arabic and English versions of standard test
administration direction; Arabic and English versions of
requested letters to teachers and principals; Arabic and
english versions of appreciation letters to teachers and
principals; and three kinds of tables: Point-biserial
correlation coefficients of test-items analysis by grade
levels, Pearson Product Moment coefficients for inter-
topic and total test scores, and Pearson Product Moment

of inter-item correlations at each grade level.

18




CHAPTER II

REVIEW OF RELATED LITERATURE

This review is organized consistent with the
technical framework and model which undergird the study.
It treats the assessment components and instructional
components of the model and includes a description of
how these elements function in Bahrain. It treats the
interrelationships of assessment and instruction that
are basic to the technical framework. It describes
commonly occurring gaps in student mathematics
achievement. Then it treats the association of sex
differences and of classroom organizational structure
with student performance in elementary school

mathematics.

Assessment Components

Tests and examination have traditionally served as
a major means of setting and maintaining educational
standards, probably in all cultural settings. They do
this by monitoring the performance of individual
student. Tests not only assess student progress and
performance, they also serve as a mean of selection and

placement in programs, and influence students' self-
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perception (Hanson et al., 1980; Gay, 1985; Gronlund,
1982; Linn, 1983; Mehrens & Lehmann, 1987; Resmick,
1982; Singer et al., 1982; Thorndike & Hagen, 1977;
Tyler & White, 1979). Moreover, they reflect upon the
competence and efforts of professional educators. 1In
addition, tests operationally define the goals of
education, tend to control and regulate what is taught
and emphasized in the curriculum, and provide
information that influence public policy decisions on
education (Airasian, 1987; Bock et al., 1982; Mehrens,
1984) . They also inform the public on the efficiency
and effectiveness of the schools in attaining
educational goals (Airasian, 1987; Baker & Schutz, 1971;
Gay, 1985; Mehrens & Lehmann, 1987; Schmidt, 1983;
Singer et al., 1982).

Well-constructed achievement tests reflect four
general principles derived from psychometric theory and
research. First, achievement tests must reflect
instruction. This is easy to say, but it is not easy to
do. Gronlund (1971) states a classical thesis:

In measuring the extent to which students are

achieving course objectives, we have no

absolute standard by which to determine their

progress. A student's achievement can be

regarded as high or low only by comparing it

with the achievement of others students
(p.139).
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More recently, however, developers of achievement
tests used in instruction have sought to construct test
items that closely reflect the intent of instruction
(Gullikson, 1984; Hanson et al., 1986; Messick, 1975,
1985; Roid & Haladyna, 1980; Suhor, 1985; Thorndike,
1982) . To develop an instructionally relevant
achievement test, five steps are viewed as essential.
The first step is the conceptualization of the reason
for instruction and/or testing--identifying a relevant
domain of information and/or skills to be learned as the
result of instruction (e.g., mathematical
topics/performance across grade levels). The second
step involves the conceptualization of what is to be
taught--instructional intent is transformed into either
(a) instructional objectives--behaviors to be elicited
by learners (e.g., mathematical instructional objectives
across grade levels) or (b) a specification of the
content domain to be learned (e.g., mathematical
subskills across grades). The third step involves the
development of the items--a universe or domain of test
items which adequately represent the instructional
intent (e.gq., development of 150 items for a mathematics
test). The fourth step involves reviewing, identifying
and improving items before they are employed in testing

(e.g., 100 items have been improved by curriculum
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mathematics specialists). The final step is the
selection of items for a test--for example, drawing a
random sample of items from the domain of items (e.g.,
the final item pool).

Secondly, tests need to be based on learning
principles, have relevance to the current and future
needs of the student, produce measurable information and
indicate the resulting instructional strategies
(Feldhusen et al., 1976; Leinhardt & Seewald, 1981;
Mehrens, 1984; Popham, 1971; Singer et al., 1982).

Thirdly, an instructional program should provide
preparation such that all of the examinees could answer
all the test's items correctly. Yet reality suggests
that such instructional perfection rarely exists (Horne,
1984; Leinhardt & Seewald, 1981). At one extreme, we
can think of a situation in which all students are
provided with sufficient instruction to pass all items
on a test (i.e., adequate preparation). At the other
extreme we can imagine a test for which students are
never prepared during instructional sequence (i.e.,
inadequate preparation). But what about the real world
of education where some skills tested are given ample
attention and some are not? How much emphasis, or
classroom time, must a tested skill receive before we

can say, at least for that particular skill, that
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adequate preparation has been provided? (Hardy, 1984;
Milazzo & Buchanan, 1982; Yalow & Appel, 1983).

Fourthly, a test will have instructional validity

if (a) the knowledge of the performance domain has been
specified, and (b) it can be shown that well-conceived
instruction has been provided for the attainment of each
objective related to the knowledge of the performance
domain, which includes: (1) the instruction is of
sufficient quality to assure an opportunity to learn,
and (2) it aligns the behavioral specification of the
objectives (Cooley & Leinhardt, 1980; Feldhusen et al.,
1976; Freeman et al., 1983; Leinhardt & Seewald, 1981;
Yalow & Appel, 1983; Yalow & Popham, 1983). However,
Hardy (1984) states:

Most educators will agree with the

appropriateness of instructional validity

criterion. Logically it is not fair to require

students to know content that they have not

been taught. However, evidence of instructional

validity has not typically been gathered,

analyzed, and quantified as part of the test

development processes (p. 20).

Various types of tests have been conceived and
developed to provide a comprehensive instructional
information system: Teacher-made tests, norm-referenced
tests (standardized tests and ability tests), and

Criterion-referenced tests (domain-referenced tests and

specific'program measures). In the following sections a
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brief description of each test type is presented.
Moreover, at the end of each section a description of
the current assessment in Bahrain elementary schools is
followed.

Teacher-Made Tests

Learner performances on teacher-made tests is a
fairly straightforward instance of a non-standardized
measuring device. Typically, such tests are used in a
single classroom rather than in large-scale evaluations
of instructional programs (Baker & Schutz, 1971; Green,
1963; McKee & Manning-Curtis, 1982; Mckillip, 1979;
Quinto, 1977).

Teacher-made tests typically have the following
characteristics: (a) Usually no uniform directions are
specified, (b) Both content and sampling are determined
by the classroom teacher, (c) They may be hurried and
haphazard; (since the construction of the test did not
involve such factors as blueprints, item tryout, item

analysis or revision), (d) Reliability is generally not

known, (e) Only local classroom norms are available, and

(f) They are best suited for measuring particular
objectives set by the teacher and for intraclass
comparison (Gay, 1985; Green, 1963; McKee & Manning-
Curtis, 1982; Mehrens & Lehmann, 1987; Thorndike &

Hagen, 1977).
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In contrast to the Western practice, teacher-made
tests in Bahrain depart from these characteristics in
several ways. First, the purpose and use of these tests
are only for promotion of the students from one grade to
the next. Second, these tests at mid-year or end-of-
year usually cover a single unit work course. Third,
the tests do not reflect what actually goes on in the
classroom, because they lack an adequate psychometric
foundation (validity and reliability). Finally, the
teachers and curriculum specialists have not been
trained to be test makers.

Instruction Specific Measures

Baker and Schutz (1971) define an instruction
specific measure as based on: "outlines listing
instructional and assessment conditions for implementing
learner attainment of given instructional objectives"
(pp. 67-68). Research by Hively et al. (1968, 1974) and
Baker and Schutz (1971) provides the background and
experiences for the utility of the instructional
specification in the development of instruction and
assessment.

Baker and Schutz (1971) describe the usefulness of
the instructional specification to the curriculum
program development: '"Curriculum programs that are

developed properly from a set of written instructional
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specifications will incorporate the instructional and
assessment techniques directly into program materials
and procedures, thereby increasing the probability of
high learner achievement of instructional objectives"
(pp. 67-68).

A set of instructional specifications for an
instructional program serves a blueprint function for
developing the instructional program (Baker & Schutz,
1971; Bock et al., 1982; Roid & Haladyna, 1980). A
well~-constructed instructional specification for an
instructional objective includes five components: (1)

objectives--the outcomes the learner is expected to

acquire as a result of instruction, (2) cue--the
information the learner must have to attain proficiency,

(3) mastery items--items used to (a) provide learner

practice of the desired behavior and (b) assess learner

ability to perform the behavior, (4) mastery limits--

includes (a) correct response--the defining
Ccharacteristics of the correct responses choice for
desired behavior and (b) incorrect responses choices to
the behavior, and (5) entry skills--the skills that the
learner must possess before receiving instruction for
the present objective (Baker & Schutz, 1971, p. 68).
However, the procedures of an instructional

specification of objectives require more time than is
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available to many teachers. Baker and Schutz (1971)
suggest that teachers may simply include the components
of a good instructional specification in his/her
instruction relating to the objective, rather taking the
time to write an instructional specification for each
objective.

In Bahrain on the other hand, the Ministry of
Education specifies the specific instructional program
in a written document (Syllabi) which addresses all the
objectives and general goals for each subject matter at
each grade within each educational level. The syllabi
can serve as a planning guide in developing
instructional specific measures (Ministry of Education,
1984). However, present syllabi focus solely on one
component of the curriculum--objectives (See Appendixes
A & B).

Domain Referenced Measures

Although all good achievement tests are objective-
based, very few can truly be called domain-referenced.
In constructing such tests, one defines a content domain
(but generally not with complete specificity) and write
items measuring this domain (Mehrens & Lehmann, 1987).
The distinction currently made between "norm-referenced"
tests and "criterion-referenced" tests is based on the

degree of precision in specifying the content domain and
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on the item-generating rules for sampling from that
domain (Berk, 1980; Gay, 1985; Gronlund, 1982; Haertel,
1985; Hambleton et al., 1978; Horne, 1984; Mehrens &
Lehmann, 1987; Popham, 1978, 1980; Thorndike & Hagen,
1977) .

Mehrens and Lehmann (1987) consider the differences
between criterion-referenced test and norm-referenced
tests pertain to the breadth of the domain:

A typical norm-referenced achievement test

is a survey instrument covering a broad domain,

such knowledge of the basic arithmetic

functions of addition, subtraction,

multiplication and division, each with whole

numbers, decimals fractions, and common

fractions. ...0One could think of 12 subdomains

and sample from each when constructing the

test. ...While a typical criterion-referenced

test would be likely to cover only one of these

subdomains, or perhaps an even more specific

domain (such as horizontal addition of two-

digit numbers to two-digit numbers (p. 18).

In Bahrain, the distinction between norm- and
criterion-referenced tests is not made. Bahrain
educators cannot recognize the differences between
criterion-referenced and norm-referenced tests when they
construct or develop such tests. Most test ("cycle" or
teacher-made) interpretations are implicitly norm-

referenced regarding the student's promotion from one

grade to the next.
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state Assessment Programs

In the United States, California students, for
example, take state-mandated, school districts, and
teacher-made tests from grade 1-12 (Airasian, 1987;
Singer et al., 1982). 1In contrast, Bahraini students
take the Ministry of Education-mandated and teacher-made
tests from grades 3-12 (Ministry of Education, 1981-82).
The California state-mandated test, constructed and
administered by the State Department of Education's
California Assessment Program (CAP), is called the

Survey of Basic Skills (SBS). It is given annually to

each public school student enrolled in grade 1, 3, 6,
and 12 (Airasian, 1987; Singer et al., 1982). 1In
contrast, the Bahrain-mandated tests are administered by
the Directorate of Evaluation and Examination and given
annually to students enrolled in grades 6, 9, and 12.

Standardized Achievement Tests

Standardized achievement tests have several
features: (a) Specific administration and scoring
procedures; (b) Content determined by curriculum and
subject-matter experts; (c) Items written or at least
edited by specialists; (d) Reliability generally high
(often over .90) and small standard errors of
measurement; (e) Interpretive aids can be quite

elaborate, ranging from a few suggestions to detailed
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remedial strategies; and (f) Norms, typically make
available national, school district, and local norms
(Gay, 1985; Grondlund, 1982; Hanson & Schutz, 1986;
Kellaghan et al., 1982; Mehrens & Lehmann, 1987; Wilson
& Hiscox, 1984).

Historically, standardized achievement tests have
been used primarily to assess individual performance
independently of the programs or curricula to which
individuals were exposed (Gronlund, 1982; Resmick, 1982;
Rush, 1929; Schmidt, 1983; Thorndike & Hagen, 1977;
Tyler & White, 1979). From that perspective, there was
little concern for the relationship between test item
content and the content of instruction (Buchanan et al.,
1983; Haertel & Calfee, 1983; Wilson & Hiscox, 1984).

Thorndike (1971), in reviewing developments in
achievement testing from 1950 to 1970, concluded that:

Test and item formats have changed little

over the twenty-years span. ... The range of

content and objectives measured by current

tests has not been greatly extended over what

was included twenty years ago. The basic
techniques of test construction are much as

they were then. ... Developments in test theory
have been evolutionary rather than
revolutionary. ... The art is changing and

growing, but it is the same basic art (p. 13).
Comparing standardized achievement testing from
1927 to 1977, Buros (1977) stated that: "Essentially,

achievement tests are being constructed today in the
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same way they were fifty years ago. ... The major
changes being the use of more sophisticated statistical
procedures for doing what are did then--mistakes and
all" (p. 10).

Though standardized testing has doubtless been a
huge success in terms of the proliferation of tests and
the use of tests by educational institutions, this
success has also been a weakness; testing seems to have
become infected with the inertia of those institutions
and to have progressed little from where it stood
decades earlier (Airasian, 1987; Mehrens, 1984; Messick,
1985) .

In Bahrain, standardized tests are not presently
part of the assessment system. Thus it is possible to
start with a clean slate in introducing this component
of a comprehensive instructional information system in
the future.

National Assessment Program

Established in the 1960s to assess the conditions
and the purpose of education in the United States, the
National Assessment of Educational Progress (NAEP)
collected data for the first time in 1969. Since then,
over a million 9-, 13-, and l7-year-old students have

been assessed in a variety of subjects such as reading,
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writing, mathematics and science (Anderson et al., 1982;
Bock et al., 1982; Messick, 1985).

The original NAEP architects developed a sampling
plan insuring that no student would take more than a
small sample of diverse exercises. First, they
capitalized on the strengths of matrix sampling to
insure comprehensive coverage of subject matter for
population groups. Second, they insisted on analysis
and reporting at the exercise level so that the focus
would be not on curriculum units or knowledge and skill
domains but on specific learning outcomes. Finally, the
assessment was organized in terms of age levels rather
than grade levels, which has a number of important
points in its favor but departs from the usual way in
which school are organized, state and local assessment
are reported, and educational policy is formulated (Bock
et al., 1982; Singer et al., 1982; Messick, 1985).

Average percent correct is reported for sets of
items sampled from specified domains and students
sampled from specified populations (i.e., the matrix
samples). This approach has the obvious advantage of
reducing the data to manageable proportions; the large
array of individual, ungeneralized item statistics is
replaced by a small number of easily reported, broadly

interpretable indices of attainment (Messick, 1985).
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The results of assessment mainly have been reported
as skill and content area average percent correct. 1In
NAEP reports, these figures are studied mostly for what
they show of trends in attainment over the 4-year
periods between assessments devoted to the same subject
matter (e.g., mathematics). 1In the state assessments,
they are used primarily in annual comparisons of schoois
or school districts (sometimes in the form of
percentiles) but also in checking year-to-year trends.

In Bahrain, there is presently no counterpart for
NAEP. Again, introducing the component in the future
can build upon United States experiences and avoid past

errors.

Instructional Components

The following sections are referenced to the
instructional aspects of the instructional information
model which is foundational to the study. The final
section references the current status of curriculum and
instruction in Bahrain.

Classroom Instruction

Classroom instruction is the focus on an immediate
Or a micro set of interactions; the teacher designs an
immediate set of learning experiences to achieve

sSpecific objectives (Bloom, 1956; Bruner, 1966; Cooley &
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Leinhardt, 1980; Driscoll, 1981; Slavin, 1987a, 1987b;
Tennyson & Park, 1980). The knowledge of what actually
goes on during classroom instruction is very limited;
few studies describe the actual situation (Durkin, 1978;
Gibney & Karns, 1979; Stake & Easley, 1978; Stiggins &
Bridgeford, 1985; Stigler et al., 1987). Thus cross-
cultural comparisons are inappropriate. However,
evidence from Western settings indicates that
mathematics instruction, for example, has changed little
over the past 25 years, despite innovations advocated
(Baroody, 1987; Gibney & Karns, 1979). The self-
contained classroom at the elementary school level is
still the dominant pattern for mathematics instruction
(Check & Castle, 1981). The same situation appears to
hold true in Bahrain. According to Fey (1979), a great
majority of elementary teachers believe that their sole
responsibility in mathematics teaching is to develop
student facility in arithmetic computation.

Typical elementary textbooks have expanded from
arithmetic to mathematics with the addition of such
topics as geometry, measurement, probability and
statistics, sets and properties of number system (Gibney
& Krans, 1979; Milazzo & Buchanan, 1982). However,
computation with whole number, fraction, and decimals

remains the core of the elementary school curriculum
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(Baroody, 1987). Again, the same situation appears to
hold true in Bahrain.

Research surveys and analyses of mathematics, for
example, textbooks and their use reveal some expected
findings, as well as a few surprises (Harris,

1980; Freeman et al., 1983, 1985; Kuhs & Freeman, 1979;
Suydam & Osborne, 1977). In their survey of the 20 year
span from 1955 to 1975, Suydam and Osborne (1977) found
that a single text is used in most classrooms and that
many teachers use no instructional materials except the
textbook and chalkboard. They found that the major
mathematics texts in use throughout the country are
similar in several ways: (a) low-level cognitive
processes--knowledge and comprehension--are used more
frequently then high-level processes--for example, in
problem solving processes, (b) an emphasis on
computational skills is apparent, (c) there is
considerable agreement on grade placement, sequence and
bPresentation of basic topics and (d) they are based on
"conventional wisdom" rather than research and
development (Cited in Driscoll, 1981). Again, the same
situation appears to hold true in Bahrain (Ministry of

Education, 1981-82).
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Instructional Planning

This level represents the operational definition of
the content domain in terms of instructional materials
and textbook (Linn, 1983; Schmidt, 1983). To implement
this operational definition some important steps should
be taken into consideration: First, a grade-by-grade
mapping of curriculum objectives and grade-by-grade
mapping of textbook content should be completed.

Second, a program specific measure should be designed to
achieve the content area that are covered by the
assessment. This program might be broken into narrow
subdomains or elements referenced to the objectives of a
particular instructional program (e.g., mathematics).
However, to approach this kind of program, previous
research has indicated that the analysis of the
textbooks tended to show the relationship of
instructional objectives and the assessment outcomes
(Freeman et al., 1983; Kuhs & Freeman, 1979; Law, 1982;
Sindler etal., 1984). One way to examine the skills
coverage of a textbook is to use the information
provided in correlation charts. Many publishers provide
correlation charts for their textbook series. These
charts commonly identify skills and then list page
numbers where the skills are developed (Duncan et al.,

1967a, 1967b; Hanson et al., 1980).
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Instructional Planning Policy

This level represents the content area which
educational authorities believe should be learned by all
students (Linn, 1983; Schmidt, 1983; Scott, 1983; Singer
et al. 1982). This level is guided by and influences
assessments such as the national assessment program and
the development of the standardized tests. These tests
may or may not align with the instruction in particular
classrooms during a specific period of time (Linn,
1983). However, standardized tests do provide
indicators of general learning with little relationship
to their specific program or specific instruction
measures (Madaus et al., 1979).

Ccurriculum and Instruction in Bahrain

Most teachers are trained to plan instruction by:
(a) specifying (behavioral) objectives, (b) specifying
student's entry behavior (knowledge and skills), (c)
selecting sequencing learning activities so as to move
students from entry behavior to objectives, and (4d)
evaluating the outcomes of instruction in order to
improve planning (Gage, 1964; Popham & Baker, 1970;
Saylor et al., 1981; Sindler et al., 1984). While this
perspective is a consistent feature of teacher
education programs (Ministry of Education, 1986), the

model is consistently not used in teachers' planning in
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schools (Sindler et al, 1984). The same situation
appears to hold true in Bahrain (Ministry of Education,
Inservice Teacher Training, 1974).

At elementary school level, the Ministry of
Education influences the mathematics curriculum in one
major way; specifies performance (behavioral objectives)
for all elementary grade level (1 thru 4) in the subject
matter of mathematics. These objectives were developed
over a five year period and are published in a handbook
that is organized by subject matter topics. General
objectives are provided for each grade by specific
objectives to work toward meeting the general
objectives. Moreover, cognitive and affective
performance objectives are specified and examples are
provided for each objective. The emphasis is placed on
specifying the grade level at which acquisition should
begin. In the preface to the handbook (curriculum
guide), the following statement outlining its goals:

The handbook has been developed by the

Directorate of Curricula with teachers as its

key targets. As such, it is hoped objectives

are in a form that will be most helpful to

teachers in a) providing an overall scope of a

subject matter in a total and by grade level,

b) establishing their own classroom and student

objectives, c) developing their own classroom

tests and d) designing and developing their own

classroom activities (Ministry of Education,
1986; p. 1).
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The planning that subject matter (e.g., mathematics)
teachers in Bahrain elementary school do is usually of a
short term nature. This mainly includes daily planning.
The Ministry of Education requires that each teacher
keep a plan book or sheet with daily lessons. They are
to keep these plan-books on their desk so as to be
available if they have to be called for the subject-
matter advisor or the principal. Most of this planning
is intertwined with setting up activities, writing
assignments on the board, and so forth. Moreover, not
all mathematics teacher's classroom-related activities
involve daily planning.

Typical lesson. The framework of the lesson plan

is 3 X 3 matrix: Horizontally, it includes objectives,
activities and assessment, while vertically, it consists
of introduction, presentation and summary. The
following is an example of a typical lesson plan:i

First, vertically: (1) Introduction (recall
the relationship between centimeter and
millimeter), (2) Presentation (recognize one-
tenth decimal; express common fraction of
denominator of ten is a decimal number; possess
the ability to read/write decimal number), and
(3) Summary (solve some mathematical exercises).
Second, horizontally: Objectives (recall the
relationship between centimeter and
millimeter), Activities Questioning for
children, verbally about some easy exercises
such as how many fils in ten fils coin?
evaluation solve some mathematical

exercises on chalkboard, all ideas were
encouraged (introduction).
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Interrelationship of Assessment and Instruction

The relationship between what is taught and what is
tested requires the following considerations: (a)
details of curriculum materials (b) an allocation and
efficient use of time, (c) structure of classroom
management, (d) nature of teacher feedback and
reinforcement to the student, and (e) the degree of
classroom flexibility (Airasian, 1987; Airasian &
Madaus, 1983; Baker & Schutz, 1971; Berliner, 1980;
Driscoll, 1981; Floden et al., 1978; Linn, 1983; Madaus
et al., 1979; Mehrens, 1984; Singer et al., 1982;
Slavin, 1987a, 1987b).

The way to review the relationship between testing
and instruction, Schmidt (1983) pointed out, is
dependent upon the purpose of the testing: (1) If the
purpose of the testing is to estimate a true score,
based upon instructional planning policy and
instructional planning, the relationship of the
instructional content domain to the test content can be
used as an index of instructional opportunity which
contributes to a better understanding of student
performance. It is not an issue of validity. And (2)
If the purpose of the testing is to estimate a true

Score defined in terms of instructional domain or in
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terms of the curricular domain, the relationship of test
content to instructional and/or curricular domain is an
issue of bias and hence invalidity.

Linn (1983) considered briefly some features of
classroom tests, suggesting that the links between tests
and instruction are generally stronger and more obvious
in teacher-made tests than with a standardized testing
program. This is because in standardized testing
programs the following common features of classroom
tests are often lacking, and their absence weakens the
link between testing and instruction: (a) the degree of
alignment between test items and instructional
objectives; (b) the use of test results to provide
feedback to the students and to the teacher; (c) the use
of tests to flag facts or concepts that are considered
important; and (d) the use of tests to determine grades.

Popham and Lindheim (1981) argued that if a test
domain is described very generally, it is relatively
easy to align the domain to curriculum and instruction.
If, however, the test domain is spelled out with great
care and specificity, it will be more difficult to align
the domain with curriculum and instruction. 1In
contrast, Arasian and Maduas (1983) pointed out that the
issue of level of domain specificity is different from

the issue of the level of transferability of the skill
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or construct the test is intended to measure. The more
general and transferable the skills, the harder it may
be to align them with any specific course, or
instructional program, particularly at the high school
level.

Freeman et al. (1983) compared the content of
fourth-grade textbooks with the content of several
widely used standardized tests. After measuring how
well the test and texts aligned on their respective
items, they concluded that no one test is equally well
suited for the textbooks. As a matter of fact, some
striking misalignment were detected. One implication is
clear: It is unwise to assume that standardized tests
cover what being taught, or that a text covers what is
tested. Moreover, under certain conditions it seems
clear that testing can have much more direct impact on
educational practice. As Madaus (1981) pointed out on
commenting on recent research of test use:

Whenever test results become a key element in

important decisions that affect individual life

chances (e.g., graduation from high school,
grade-to-grade promotion, teacher salary or
school certification), the agency that
administers the test assumes a great deal of
power over the schooling process. When external
tests are used in these ways, administrators,
teachers and students take the results

seriously and modify their behavior and
attitudes accordingly (p. 635).
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However, teachers are still skeptical about the
values of external assessment information yielded by
tests not devised by themselves (Perrone, 1977). 1In
Bahrain, a teacher's toleration of external test
instruments is related to: (a) some personal problems
(e.g., linked to their salary, promotion...etc), (b)
centralization of the curriculum, (c) standardization of
textbooks, or (d) teachers could be aware of the advisor
evaluation of the subject-matter might know that they
are not following the curriculum guidelines or that they

are unable to utilized the texts effectively.

Gaps in Mathematical Achievement

It is possible to trace back the particular
prerequisite skill or concepts involved in mathematical
achievement. For example, if a student does not
understand place value tasks involving hundreds, tens,
and ones, then the student needs to be able to: (a)
order number form 100-999, (b) interpret place value of
the 3-place numeral, (c¢) write numeral in the hundreds
ahd (d) exchange tens for hundreds for tens (e.g., 17
tens is hundred and 7 tens) (Driscoll, 1981).

The prerequisite of both informal and formal skills
should receive instructional attention. For example, in

order to mentally compute from 6 - 1 to 10 - 1; the
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child must first have efficient use of the mental number
line to determine ("n before" and "n after)
relationships. A deficiency in determining these
relationships can be instructed through various
activities and games (Baroody, 1987; Driscoll, 1981;
Resnik & Ford, 1981).

Hazekamp (1978) lists a hierarchy of steps for
teaching the multiplication algorithm such as: (1)
knowledge of basic multiplication facts, (2) the
structure of the base-ten system, and renaming skills
and (3) multiplying multiples of 10 and multiples of 100
by ones. Within each step he presents a number of
suggestions for mastery on concrete, pictorial and
symbolic levels. For example, in step 3, base-ten
blocks (single small cubes are ones blocks, strips of 10
ones block together are tens blocks, and so on) are used
to illustrate the connection between 3 X 4 =12 and 30 X
4 = 120 (Cited in Driscoll, 1981).

A common production difficulty is the "no-stop
error": Not stopping the counting process after
reaching the target. Such no-stop errors have been
attributed to memory failure (Resnick & Ford, 1981).
This can be counteracted by appropriate instruction.
Specifically, Baroody (1987) suggests that children

should master each counting skill to the point where it
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is automatic--This is essential because count skills
build on one another and serve as the basic of other
complex skills. If basic skills are not efficient, they
cannot be effectively integrated with other skills to
perform more complex functions (pp. 98-99).

Enumeration errors may arise from three sources:
(a) generating an incorrect number sequence (Sequence
errors--missing tag, (b) inaccurately keeping track of

counted and non-counted items (Partitioning errors)--

double count, and (c) not coordinating the production of
the number sequence and the keeping-track process

(Coordination errors)--skipped a tag. For example, a

double counting and a double tagging overvalues a set by
one. It is important for teachers to observe the
enumeration activity of children who are having
difficulty. In addition, the most severe enumeration
errors are "flurries"--denotes a combination of sequence
and partitioning errors--where the child may start one-
to-one process but then not maintain it, and "skims"--
denotes a combination of partitioning and coordination
errors--where no effort is made to execute a one-to-one
process when beginning or finishing the enumeration
process (Fuson & Hall, 1983).

Instruction in general computation is an important

Prerequisite to formal training in estimation (Ashlock,
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1972): (a) the ability to round a whole number to the
nearest 10 or 100, (b) the ability to multiply by powers
of 10 (e.g., recognizing that 3 x 40 is the same as 12
tens or 120), and (c) the ability to add, subtract,
multiply, or divide numbers, each of which is a power of
10 (e.g., recognizing that 240 + 30 asks how many times
3 tens divide 24 tens and, hence, is intimately related
to 24 < 3). However, before these skills take form, the
teacher could help children to develop a feeling for the
approximate location of numbers on the number line
(O0'Daffer, 1979).

The learning of the basic computational facts has
long been a problem for many students in all cultural
setting. Brulle and Brulle (1982) stated that:

Hundreds of ideas have been tried, yet many

students find that the learning of the facts of

addition, subtraction, multiplication and

division is an expectionally difficult, if not

impossible, task. This difficulty in learning

often translates to difficulty in teaching and

instruction(p. 34).

In the United States and overseas, about 40% of
students in grade 3 through 6 have consistent
computational bugs (errors), for example (Brown &
Burton, 1978, p. 181) (See for detail:; Ashlock, 1982;
Backman, 1978; Baroody, 1984, 1987; Cox, 1975;
Engelhardt, 1977; Roberts, 1969; Schoenfeld, 1987). 1In

addition, Cox (1975) found that 23 percent of the
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children making systematic computational errors were
still making the same or very similar errors almost one
year later. 1In her study she defined a systematic error
as one which occurs "in at least three out of five
problems for a specific algorithmic computation".
Roberts (1968) tried to classify errors (bugs)
according to the students' method of attack (called

failure strategies) which led to incorrect responses.

He identified four classes of bugs: (a) wrong
operation--student attempts to solve a problem with an
appropriate operations; (b) obvious computational error-
-student attempts to solve a problem using an erroneous
basic number fact; (c) defective algorithm--student
attempts to solve a problem employing other than basic
number fact errors or inappropriate operation errors;
and (d) random response--student attempts to solve a
problem in a way showing no discernible relationship to
the given problem.

Engelhardt (1977) analyzed children's computational
errors for 198 third- and sixth-grade students using an
84-item arithmetic computation test. He identified
eight types of bugs: basic fact, grouping, inappropriate
inversion, incorrect operation, defective algorithm,

incomplete algorithm, identity and zero errors.

47




Backman (1978) provides a list of computational
errors, in particular he analyzes error patterns by
attending to: (a) errors related to conceptual learning
(e.g., 402 X 6 = 2472. The student believes 6 X 0 = 6),
(b) errors related to sequencing steps within procedures
(e.g., 418 < 4 = 142. The student reversed the role of
dividend and divisor in part of the division), (c¢)
errors related to selecting information or procedures
(e.g., 53 X 2 = 105. The student used an addition facts,
2 + 3 = 5, within multiplication procedure) and (4d)
errors related to recording work (Cited in Ashlock,
1982) .

Ashlock (1982) concluded that the the major reasons
children learn patterns of errors is that their teachers
have introduced them to paper-and-pencil procedures
while they still need to work on problem with concrete
aids. More specifically, he pointed that multi-digit
numeration is a complex skill and there are pivotal
concepts that students must learn with the help of
manipulative materials before they can succeed in
learning computational algorithms.

For appropriate instruction in subtraction Baroody
(1987) suggests that the teacher should (a) ensure
mastery of prerequisite skills for counting down, and

(b) encourage the development of counting up and
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flexibly choosing the more efficient computing
procedures. For multiplication instruction the teacher
should (a) make explicit the connection between
multiplication and repeated addition, and (b) explicitly
encourage sKip counting, especially for large,
difficult-to-compute combinations (pp. 142-154).

The two National Assessment of Educational Progress
in mathematics (NAEP) (1974, 1978) revealed measurement
as an area where children's skills are weak. Other
studies have isolated measurement misconceptions that
are common among elementary school children (See for
detail; Carpenter et al., 1980a, 1980b).

In NAEP (1978) assessment glaring deficiencies
showed up in the length, area and volume problems. For
example, only 7 percent of nine year old in 1974 were
able to find the amount of fencing needed to include a
rectangular garden nine feet and five feet wide.
However, in this assessment most nine year old could
measure accurately with a ruler only if the length they
were measuring was shorter than the ruler and was
presented by a whole number on the ruler (See for
detail; Carpenter et al., 1980a).

Burger et al. (1985) studied the children's
reasoning within two-dimensional shapes--properties and

relationship in geometry. They found that many
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children: (1) rely on imprecise qualities to identify
shapes, (2) refer to visual prototype to characterize
shapes, (3) include irrelevant attributes when
identifying and describing shapes, and (4) think of
shapes as a whole without explicit reference to their
components.

Ettline (1985), Ellebruch and Pyne (1978) and Lesh
et al. (1983) identified two difficulties in computing
with fractions operation: Reducing and renaming. For
reducing and renaming, texts suggest that reducing a
fraction is accomplished by dividing both terms by a
common factor that does not change the value of a
fraction. However, students are confused between this
explanation and the operation of division of fractions
where we "invert and multiply".

The results of the mathematical assessment of NAEP
(Carpenter et al., 1980a, 1980b) suggested that poor
performance on multi-step problems, and/or complex one-
step problems requires higher-level cognitive activity.
For example, Troutman and Lichtenberg (1974) listed
seven specific abilities for teachers as a guide to
promote student development of problem solving abilities
such as: (1) Finding characteristics of objects or
mathematical ideas (2) Translating a mathematical

communication into different forms (3) Determining
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sufficient, necessary and equivalent conditions; (4)
Finding similarities and differences; (5) Making a
generalization based on the observation of specific
evidence; (6) Determining alternative strategies; and
(7) Approximating.

From an instructional point of view, problem
solving in the primary grades should have a threefold
purpose to develép student's abilities toward problem
solving--(a) thinking through a problem in a rational
way, (b) interpreting and using information correctly,
and (c) devising sensible plans to attack a problem

(Spencer & Lester, 1981).

Association of Sex Differences and Classroom

Organizational Structure With Elementary School

Mathematics

In this section a review of the literature
involving sex differences and classroom organizational
structure is presented.

Sex Differences in Elementary School Mathematics

A large body of literature indicates consistent sex
differences in performance in achievement areas;
arithmetic, reading and social skills, for instance.
Girls typically perform better on reading, while boys

perform better on mathematical reasoning (Benbow &
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Stanley, 1980; Eccles, 1984; Fennema, 1974; Jacbos &
Eccles, 1985; Horner, 1972; Marshall & Smith, 1987).

Sex differences in learning mathematics have been the
focus of numerous studies over the past 10 years. These
studies have revealed information about the importance
of differential course work in high school (Boli, Allen
& Payne, 1985), the importance of teacher interactions
with boys and gifls (Irvine, 1986), the nature of
biological differences (Benbow & Stanley, 1980), and the
function of mathematics as a filter into various career
options (Sells, 1980; Cited in Marshall & Smith, 1987).
None of these studies, however, adresses crucial
developmental questions: Are there distinguishable and
consistent sex differences in the learning of
mathematics at all levels? As children mature, do the
types of observed differences change? If there are
differences, can we determine an order in which they
develop (Marshall & Smith, 1987, p. 372).

Maccoby (1966) found that many sex differences in
performance do not appear until late elementary school,
or in the case of mathematics until high school.

Mathematics traditionally has been regarded as a
male subject. Horner (1972) concluded that females have
a motive.to avoid success in traditional male areas

(Cited in Fennema, 1974).
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Benbow and Stanley (1980) suggested that the
mathematical experiences of both males and females are
identical until the junior high school years.

Moreover, mathematics is a subject in which males
continue to outperform females. Although controversy
exists as to both the size and the antecedents of the
differences, male superiority in mathematics is seen in
the upper elementéry years and increases throughout high
school. Male superiority increases as the difficulty
level of mathematics increases and is evident even when
the number of mathematics courses taken by girls and
boys in high school is held constant (Fennema, 1974).

Eccles (1984) pointed out that the magnitude of sex
differences in math ability strictly contrasts with the
fact that gender rarely accounts for more than 4% of the
variance in students' performance on standardized tests
of math aptitude, and virtually never account for any
significant variance in mathematics course grades during
primary and secondary school years.

Classroom Organizational Structure in Elementary School

Mathematics

The most advantageous organizational structure for
elementary classrooms has been the subject of much
discussion in educational literature (Anderson, 1962;

Case, 1971; Cleavinger, 1968; Forman, 1975; Geberrich &
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Pall, 1931; Jakson, 1953; Lambart et al., 1965; Price et
al., 1967; Slavin, 1987a, 1987b). Departmentalization
was common practice through the twenties and thirties,
declined during the forties and then returned in
popularity (Anderson, 1962). The departmentalized
classroom organization provides a "teacher-specialist"
for each subject taught. In the self-contained
classroom, one feacher instructs a class of children of
a given grade in all curricular areas (Slavin, 1987b).

Cleavinger (1968) found that there was a
significant differences for students in self-contained
at sixth-grade arithmetic applications (N=100 students)
rather than for students in departmentalization.
Moreover, one of his conclusions is that
departmentalization does not produce significant
differences in basic skill development.

Jakson (1964) found no significant difference in
the arithmetic achievement of sixth-, seventh- and
eighth graders under departmentalized (between-class
grouping) and semi-departmentalized classroom
organization. However, Gerberich and Pall (1931)
reported significant differences in certain achievement
areas, but with inconsistency in direction, favoring
both patterns of classroom organization (self-contained

and departmentalized) (Cited in Price et al, 1967). 1In
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addition, Ward (1970) found that students in grades 4-6
learned reading and science significantly better in
self-contained classes than in departmentalized classes,
and there were no differences in mathematics and social
studies. Unfortunately, there is very little research
on departmentalization VS. self-contained in the primary
grades. Case (1971) found that the achievement benefit
of departmentalization, comparing fifth graders in a
middle school is significant from the match control
students remaining in self-contained elementary
classroom.

Forman (1975) examined the relative impact of two
types of educational settings: Divergent production and
achievement. The subjects were 129 second graders who
had continuous experience in either open or traditional
self-contained classrooms. Each child was given IOWA
test of basic skills. The data support that students in
self-contained classromms score significantly higher
than students in open-setting on the measure of academic

achievement (Cited in Slavin, 1987b).

Summary

Not all achievement tests measure exactly the same
thing (e.g., Baker & Schutz, 1971; Bock et al., 1982;

Bookman & Iwanicki, 1983; Buchanan et al., 1983; Linn,
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1983; Madaus et al., 1983; Mehrens, 1984; Messick, 1975,
1985; Schmidt, 1983). No single achievement test
measure all the instructional objectives of a school.
That is, there will be a taught-but-not-tested
align/misalign for most tests. There will also be some
tested-but-not-taught align/misalign. Because tests do
not all measure exactly the same thing, the misalignment
for any educational institution (school districts or
Ministry of Education) will be greater, for the same
degree of misalignment considerably influences norm-
referenced scores. Other evidence suggests that
adjusting scores to make them curriculum related has
little impact on the norms.

Recall the technical framework in this study, and
the abovementioned relationships among the three
components of the curriculum. The need in Bahrain is a
new assessment system to begin to align these components
to achieve a satisfactory development of student
performance in the elementary schools. 1In general, the
process of curriculum alignment technology is tied to
the following tasks. First aligning instructional
materials and the activities (textbooks, syllabi) with
essential skills (objectives) and other curricular
materials to each student in each grade. Second, to

develop a means of assessing student progress with
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respect to the defined essential skills. Finally, a new
system will be developed by which the data can be scored
and presented in an easy-to-use form by teachers,
Directorate of Curricula, and Ministry of Education

staff.
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CHAPTER III

METHODOLOGY

This chapter describes the (1) population and
sample, (2) data resource, (3) research instrumentation;
including; plan, design and construction the four test
forms and item pool, (4) statistical analysis (5)
statistical procedures (6) test administration, and (7)

translation procedure.

Population and Sample

The immediate population consisted of all first,
second, third and fourth grade classrooms in Bahrain
elementary schools. The population comprises 160
elementary schools with approximately 128 classes at
each of the designated grades. Schools locations
include all seven geographical regions. Schools sizes
range from fewer 200 students to more than 500 students.
All schools were relatively homogeneous in race and age
makeup: (a) in grade 1 the age mean was 6.80 years old,
(b) in grade 2 the age mean was 8.00 years old, (c) in
grade 3 the age mean was 9.00 years old and (d) in grade

4 the age mean was 9.90 years old.
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The sampling plan was designed to yield a sample of
approximately 24 classes at each grade. The final
sample size was 24 classes in each grade comprising the
enrollment of 24 schools. All students were enrolled in
twenty four schools in the first four grades.
Instruction in these schools was organized either on a
departmentalized or a self-contained basis. Moreover,
the teacher-students comparison included male-male,

female-female and female-male staff schools.

Data Resource

Through the cooperation of the principals and
teachers in the schools involved, students in the first
four grades of the participating schools completed a
mini-questionnaire which called for: (a) the child's
name, (b) the child's chronological age, (c) the child's
grade level, (d) the child's gender, (e) the school's
name, (f) classroom organizational structure
(departmentalized VS. self-contained), and (g) teacher's
gender (Appendix D).

The mini-questionnaire was completed under the
supervision of the classroom teacher who administered
the test used in this study. The grade and sex
distribution of the sample is shown in Table 1. The

total smaple comprised 9.47 percent of the target
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population (N= 35,034 students for all first four

grades) .

Research Instrumentation

Plan, Design and Construction of the Four Test Forms

The model underlying the four test forms reflects
the Bahrain mathematics curriculum for the elementary
schools (grade 1’to 4) and has no preestablished
requirement for item difficulty or for the shape of a
performance score distribution. The critical
consideration of the design is an alignment avenue that
aligns mathematics curriculum objectives (See Appendix
C), assessment and the emphasis of essential mathematics
skills (topics taught in Bahrain elementary schools
(grade 1 thru 4). The scope and structure of the
Bahrain mathematics curriculum provide the foundation
for the tests independent of the statistical
characteristics of items or scores. Thus the scope,
substance, and format of the tests are derived from
instructional objectives (essential mathematics skills)
and resources to which the Ministry of Education is
committed. Item formats reflect as closely as possible,
highly familiar, representative practice formats
included. in instructional materials. The weight given

to various subskills in each major topic is determined
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Table 1

Grade and the Sex Distribution of the Sample

Grades

1st 2nd 3rd 4th Total

grade grade grade grade

No. % No. % No. % No. % No. %
Sex
Males 382 11 396 12 398 12 405 12 1581 47
Females 440 13 435 13 431 13 429 13 1735 52
Total 822 25 831 25 829 25 834 25 3316 100
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by the scope-and-sequence emphasis that the skill
receives in the curriculum. The basic plan was to
reflect representative items from different topics for
the same grade level and from different grade levels
within the same mathematical topics. The design thus
provides instrumentation to follow across the four grade
levels the growth of student performance on the topics
which constitute the substance of the elementary school
mathematics curriculum.
Item Pool

The test items were generated from a Bahrain
mathematics curriculum at the elementary schools (grade
1 to 4). The pool includes 100 items measuring
mathematical skills development and subskills areas in
thirteen topics. Items were true-false and multiple-
choice with four responses alternatives. Operationally,
this task was accomplished through analytical work on
the curriculum mathematical guide of Bahrain elementary
schools (See Appendices A & B). This analysis yielded
scope-and-sequence tables that comprising 13
mathematical topics. From the specification tables,
items referenced to each topic were constructed to
reflect the characteristics of the mathematics
curriculum. The final list of mathematical skills is

shown below. For each mathematical topic a brief
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Table 2

Final List of Mathematical Skills and Correspondence

Number of Items in the Four Test Forms

Item Sample Description

Curriculum Content

A.

Size and Place

Relationships

1. Classify things
according to
one/two specific
properties.

2. Recognize place
relationship.

3. Identify an
ordinal pattern.

4. Know to left/
right property.

GRADE 1

A. Size and Place
Relationships

1. Which is taller?

2. Which is shorter?

3. Which is larger?

4. Which is taller?

5. Which of these are
equal size?

6. Color the third car.

7. Look at the pattern. Which
fruit should come next?

8. Color the second swan which
is on the right of the basket.

B. Number Recognition

9. Which set has 47?

10. How many?

10. How many?

11. How many?

C. Number Comparison

12. Which set has more?

13. Which set has the same
number of this set?

14. Which set has one more
than this set?

15. Which set has one less
than this set?

D. Measurement

16.

How much money?
17. How much for the toy?

B. Number Recognition
5. Count number
form 0 to 9.
6. Count through
10.
C. Number Comparison
7. Add 2 1-digit #
8. Perform "take
away" subtrac-
tion with
minuend 1-9.
D. Measurement

9. Identify local
currency.
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(Table 2 continued)

Item Sample Description

Curriculum Content

E. Geometry

18. Will this shape
will match. If you
fold it on the
dotted line.

19. Mark the ?

20 Mark the ?

GRADE 2

B. Number Recognition

21. How many are in this set?

22. What is the fourth letter
in this word?

23. What is the number?

C. Number Conmparison

26. Which is missing?

27. Which number come next?

28. Which number is the
largest.

29. What is going in [_]?

D. Measurement

41. How much money?

42. How long?

43. What time is shown?
44. What time is shown?

E. Geometry

45. Which is a rectangle?
46. Which is a square?
47. Which two are the
same size and shapes?
48. How many sides do you see?

E. Geometry
10. Show topological
relationship.
11. Know 2-dimen-
sional shapes.
B. Number Recognition

1. Count number to
999.

2. Extend number
notation to 999.

3. Count number
from 0 to 9.

C. Number Comparison

4. Know "<", ">n or
" = l!_

5. Represent rela-
tion and its
notation.

D. Measurement

6. Identify
local currency.

7. Measure length.

E. Geometry

8. Identify simple
plane figure.

9. Identify 2-
dimensional
figures.
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(Table 2 continued)

Item Sample Description

Curriculum Content

F. Basic Facts (+,-)

31. Mark (s~—)
for the correct answer
on the mathematical
copmutations: Items #
31-33.

G. Algorithm (+,-)

34. Mark () for the

correct answer
on mathematical
computations:
Items # 34-38.

F. Basic Facts (+,-)

10.

11.

12.

13.

14.

Possess accur-
ately basic
facts of
addition/
subtraction.
Give sums for
basic addition
facts to 18.
Add with zero,
to 18.

Give a
difference for
basic
subtraction
facts, to 18.

Give differences

for 2-digits
numbers, to 18.

G. Algorithm (+,-)

15.

16.

17.

18.

19.

Add three 1-
digit number
to 99.
Subtract
numbers with
minuend less
than 1,000
with/without
renaming.
Add three 1-
digit number
sums to 18.
Add 3-place
numbers with
renaming.
Subtract 3-
place number
with/without
renaming.
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(Table 2 continued)

Item Sample Description

Curriculum Content

H. Basic Facts (x)

39. Mark (»~-) for
the correct answer
on mathematical
computations:
Items # 39-40.

I. Fraction Recognition

24. Give a fraction
for a part of a
region.

25. Associate fraction with
congruent parts of
region.

J. Problem Solving

49. Solve single statement
word problems, addition
application to 99:
Items 477-78.

20. Subtract 2-
place
numbers with
no renaming.

H. Basic Facts (x)

21. Show
multiplication
situation
related to one-
to-one
relationships
to 5 X 5 = .,

22. Give products
for basic
multiplication
facts with
number to 2 and
4 as factors.

23. Give products
for basic
multiplication
facts with
numbers to 3
and 5 as
factors.

I. Fraction Recognition

24. Identify
fractional
parts of a
region.

J. Problem Solving

25. Solve single
statement word
problemns.
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(Table 2 continued)

Item Sample Description

Curriculum Content

50. Solve single statement
word problem, subtraction
application to 99: Items
#s 79-80.

GRADE 3

B. Number Recognition

51. What is the number?
52. How many thousands
in this number

71,345.

C. Number Comparison

53. Which number comes
just before 9617

54. Which number is 100
greater than 4,532

55. Round 663 to the
nearest hundred?

D. Measurement

27. Mark the value
that is the same
as of 5 dinars.
73. What time is shown?
74. Mark the value that
is the same as of

26. Solve single
statement word
problems.

B. Number Recognition

1. Count number to
9999.

2. Give word form
to standard
numeral, to
99,999.

C. Number Comparison

3. Complete a
sequence of
numbers in
consecutive
counting order,
to 99,999.

4. Round numbers
to the
nearest 100.

5. Identify
numbers that
are 100
"greater
than" to 9,999.

D. Measurement

6. Identify local
money
notations.

7. Recognize
time units.

8. Know metric
weight
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(Table 2 continued)

Item Sample Description

Curriculum Content

15,000 grams.

E. Geometry

75. Which figure
is an angle?

76. Which pair of
lines is parallel?

F. Basic Facts (+,-)

59. Mark (v~ ) for the
correct answer on
the mathematical
computation: Items #
59-62.

G. Algorithm (+,-)

10.

11.

units.

Give dinar
notation to fils
notation.
Give

quarter

hour
intervals.
Give weight
in kilograms
to grams
notation.

E. Geometry

12.

13.

Identify an
angle.

Identify
parallel lines.

F. Basic Facts (+,-)

14.

15.

16.

17.

18.

Show addition
subtraction are
inverse
operations.
Give sums for
basic addition
facts to 18.
Add with zero,
to 18.

Give a
difference for
basic
subtraction
facts, to 18.
Give differences
for two 2-digit
numbers, to 18.

G. Algorithm (+,-)

68




(Table 2 continued)

Item Sample Description

Curriculum Content

67.

H.

Mark (v~) for the
correct answer

on mathematical
computations:
Items # 67-68.

Basic Facts (x)

63.

I.

Mark (v) for
the correct answer
on mathematical
computations:
Items # 63 & 65.

Basic Facts (-)

64.

Mark (v”) for
the correct answer
on mathematical
computations:
Items # 64 & 66.

J. Algorithm (x,-)

69.

Mark (.~) for

19. Subtract
numbers with
minuend less
than 1,000
with/without
renaming.

20. Add 4-place
numbers with
renaming.

21. Subtract 3-
place number
with/without
renaming.

H. Basic Facts (%)

22. To mulyiply
with 1-5 as
factors.

23. Give
products for
basic
multiplication
facts to
number to 9
as a factor.

Basic Facts (=)

24. Compute basic
basic division
facts.

25. Give computation
for basic
division
facts with
number to
72 - 9 =,

26. Divide by zero
as divisor
factor.

J. Algorithm (x,-)

27. Multiply a
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(Table 2 continued)

Item Sample Description

Curriculum Content

the correct answer
on mathematical
computations:
Items # 69-71.

K. Fraction Recognition
56. Which fraction tells
how much is shaded?
57. Which fraction is greater?
58. Give 1/2 of 207?
L. Problem Solving
77. Solve single statement

word problem:
Items # 77-80.

28.

29.

3-place number
by a 2-place
numbers with
renaming.

Divide 2-place
numbers with
remainder.
Multiply 3-place
number by
l-place number
by rounding

the products

to nearest 100s.

K. Fraction Recognition

30.

31.

32.

Identify a
fractional
parts of a
region.
Identify
"greater than"
for a fractional
region.
Identify a
number

equal to

half of a
given

number.

I,. Problem Solving

33.

Solve single
statement and
multi-
statement word
problems: basic
computational
operations
applications.
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(Table 2 continued)

Item Sample Description Curriculum Content

GRADE 4
B. Number Recognition B. Number Recognition
81. What is the number? 1. Count number to
82. What is the place-value million.
of 4 in: 2. Give word form
1,483,762 to standard
numeral, to
million.
3. Recognize
place-value
meaning of a
digit in
hundreds,
thousands to
millions.
C. Number Comparison C. Number Comparison
83. What is goes in [] 4. Complete a
sequence
numbers in
consecutive
counting order,
to million.
D. Measurement D. Measurement
94. How many days are 5. Exchange weeks
in 5 weeks and 4 units to days
days? unit.
95. What is the length 6. Extend
to the nearest expanded notation
centimeter (cm). to metric unit:
Use your ruler. length in Cm.
96. What is the weight 7. Extend

in grams?

expanded
notation to
metric units:
weights.
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(Table 2 continued)

Item Sample Description Curriculum Content

8. Exchange
units within
system: Kilogram

to grams.
E. Geometry E. Geometry
97. Which figures 9. Match shapes
are an congruent? that are the
98. Which pair of same.
lines is perpendicular? 10. Identify
perpendicular
lines.
F. Basic Facts (+,-) F. Basic Facts (+,-)
87. Which equation 11. Identify a
belongs to this family for
family facts? basic addition

facts to 18
for a model.

G. Algorithm (+,-) G. Algorithm (+,-)
89. Which problem can 12. Add 4-place
be used to check number with
the answer 4-place number
to the work in with renaming
the box? to, 9999 for
a model.
H. Basic Facts (x) H. Basic Facts (x)
88. Which equation belongs 13. Give products
to this family of facts? /quotient for
basic
multiplication

/division facts
to 18 for a
model.

I. Basic Facts (=) I. Basic Facts (%)
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(Table 2 continued)

Item Sample Description

Curriculum Content

89. Which equation belongs
to this family of facts?

J. Algorithm (x,+)

90. Mark (.~) for
the correct answer
on mathematical
computations:
Items # 90-91.

K. Fraction Recognition

84. What is the decimal
for its fraction 4/107?
85. Mark the next
equivalent fraction
for:
2/4, 4/8..

86. Which fraction
is equal 07?

L. Fraction Computation

92. Mark (v-) for
the correct answer
on mathematical
computations: items #
92-93.

14. Give products
/quotient for
basic
multiplication
/division facts
to 18
model.

J. Algorithm (x,%)

15. Multiply a 3
-place number
numbers with
renaming.

16. Divide 3-place
numbers
with l-place
number
with no
remainder.

K. Fraction Recognition

17. Translate
fractions into
decimals.

18. Identify an
equivalent
fraction for a
model.

19. Identify a
fraction equal
to zero.

L. Fraction Computation

20. Add two fractions
with like
denominators.

21. Subtract two
uncommon
fraction
like
denominators.
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(Table 2 continued)

Item Sample Description

Curriculum Content

M. Problem Solving

99. Solve single statement
word problem:
Items # 99-100.

Problem Solving

22.

23.

Solve single
statement and
multi-statement
word:
computation
with weight and
decimal
notations.
Solve multi-
statement word
problems:
computation
with money
involved.
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definition of the subskills and the number of items
generated under the topic is indicated (See Table 2).

The item pool described above was divided into four
test forms referenced to each grade level (grade 1 to
4) . Each form was designed to test the major
mathematical objectives in each grade. Taken together,
all four forms, cover the mathematical topics that
appear in the Bahrain elementary school mathematics
curriculum. Finally, the four test forms were prepared
for administration. Thus each classroom at each grade
received a test composed of representative items
referenced to the mathematical topics being taught in
the grade.

Description of Test Forms

Form 1 (grade 1). The test items (20 items) in this
test are designed to measure the students' mathematical
skills development relative to: (a) recall size and
place relationships, (b) recognize number pattern and
order, (c) compare numbers and sets, (d) grasp
measurement concepts and (e) indicate geometrical shapes
and sizes (See Appendix D).

Form 2 (grade 2). The items (20 items) in this

test are designed to measure the students' mathematical
skills development relative to: (a) recall number

recognition, (b) recognize number comparison, (c) read
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stems' direction, (d) choose between relevant and
irrelevant facts, (e) select correct arithmetic
computation, (f) understand geometry problems, (g)
comprehend mathematical measurement topics, (h)
understand the algorithm concept, (i) recall fraction
concepts, and (j) work through the problem to a final
solution (See Appendix D).

Form 3 (grade 3). The items (30 items) in this

test are designed to measure the students' mathematical
skills development relative to: (a) a degree of
understand number recognition, order and comparison, (b)
read stems' direction, (c) compute accurately when the
four computational processes are applied in items
involving whole number and fraction, (d) understand
geometrical concepts and mathematical measurement
concepts, (e) select correct arithmetic procedures when
algorithm processes are applied involving whole numbers
concepts and (f) work through the problem to a final

solution. (See Appendix D).

Form 4 (grade 4). The items (20 items) in this
test are designed to measure the students' mathematical
skills development relative to: (a) a degree of
understand number recognition, order and comparison, (b)
read stems' direction, (c) compute accurately when the

four computational processes are applied in items
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involving whole number and fraction, and decimals, (Q4)
comprehend geometrical concepts and mathematical
measurement concepts, (e) select correct arithmetic
procedures when algorithm processes are applied
involving whole number concepts, and (f) work through

the problem to a final solution (See Appendix D).

Statistical Analysis

The Standards for Educational and Psvchological

Testing (AERA-APA-NCME, 1985) states that validity
"refers to the appropriateness, meaningfulness, and
usefulness of the specific inference made from test
scores. Test validation is the process of accumulating
evidence to support such inferences " (p. 9). Content
validity is related to how adequately the content of the
test samples the domain about which inferences are to be
made (Gay, 1985; Gronlund, 1982; Mehrens & Lehmann,
1987; Thorndike, 1982).

Psychometricians view content validity as the “sine
qua non' for establishing the validity of any measure of
educational achievement. This concept of validity
depends on: (a) how thoroughly educational objectives
have been analyzed and defined and (b) how closely these
objectives have been reflected in the test items

(Thorndike, 1982).
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A reasonable expectation for the present study
assessment instruments is that the four test forms
specify with considerable detail the mathematics topics
and the related subskills to each topic. Content
validity was stressed during the construction of the
tests. A major goal was to make sure that the test
content would be in harmony with the present-day
mathematics curriculum objectives and would measure
relatively what is actually being taught in Bahrain
elementary schools. To achieve this, there was an
extensive curricular study to review thoroughly the
current textbooks, curriculum guide and syllabi. The
mathematics topics measured and the related subskills at
the four grade level (1-4) are as follow:

1. At grade 1 five topics (place and size
relationship, number recognition, number comparison,
measurement and geometry) are used. A separate score is
obtained for each subskill as well as a total score.

2. At grade 2 nine topics (number recognition,
number comparison, measurement, geometry, basic
addition/subtraction facts, addition/subtraction
algorithm, basic multiplication facts, fraction
recognition and problem solving) are used. A separate
score is. obtained for each subskill as well as a total

SCore.
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3. At grade 3 eleven topics (number recognition,
number comparison, measurement, geometry, basic
addition/subtraction facts, addition/subtraction
algorithm, basic multiplication/division facts,
multiplication/division algorithms, fraction recognition
and problem solving) are used. A separate score is
obtained for each subskill as well as a total score.

4. At grade 4 twelve topics (number recognition,
number comparison, measurement, geometry, basic
addition/subtraction facts, addition/subtraction
algorithm, basic multiplication/division facts,
multiplication/division algorithms, fraction
recognition, fraction computation and problem solving)
are used. A separate score is obtained for each
subskill as well as a total score.

Student test performance across grade levels by
topics was presented in terms of percentage of correct
items.

Student test performance across topics by grade
levels was plotted in terms of percentage of correct
items.

In order to acquire information relevant to the
comparative achievement of first grade male and female
to perform in five mathematics topics a series of ANOVA

were undertaken. Similar analysis were employed for the
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remaining grades 2-4 in four selected schools (1, 14, 22
and 24).

An item analysis of the four tests was performed
using Kuder-Richardson # 20 to estimate the reliability
of the topics and total score. The analysis were
perform using SPSS (1981). The program also contains a
subroutine for estimating the item difficulty, a
subroutine for determining the discrimination index of
each item and a subroutine for computing item-test
point-biserial.

Summary descriptive statistics are shown in Table 3

and the item statistics are shown in Appendixes H and I.

Statistical Procedures

Scoring of the tests was done by the investigator.
Accuracy of scoring, recording and converting tests
results was checked by the investigator.

A series of analyses of variance were computed
involving two factors: Student gender and classroom
organizational structure

A series of analyses of variance were calculated
involving 2 factors (student gender and classroom
organizational structure) within four selected schools

as a case presentation: Schools # 1, 14, 22 and 24.
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Table 3

Descriptive Statistics on the Total Score of the Four

Test Forms Within Grade Levels

Grades

1st 2nd 3rd 4th
Category
Number of
Itenms 20 30 30 20
Sample Size 822 832 829 834
Means 15.10 21.60 19.90 12.40
Standard
Deviations 03.20 05.10 05.40 04.00

KR20 0.761 0.822 0.828 0.774




The significance of mean achievement differences
corresponding to gender characteristics and classroom
organizational structure within grade levels across
topics was investigated. That is, it was determined if
student gender produced significantly different mean
achievement results within and between mathematical
topics across grade levels. Moreover, it determined if
classroom organizational structure (self-contained VS.
departmentalized) produced significantly different mean
achievement results within and between topics across
grade levels. 1In addition, it was determined if the
interaction between student gender and classroom
organizational structure produced significantly
different mean achievement results between topics
between grade levels. Using the 0.01 level of
confidence, each of the ANOVA were examined for the
presence of a significant interaction among student
gender and classroom organizational structure. When a
significant interaction effect was found, simple main
effects were observed. However, when a significant
interaction was not present, the significance of the

main effects was examined.
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Test Administration

Preparation for administering the tests (grade 1
thru 4) began in February, 1986, and the tests were
administered on April 15th, 1986. During March, 1986
the investigator was present in the schools and
classrooms of each school, meeting the teachers on the
average of one day per week. During these days he
discussed with the teachers the three components of the
mathematics curriculum--objectives, instruction and
assessment.

Before the tests were administered, several
criteria were established to guide the test
administration. First, teachers were told how to
administer the test. Second, randomly selected teachers
were assigned from different classroom organizations:
self-contained versus departmentalized. Third randomly
selected teachers were assigned from different school
organizations: Male-male staff, female-male staff and
female-female staff. Fourth, directions for
administering the tests were sent to teachers one week
before administration (See Appendix E). All teachers
were given standard instructions as to method and timing

of administration.
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The tests were administered to all students who
were present on the day (April, 15th, 1986) scheduled
for testing. Students who were absent for any reason
when the tests were administered were eliminated from

further consideration in the study.

Translation Procedures

To ensure accurate translation, the following steps
were taken: (1) the four tests forms (grade 1 thru 4)
were translated from Arabic to English by faculty staff
of mathematics in the Ministry of Education. The
English Language staff, in cooperation with the Arabic
Language staff, reviewed the translation and (2) the
procedure was repeated until equivalent meaning of the

exact original words were reproduced.
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CHAPTER IV

RESULTS AND DISCUSSION

This chapter first presents the results of the
curriculum mapping by mathematical topics and grades.
Second, it deals with student test performance across
grade levels by topics. Third, it focuses on the major
learning problems across grade levels by mathematical
topics. Fourth, it describes and analyzes instructional
gaps based on student performance, nature of
instructional gaps, instructional gaps included at only
one or two grade levels, and specific instructional
gaps. Fifth, it discusses the associations of student
gender and classroom organizational structure with test
performance. Sixth, a series of one-way analyses of
variance conducted within grade levels with two factors
(sex and classroom organizations) are presented.
Seventh, an analysis of variance involving 2 factors:
Sex and classroom organizational structure and the
interaction between these two factors are presented.

Finally, a discussion of results is presented.
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Results

curriculum Mapping by Mathematical Topics and Grades

The extent of the alignment degree of textbook
coverage and curriculum objectives varied from adequate
to no textbook coverage within the curriculum topics
(See Figure 2). It should be noted that there are two
kinds of skills: Easy skills (e.g., basic
addition/subtraction facts) and hard skills (e.gqg.,
multiplication/division algorithms). Adequate alignment
of curriculum objectives and textbook occurs when the
coverage exceeds 8 pages. Partial alignment occurs when
the textbook coverage is between 6-8 pages.

Misalignment of curriculum objectives and textbooks
occurs when the textbook coverage is less than 4 pages.
The detailed map of curriculum objectives and the
textbook coverage is presented in Appendix C.

Grade 1

Figure 2 depicts that for the nine mathematical
topics at grade 1, three topics are adequately aligned
(open-closed curves, number concept 1-9, and basic
addition facts). One topic is aligned partially while
the remaining topics are misaligned with textbook

coverage. These topics are: Pattern, relationship of
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size and place, matching one-to-one and many-to-one, set
comparison, zero concept and simple word problems.
Grade 2
Figure 2 depicts that for the ten mathematical

topics at grade 2, five topics are adequately aligned
(basic addition/subtraction facts, place value for
specific number, addition/subtraction algorithms, and
basic multiplication/division facts). Three topic align
partially (sets, addition/subtraction algorithm, and
fraction recognition) while the remaining topics are
misaligned with textbook coverage. These topics are:
Measurement and metric geometry. Simple word problems
are distributed through the textbook pages. However,
the word problems topic overall is misaligned.
Moreover, in this grade there are some subskills for
each topic that inappropriately aligned. For example,
two subskills related to the addition/subtraction
algorithm are partially aligned: Add/subtract 2-place
value number with l1-place value number with renaming and
add/subtract 2-place value number with 2-place value
number with renaming.
Grade 3

Figure 2 depicts that for the ten mathematical
topics at grade 3, three topics are adequately aligned

(sets, basic multiplication facts, and word problem
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solving). Three topics are aligned partially (fraction
recognition, multiplication algorithms, and division
algorithms) while the remaining topics are misaligned.
These topics are: Whole numbers, measurement, and
nonmetric and metric geometry). Simple word problems
are distributed through the textbook pages. However,
this overall topic is misaligned. Moreover, in this
grade there are some related subskills that are
inappropriately aligned. First, two subskills related
to the sets topic are misaligned. Second, seven
subskills associated with the basic multiplication facts
are misaligned: Relationship of multiplication
operation concept and (a) repeated addition, (b) joining
equivalent sets, (c) commutative property, (d) line
number, (e) one, zero, and ten as factors, and (f) basic
facts to 5X5 and 9X9. Third, for the measurement topic,
one nonmetric subskill (money) is adequately aligned
with textbook, while another subskill (time) partially
aligned with textbook. Moreover, all subskills of
metric measurement are misaligned with the textbook.
Fourth, within multiplication algorithms all the
subskills are misaligned. Similar misalignment was
observed within division algorithms subskills. It

should be noted that at this grade level, all simple
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(easy) computational operations (basic facts) are not
covered in the textbook.
Grade 4

Figure 2 depicts that for the twelve mathematical
topics at grade 4, six topics are adequately aligned
(sets, whole numbers, fraction numbers, decimals
numbers, multiplication algorithms, division algorithms,
and word problem solving). One topic aligned partially
(fraction computation) while the remaining topics are
misaligned with textbook coverage. These topics are:
Measurement and nonmetric and metric geometry. Simple
word problems are distributed through the textbook
pages. However, the overall topic is misaligned.
Moreover, in this grade some subskills are
inappropriately aligned. First, four subskills related
to the whole numbers topic are misaligned: Odd/even
numbers, Greatest Common Factor, Least Common Multiple,
and read/write numbers to millions. Second, one
subskill associated with the addition/subtraction
algorithms is misaligned: Add/subtract 9-place value
number with 9-place value number with regrouping.
Third, one subskill related to the multiplication
algorithms is partially aligned (multiply 2-, and 3-
Place value number with l-place value number

with/without renaming). While for the same topic one

89




subskill (multiply 2-place value number with 3-place
value number with/without renaming) is misaligned.
Fourth, one subskill (divide 2-, and 3-place value
number with l-place value number with/without renaming)
related to division algorithms topic is misaligned. 1In
addition, for the same topic another two subskills
(divide 2-place value number with l-place value number
with/without renaming and divide with remainder) are
misaligned. Fifth, in fraction number concept, two
subskills are partially aligned: Fraction recognition
and equivalent fractions. While for the same topic,
three hard subskills are misaligned (compare fractions
with like denominators, with like nominators, and reduce
fractions). Sixth, most of the fraction computation
subskills are partially aligned. Seventh, one subskill
(recognition of one tenth) is partially aligned for the
decimal number concept, while the remaining subskills of
this topic (one hundredth and one thousandth) are
misaligned. Finally, most of the subskills associated
with the measurement topic (nonmetric and metric) are
misaligned. It should be noted that at this grade
level, all simple (easy) computational operations (basic
facts) are not covered in the textbook.

In sum, the curriculum mapping by mathematical

topics and grades evidences variability in alignment
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adequacy for topics and subskills across grade levels.
The mapping suggests that the coverage range may be
reflected in student test performance patterns across
grade levels by topics. For example, at grade 1 half of
the mathematical topics were misaligned with the
textbooks, at grade 2, the same number are misaligned,
at grades 3-4 most of the topics and their related
subskills were misaligned. These misalignment degree
suggest that we need to focus on the student test

performance across grade levels by topics which is

followed below.

Student Test Performance Across Grades Levels by Topics

Table 4 shows mean percentages for the thirteen
mathematical topics across the grade levels. It reveals
a relatively decrease in performance in the overall
average through the thirteen topics from grade to grade.
In grade 1 (five topics) and 2 (nine topics) the mean
students performance was above the cutoff score (70
percent) by 6 percent and 2 percent respectively.
However, in both grade 3 (eleven topics) and 4 (twelve
topics) the mean students performance was below the
Cutoff score by 4 percent and 8 percent respectively.
The decreasing mean scores from grade 1 to grade 4

appear to reflect several considerations (See Table 4).
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Figure 2. Curriculum mapping by mathematical topics and

grades (1-4) at Bahrain elementary schools.

Extent of objectives/textbook
alignment

Adequate Partial No text coverage

Mathematical
topics/
subskills

Grade 1

Classification X
according to

one/two specific

properties: Size

color, size &

color.

Open-close X
curves

Pattern X

Greater/ X
taller/

shorter..

than

Matching X
one-to-
one

Set comp- X
arison

Matching X
one-to-
many

Number X
Concept .
(1-5)
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(Fiqure 2 continued).

Extent of objectives/textbook
alignment

Adequate Partial No text coverage

Mathematical
topics/
subskills

Number X
Concept
(6-9)

Zero X
concept

Number X
concept
(10)

Basic X
addition
facts

Simple X
word
problems

Grade 2

Sets X

Basic X
addition/
subtraction

facts

Place X
value

concept for
specific

humber
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(Fiqure 2 continued).

Extent of objectives/textbook

alignment
Adequate Partial No text coverage
Mathematical
topics/
subskills
Addition/ X
Subtraction
algorithm
a. Add X
subtract
2-place
with 1-
place
with
renaming
b. Add X
subtract
2-place
with 2-
place
with
renaming
c. Add X
subtract
2-place
with 2-
place
with
renaming
Measurement X
a. Non-
standard X
b. Money X
c. Time X
Basic multi- X
plication
facts
Basic diwvi- X

sion facts
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(Figure 2 continued).

Extent of objectives/textbook
alignment

Adequate Partial No text coverage

Mathematical
topics/
subskills

Fraction X
recognition

Metric X
geometry

measure

line/segment

Grade 3

Sets X
a. set X
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arison
b. equivalent X
sets

Whole X
numbers
(100-1000)

Basic X
addition/ '
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recognition
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facts
a. rel- X
ated
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(Figure 2 continued).
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subskills
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(Fiqure 2 continued).

Extent of objectives/textbook

alignment
Adequate Partial No text coverage
Mathematical
topics/
subskills
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a. Length X
. b. Weight X
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lication/
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algorithms
a. Multiply
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with
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{(Figure 2 continued).

Extent of objectives/textbook
alignment

Adequate Partial No text coverage

Mathematical
topics/
subskills
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(Figqure 2 continued).
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alignment
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(Figure 2 continued).
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alignment
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(Figqure 2 continued).
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alignment
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Mathematical
topics/
subskills
with/without
renaming
c. Divide X
with
remainder
Fraction X
numbers
a. Fraction
recognition X
b. Equivalent
fractions X
c. Compare X
fractions
with like
denominators
d. Compare , X
fractions
with like
nominators
e. Reduce X
fractions
Fractions X
computations
a. Add/ X
subtract
fractions
with like
denominators
b. Mixed X
numbers
c. Transfer X
mixed

numbers to

101




(Fiqure 2 continued).
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(Figqure 2 continued).
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First, major problems involved learning mathematical
concepts (topics); second, instructional gaps,
particularly in complex skills at upper grades (2-4),
and specific instructional gaps associated with test
items; third, effects of student gender and classroom
organizational structure on test performance and
finally, the interaction effect between student gender
and classroom organizational structure within the four
selected schools. These considerations are discussed
below.

Major Learning Problems in Mathematical Topics Across

Grade Levels

The learning problems in grade 1 have the largest
role in shaping what is learned in the upper grades, and
therefore what students can be expected to accomplished.
How have the upper grades responded to these problems?
We must look at all grades over these learning problems.

Grade 1

Table 4 shows that 24 percent of grade 1 students
(n=821) did not learn the five topics that comprise
mathematics instruction at this grade. This may be
accounted for by some learning problems that the
children face.

A. Matching relations. This skill requires the

following subskills which received inadequate
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Table 4

Summary of Students Performance on Mathematics Topics

Items at Grades 1-4

No. of items Mean % correct
Grades

1 2 3 4 1 2 3 4
Mathematical N 821 832 829 834
topics
Place and size 8 NT@ NT NT 77 NT NT NT
relationships
Number 3 3 2 2 88 84 77 61
recognition
Number 4 4 3 1 70 66 52 65
comparison
Measurement 2 4 3 3 54 57 46 51
Geometry 3 4 2 2 81 75 85 75
Basic addition/ NT 4 4 1 NT 83 85 60
subtraction facts
Addition/ NT 5 2 1 NT 76 57 41
subtraction algorithms
Basic NT 2 4 1 NT 83 68 57
multiplication/division facts
Multiplication/ NT NT 3 2 NT NT 51 56
division algorithms
Fractions NT 2 3 NT 82 82 73
recognition
Fractions NT NT NT 2 NT NT NT 80
computations
Problem solving NT 2 4 2 NT 52 61 49
Total 20 30 30 20 76 72 66 62

a: Not tested (NT).
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instructional attention: (1) recognizing the matching
relations such as; larger/smaller than and independence
characteristics of these relations in size or position
of the objects (items # 1-4); (2) recognizing a right
from a left in place relations; (3) using matching to
recognize a set of objects as that the set has as many
members as a given set, has more than a given set or
fewer than a given set (items # 13-15); and (4)
comparing objects and check which is longer or shorter
(items # 1-2).

B. Order relations--ordinal number readiness. This

skill requires the following subskills which received
inadequate instructional attention: (1) identifying
collecting of objects in order from tallest to shortest
(item # 5); and (2) following and constructing pattern
based on ordering (item # 7).

C. Counting. This skill requires the following
subskills which received inadequate instructional
attention: (1) recognizing the number and numeral in
order (items # 10-12); and (2) counting correct the
elements of a set by ones and state the number in the
set (items # 16-17).

D. Geometry. This skill requires the following
subskills which received inadequate instructional

attention: Using of a term denoting a concept. For
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example, remembering the features of the various
concepts; confusing between the triangle and circle
concepts (items # 19-20).

Grades 2, 3 and 4

Table 4 shows that 28 percent, 34 percent and 38
percent of the total student sample in grade 2 (n=834),
3 (n=829) and 4 (n=836) respectively, did not perform
well in the mathematical skills were assessed in these
grades. This may be accounted for major problem learning
that the children face.

A. Counting. This skill requires the following

subskills which received inadequate instructional
attention: (1) accumulating the counting experiences; in
grade 2 items # 1-2, in grade 3 Items # 3-4 and in grade
4 Items # 1-2; (2) ability to deal with large number and
to understand regrouping principles: Items # 1-2 in
grade 3 and items # 2-3 in grade 4; (3) mastering the
essential objectives related to counting and to
understand larger numbers: Items # 6-9 in grade 2, items
# 1-4 in grade 3 and items # 1-3 in grade 4; and (4)
comparing larger numbers depends on an understanding of
Place value system of numeration. It is not always
Clear to children that 1,012 is greater than 989: items

# 7-8 in grade 2 and item # 3 in grade 4. Thus good
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knowledge of counting order is necessary if students are
to avoid difficulty in comparing large numbers.

B. Geometry. This skill requires the following

subskills which received inadequate instructional
attention: using of a term denoting a concept. For
example, remembering which operations are associated
with a given concept: Continually misusing the term
square, similar shapes, perpendicular lines: Items # 25-
28 in grade 2, items # 25-26 in grade 3 and items # 17-
18 in grade 4.

C. Computational skills. Computational skills play

an important role in elementary school mathematics.
Inability to compute is a great handicap to any
mathematics student; the problems related to this area
are as follow:

1. Problems related to incorrect procedures of
performing an algorithm which are based on a fundamental
lack of understanding numbers and operations: Items #
14-18 in grade 2, items # 17-20 in grade 3 and items 9-
11 in grade 4.

2. Problems related to inadequate mastery of basic
facts. There is no question that a major factor in
mistakes by students in elementary school mathematics is
an inadequate mastery of basic facts. A lack of mastery

in basic facts and skills greatly limits what can be
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achieved from studying mathematics: Items # 11-13 and
items # 19-20 in grade 2, items # 9-12 in grade 3 and
items # 7-8 in grade 4.

3. Problems related to "irrelevant rules" errors.
Sometimes students get problems correct but for the
wrong reasons. For example, at grade 2 on page 7 some
students answered all the items in grade 2 by addition
getting some problems correct but failing to distinguish

between the addition and subtraction algorithms.

Instructional Gaps Based on Student

Performance

A "gap" signifies a performance element missing
from the body of text and instructional transaction--
concept, topic and skill--that is prerequisite to
mathematics being learned (Buchanan et al., 1983;
Gagne’, 1977). When students have not learned
prerequisite knowledge, they are severely handicapped in
acquiring subsequent concepts and skills. If a student
is experiencing difficulty, assuming the difficulty is
not based on emotional, physical, or other "nonacademic"
problems, there must be some prerequisite aspects of
mathematics that the student does not understand
(Driscoll, 1981). By identifying prerequisite

know1edge, it is possible to determine the specific
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instructional gaps that led to observed errors
(discussed later within the nature of instructional gaps
and the specific instructional gaps for the same skill
across grade levels).

Nature of Instructional Gaps Across Grade Levels Within

Topics

Here are some situations that illustrate the nature
of instructional gaps between the same topic across
grade levels such as: (1) same label but different,
unrelated meaning, (2) same label but semi-related
meaning and (3) same label with direct, prerequisite
meaning.

Number Recognition

Table 4 shows an inconsistent pattern order of
skill development in number recognition. The mean
percentages are: For grade 1, 18 percent; for grade 2, 4
percent and for grade 3, 7 percent above the cutoff
score respectively. However, in grade 4 the students
performance was 9 percent below the cutoff score. The
pattern may be accounted for by the following
explanation:

A. Same label but different, unrelated meaning.

The cause for drops in mean percentage for this topic
(skill) may be related to the organization of number

recognition skill development by grade level. The
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headings are usually the same at each grade but ‘the
subskills assessed may be different. For example, in
grade 1 the subskills of involve counting from 0 to 9.
In grade 2 the number notation extends to 999. In both
grade 3 and 4 the subskill involves relating a given
word form to standard numeral to 99,999.

B. Same label with direct prerequisite meaning.

All grades include the number recognition label. 1In
grade 1, the subskill of counting from 0 to 9 is
directly prerequisite to the grade 2 subskill of
counting from 0 to 999. Students should do well on
number recognition in order to be successful in learning
the same subskills in grade 3 and 4. But in this case,
the performance drops by 14 percent from grade 1 to 2,
raise up to 3 percent in grade 3 and finally drops again
by 16 percent in grade 4. This may be related to the
specific instructional gaps discussed later.

C. Same label but semi-related meaning. Clearly

for all grades number recognition skill is partially
prerequisite to skill development at a later grade
across grade levels. For example, counting from 0 to 9
in grade 1 is only partially prerequisite to develop the
subskill "give word to standard numeral form to 99,999

in both grade 3 and 4".
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Number Comparison

Table 4 illustrates an inconsistent pattern across
the four grades for number comparison. In grade 1 a
subskill is to complete a sequence of number in
consecutive counting order to 10. In grade 2 a subskill
is to compare two numbers using "greater/lesser than" to
999. 1In grade 3 a subskill is to identify ordinal
number. And in grade 4 the subskill is to identify
place-value of a digit in number to million. Although
the same label is used, the skill has different and
unrelated meaning across the grades.

Measurement

Again, the pattern in Table 4 reflects a skill with
the same label but different, unrelated meaning across
grades.

In grade 1 and 2, measurement items assess
recognition and counting of the value of different money
denomination--e.g., dinar, 1 fils, 5 fils..etc.

In grade 2 and 3, measurement items assess
recognition of the value of different denominations--
€.g., hour, 1/2/hour..etc.

In grade 3 and 4, measurement items assess
knowledge of metric units--length in centimeter,

measuring weight in grams.
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Clearly, the grades 1 and 2 measurement skills are
different and fairly unrelated to grade 3 and 4
measurement skills--probably not prerequisite from grade
to grade. In other words, a student probably does not
have to have grade 2 measurement skills (e.g., money) to
be successful in learning the grade 4 measurement skill
(metric).

Geometry

Table 4 shows that most students across grade
levels performed were well on the geometry topic.
However, some students had not yet acquired the concept
or skill involved: 19 percent, 25 percent, 15 percent
and 25 percent across grade levels respectively. 1In
this situation the reason for this is not differences in
relationship between skills but it may be related to
other factors, such as specific instructional gaps
discussed later.

Gaps Involving Complex Skills at Grade 2-4

These include the topics of basic
addition/subtraction facts, addition/subtraction
algorithm, basic multiplication facts, fraction
recognition, and problem solving. The patterns are
illustrated in Table 4. Table 4 indicates that the
performance varies according to the extent of

instruction provided on the topics and on the complexity
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of the subskills that comprise the topic. For example,
performance is very high on addition/subtraction facts
at grade 2 and 3 which by this time have received a
great deal of instructional emphasis. However, the
performance drops at grade 4 when very large numbers and
complicated computational operations are introduced.
Performance on the addition/subtraction algorithm varies
directly with the complexity of item nuances. The same
relationships hold for the other topics. On all of the
topics a large number of students have yet to acquire
the skills involved.

Instructional Gaps Included at Only one or Two Grade

Levels

These include (size and place relationship)
included only at grade 1, (Basic division facts)
included at grade 3 and 4, and (fraction computation)
included only at grade 4. The patterns are illustrated
in Table 4. On only two of these topics, (size and
place relationships at grade 1 and (fraction
computation) at grade 4 is the performance above the
cutoff score of 70 percent. The patterns indicate the
desirability of strengthening the instruction or
otherwise modifying the curriculum relative to these

topics.
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Sspecific Instructional Gaps: Within Grades Levels

Across Topics

In the following analysis, the focus was on the
correct/incorrect responses to each topic with-grade-
levels-across-topics. The result is based on
classification of errors (bugs) (Ashlock, 1982; Brown &
Burton, 1978; Marshall, 1984; Radatz, 1979; Roberts,
1969). They include a general classification of
students errors within five categories: (1) errors in
processing language information, (2) errors in
interpreting spatial information, (3) errors in
selecting appropriate procedures, (4) errors in making
concept associations, and (5) errors in using irrelevant
rules or information.

The present study findings suggest that most
incorrect responses (specific instructional gaps)
related to these errors categories.

The pattern of student accomplishment on the
various topics categories at each grade levels is shown
in Figures 3a-d. These Figures show differential
patterns of student performance across the mathematical
topics.

Grade 1
Of the five topics (size and place relationship,

number recognition, number comparison, measurement and
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geometry) in this grade, measurement skill had the
lowest score. The low performance appears to reflect
several determinants. One explanation is that the
students really do not learn the target skill from
instruction. Second, the students may not understand
the test item format or may confused by the
illustrations in the test directions.

Another explanation reflects specific learning
weaknesses deriving from instructional gaps in this
skill. That is the students exhibited errors in
answering specific test items such as: (a) failing to
identify coins correctly, (b) failing to add coins
correctly and (c) counting only the number of coins.

Second, Figure 3a reflects strong alignment between
curriculum objectives and the test items. On number
recognition and geometry, which receive considerable
instructional emphasis, performance is generally high.
However, there are still some learning weaknesses
deriving from instructional gaps. For example, in the
ordinal number (subskill), the students count by one
less or one more than the correct number in the item.
These students were about 12 percent of the total grade
1l sample. Similarly, for the geometry topic, 19 percent
of the sample in this grade did not answer the

geometrical items correctly, exhibiting weaknesses in
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choosing a shape that matches the designated shape in
the stem of the question.

Third, Figure 3a reflects relatively alignment
between curriculum objectives and the test items on
number comparison. However, there are still some
learning weaknesses deriving from instructional gaps:
(a) misreading the ordinal number and (b) counting the
number incorrectly.

From a psychometric perspective, the pattern of
intercorrelations is consistent with the instructional
pattern. Each topic correlafes relatively and
significantly high with total score; the range was
between .63 in geometry and .76 in size and place
relationship. Within topics, the correlation
coefficients were considerably lower but significant.
For example, the correlation coefficient between number
recognition and number comparison was .38. The item (20
items) pool exhibits good structure as evidenced by KR20
reliability of .761.

Grade 2

Of the nine topics (number recognition, number
comparison, measurement, geometry, basic
addition/subtraction facts, addition/subtraction
algorithm, basic multiplication facts, fraction

recognition and problem solving) in this grade, three
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Figure 3a. Graphical representation of the total
student performance at grade 1 within mathematical

topics.
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skills (basic addition/subtraction facts, basic
multiplication facts and fraction recognition) had the
highest scores. However, some students did not learn
the skills (see Fiqure 3b).

Weaknesses deriving from instructional gaps in
basic addition/subtraction facts include: (a) making an
error in the basic facts (e.g., one more/less than the
correct answer), (b) failing to understand the meaning
of the operation sign, (c) perceptual error of reversing
the sum digit, (d) failing to understand the identify
element zero (when it occur in the stem) e.g., choosing
zero as the correct answer and (e) reversal of direction
of subtraction--subtracting top number from the bottom
number.

Weaknesses in fraction recognition deriving from
instructional gaps include: (a) interchanging shaded
and unshaded units, (b) making an error in counting the
parts and (c) reversing the result of "less/greater
than" symbols.

Weaknesses in basic multiplication facts deriving
from instructional gaps include: (a) failing to
interpret operation sign correctly (e.g., adding instead
of multiplying) and (b) failing to understand
multiplication facts by 2 as a factor (choosing "2"

rather than the correct answer).
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Performance on the number recognition, geometry and
addition/subtraction algorithm was above the cutoff
score.

Weaknesses in number recognition deriving from
instructional gaps include: (a) error in counting an
ordinal number by one less/more than the correct answver,
(b) omitting place holder for ones or tens, (c)
incorrectly including an ordinal number 2 before/after
than the correct ordinal number and (d) reversing
digits.

Weaknesses in geometry deriving from instructional
gaps include: (a) choosing a shape does not match the
designated word, (b) failing to rotate the figure and
(c) an error in counting the sides of the figure
(especially in item # 28).

Weaknesses in addition/subtraction algorithm items
deriving from instructional gaps include: (a) making an
error in basic facts, (b) failing to understand the
algorithm, (c) failing to interpret operation sign
(e.g., subtracting instead of adding) correctly and (d)
reversing digit.

It is possible to relate the low performance to the
instructional emphasis for all three topics. These
three topics were aligned but not highly with curriculum

Objectives in the second grade.
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The three topics with lowest means--number
comparison, measurement and problem solving--did not
align with curriculum objectives and textbook coverage
of subskills at this grade.

Number comparison weaknesses deriving from
instructional gaps include: (a) miscounting in ordinal
number than the correct answer, (b) reversing digits.
and (c) misusing "=" or reversing the roles of "<" usmn,

Measurement topic weaknesses deriving from
instructional gaps include: (a) failing to identify
coins correctly, (b) failing to add coins correctly, (c)
making an error of quarter of hour, (d) misusing the
incorrect dimension (e) making an error in 1 or 1/2 unit
either direction and (f) starting measurement at one
instead of zero.

Finally, problem solving weaknesses deriving from
instructional gaps include: (a) failing to choose the
correct operation and (b) making an error in the basic
facts (e.g., one more/less than the correct answer).

From a psychometric perspective, each topic
correlates relatively and significantly with total
Score; the range was between .40 in fraction recognition
and .78 in basic addition/subtraction facts. Among

topics, the correlation coefficients are considerably
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Fiqure 3b. Graphical representation of the total

student performance at grade 2 within mathematical

topics.
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lower but significant. The item (30 items) pool
exhibits good structure as evidenced by KR20 reliability
of .822.

Grade 3

Of the eleven topics (number recognition, number
comparison, measurement, geometry, basic
addition/subtraction facts, addition/subtraction
algorithm, basic multiplication/division facts,
multiplication/division algorithm fraction recognition
and problem solving) in this grade, measurement, number
comparison addition/subtraction algorithm, basic
division facts, multiplication/division algorithm and
problem solving skills had the lowest score.

Weaknesses in basic addition/subtraction facts
deriving from instructional gaps include: (a) making an
error in the basic facts (e.g., one more/less than the
correct answer), (b) failing to understand the meaning
of the operation sign, (c) reversing the sum digit, (d)
failing to understand the identify element zero (when it
occur in the stem); e.g., choosing zero as the correct
answer and (e) reversing the direction of subtraction--
subtracting top number from the bottom number.

Weaknesses in basic multiplication facts deriving
from instructional gaps include: (a) failing to

interpret operation sign correctly (e.g., adding instead
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of multiplying) and (b) failing to understand
multiplication facts by 2 as a factor (choosing "2"
rather than the correct answer).

Weaknesses in fraction recognition deriving from
instructional gaps include: (a) reversing numerator and
denominators and (b) interchanging shaded and unshaded
parts.

Weaknesses in basic division facts deriving form
instructional gaps: (a) making an error in the basic
facts (b) failing to interpret operation sign correctly
(e.g., subtracting instead of dividing) and (c) failing
to understand the meaning of division operation (e.q.,
moving the dividend and the divisor together, as in 0 -
6 = 60. rather than the correct answer).

Weaknesses in number recognition skill deriving
from instructional gaps include: (a) miscounting an
ordinal number by one less/more than the correct answer,
(b) omitting place holder for ones or tens, (c) placing
an ordinal number 2 before/after the correct ordinal
number and (d) reversing digits.

Weaknesses in answering the geometry items deriving
from instructional gaps include: (a) failing to
distinguish between an angle and other geometrical
shapes (like "S" shape) and (b) choosing a perpendicular

lines instead of parallel lines.
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Weaknesses in the addition/subtraction algorithm
topic deriving from instructional gaps include: (a)
making an error in basic facts, (b) failing to
understand the algorithm, (c) failing to interpret
operation sign (e.g., subtracting correct operation) and
(d) making an error in the basic facts (e.g., one
more/less than the correct answer).

Measurement weaknesses include: (a) failing to
read words correctly, (b) making an error of quarter
hour, (c) reversing numbers shown by hour and minutes
and (d) confusing in weight notation (e.g., grams
instead of kilograms).

Weaknesses in multiplication/division algorithm
deriving from instructional gaps include: (a) making an
error in the number of zero, (b) failing to interpret
the operation sign correctly (adding instead of
multiplying), (c) confusing the place value of partial
products, (d) deriving an answer before operation was
completed and (e) misinterpreting a remainder was
interpreted wrongly.

Problem solving weaknesses deriving from
instructional gaps include: (a) lacking reading skills
or fundamental operation knowledge, (b) failing to
choose the correct operation, (c) choosing a given

humber as an answer and (d) failing to rename correctly.
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From a psychometric perspective, each topic .
correlates relatively and significantly with total
score; the range was between .26 geometry and .71
problem solving. Among topics, the correlations were
considerably lower but significant. For example, the
correlation coefficient between number comparison and
measurement was .47 and the correlation between geometry
and fraction recognition was below .05. The item (30
items) pool exhibits good structure as evidenced by KR20
reliability of .828.

In sum, Figure 3c shows that five topics out of
eleven were aligned with curriculum objectives at grade
3. However, five topics were misaligned with curriculum
objectives. The misalignment reflects the following
consideraticns: (a) old rather than the new curriculum
curriculum was implemented, (b) the misaligned-skills
get less instruction and practice than the aligned-
skills, and (c) reliance on grade level in instructional
materials (textbooks).

Grade 4

Of the twelve topics (number recognition, number
comparison, measurement, geometry, basic
addition/subtraction facts, addition/subtraction
algorithm, basic multiplication/division facts,

multiplication/division algorithm fraction recognition
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Figqure 3c. Graphical representation of the total

student performance at grade 3 within mathematical

; topics.
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around 50 percent and 2 topics means around 40 percent.
Obviously these nine topics were highly misaligned with
the curriculum objectives at this grade.

Weaknesses in number recognition skill deriving
from instructional gaps include: (a) miscounting an
ordinal number by one less/more than the correct answer,
(b) omitting place holder for ones or tens, (c) placing
an ordinal number 2 before/after the correct ordinal
number and (d) reversing digits.

Weaknesses in number comparison deriving from
instructional gaps include: (a) choosing equality
instead of inequality and (b) misusing "=" or reversing
the roles of "<t U>n,

Basic addition/subtraction weaknesses deriving from
instructional gaps include: (a) making an error in the
basic facts (e.g., one more/less than the correct
answer), (b) failing to understand the meaning of the
operation sign, and (c) failing to use only the number
listed in the family of facts.

Weaknesses in multiplication/division facts,
deriving from instructional gaps include: (a) failing
to interpret operation sign correctly (e.g., adding
instead of multiplying) and (b) failing to use only the

number listed in the family of facts equation.
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Weaknesses in addition/subtraction algorithm topic
deriving from instructional gaps include: (a) making an
error in basic facts, (b) failing to understand the
algorithm, (c) failing to interpret operation sign
(e.g., subtracting instead of adding) correctly, (d)
reversing digit, (e) failing to recognize that the
addition and subtraction are inverse operations, (f)
failing to reposition the numbers and (g) regrouping
directly from hundreds to ones.

Weaknesses in measurement deriving from
instructional gaps include: (a) failing to read words
correctly, (b) making an error in basic facts, (c)
misusing the incorrect dimension, (d) confusing in
weight notation (e.g., grams instead of kilograms), (e)
making an error in 1 or 1/2 unit either direction and
(f) starting measurement at one instead of zero.

Multiplication/division algorithm weaknesses
deriving from instructional gaps include: (a) making an
error in the number of zero, (b) failing to interpret
the operation sign correctly (adding instead of
multiplying), (c) a place value of partial products was
confused, (d) derived an answer before operation was
completed, (e) a remainder was interpreted wrongly (f)

failing to subtract correctly (g) for hundreds, the
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child just add without multiplying first and (h)
division from right to left.

Problem solving weaknesses deriving from
instructional gaps include: (a) lacking complex mental
processes, quantitative thinking, the ability to read
and the amount of fundamental operation knowledge, (b)
failing to choose the correct operation, (c) choosing a
given number as an answer, (d) failing to rename
correctly and (e) the rule of placing the decimal point
in the differences is applied in a sum.

From a psychometric perspective, each topic
correlates relatively and significantly with total
score; the range was .41 in geometry and .63 in
measurement. Within topics, the correlations
coefficients were considerably lower but significant.
For example, the correlation between basic
addition/subtraction facts and basic multiplication
facts was .39 and the correlation between geometry and
addition/subtraction algorithm was below .05. The item
(20 items) pool exhibits good structure as evidenced by
KR20 reliability of .774.

In sum, Figure 3d shows that three topics out of
twelve were aligned with curriculum objectives at grade
4. However, nine topics were misaligned with curriculum

objectives. The misalignment includes the following
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consideration: (a) the old rather than new curriculum
was implemented, and (b) the misaligned-skills get less

instruction and practice than the aligned-skills.

Association of Student Gender With Test Performance

To investigate the association of student gender
differences with the test scores, a series of analyses
of variance (ANOVA) was performed for each topic and
total test score. The results are shown in Table 5.

The pattern of significant effects is shown in
Figure 4a. The pattern is not easily interpreted.
However, where differences occur, females tend to score
higher than male, except at the third grade where the
tendency is reversed. Where there are differences on
the measurement topic, males consistently score higher
than females. Where there are differences on the
addition/subtraction algorithm and problem solving

topics, females consistently score higher than males.

Association of Classroom Oorganizational Structure

(Departmentalized VS. Self-Contained) With Test

Performance at Grade 1-3

To investigate the association of classroom
organizational structure with test score at grades 1-3, a

series of analyses of variance was conducted
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Figure 3d. Graphical representation of the total

student performance at grade 4 within mathematical

topics.
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Table 5

Summary of ANOVA Results Within Grades Across Topics by

Sex Factor (1-4)

Summary Means F-value Probability
Male Female
Mathematical
Topics
Grade 1
n=381 n=440
T12 6.12 6.22 01.54 NS
T2 2.51 2.75 20.53 .01
T3 2.72 2.91 06.05 .01
T4 1.06 1.10 00.31 NS
T5 2.23 2.60 34.20 .01
Total 14.70 15.57 16.41 .01
Grade 2

n=396 n=435

T2 2.22 2.22 00.00 NS
T3 2.71 2.60 02.88 NS
T4 2.38 2.15 08.22 .01
T5 2.90 3.12 12.05 .01
Té6 3.14 3.44 17.35 .01
T7 3.51 4.02 29.74 .01
T8 1.60 1.74 10.54 .01
T11 1.61 1.66 01.69 NS
T13 1.09 1.01 02.29 NS
Total 21.17 21.95 04.92 NS
Grade 3

n=398 n=431

T2 1.55 1.52 00.37 NS
T3 1.83 1.31 65.92 .01
T4 1.69 1.11 74.79 .01
T5 1.73 1.66 60.00 .01
T6 3.35 3.43 0l1l.22 NS
T7 . 1.06 1.23 09.76 .01
T8 1.43 1.44 00.10 NS
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(Table 5 continued).

Summary Means F-value Probability

Male Female

Topics

n=398 n=431

T9 1.34 1.20 07.57 .01

T10 1.75 1.34 37.38 .01

T1l1l 2.54 2.41 06.86 .01

T13 2.61 2.29 15.89 .01

Total 20.90 18.94 27.79 .01
Grade 4

n=405 n=429

T2 1.12 1.32 17.84 .01
T3 0.61 0.70 04.89 NS
T4 1.64 1.45 09.51 .01
T5 1.46 1.53 03.36 NS
T6 0.57 0.64 04.99 NS
T7 0.34 0.47 12.69 .01
T9 0.50 0.63 13.61 .01
T10 1.03 1.22 12.51 .01
T11 2.06 2.33 19.48 .01
T12 1.45 1.74 09.94 .01
T13 0.91 1.06 07.95 .01
Total 11.70 13.07 26.64 .01

Note. a: Topics (T): Place and size relationship (T1),
Number recognition (T2), Number comparison (T3),
Measurement (T4), Geometry (T5), Basic addition and
subtraction facts (T6), Addition and subtraction
algorithms (T7), Basic multiplication facts (T8), Basic
division facts (T9), Multiplication and division
algorithms (T10), Fraction recognition (T11), Fraction
computation (T12), and Problem solving  (T13).
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Figure 4a. Association of student gender with test

performance.
Grades

1st 2nd 3rd 4th

grade grade grade grade
Matpematical
Topics
Size and Place Relationship F2
Number Recognition F F
Number Comparison F MP F
Measurement M M M
Geometry F F M F
Addition/Subtraction Facts F F
Addition/Subtraction Algorithm F F F
Multiplication Facts F F
Division Facts M F
Multiplication/Division Algorithm M F
Fraction Recognition M F
Fraction Computation F
Problem Solving F F
Total F F M F
a: Female (F).
b: Male .(M).
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Table 6

summary of ANOVA Results Within Grades Across Topics by

Classroom Organizational Structure Factor (1-3)

Summary Means F-value Probability
Dept.2 selfcC.
Topics
Grade 1
n=511 n=310
T1 6.01 6.45 25.51 .01
T2 2.60 2.70 03.51 NS
T3 2.77 2.90 02.91 NS
T4 0.94 1.31 39.99 .01
T5 2.28 2.66 35.69 .01
Total 14.61 16.03 38.64 .01
Grade 2
n=729 n=102
T2 2.20 2.35 01.04 NS
T3 2.69 2.89 07.31 .01
T4 2.21 2.55 08.09 .01
T5 2.98 3.24 06.77 .01
T6 3.27 3.47 03.35 NS
T7 3.73 4.10 06.50 .01
T8 1.64 1.82 07.20 .01
T1l1 1.65 1.54 02.89 NS
T13 1.01 1.28 12.03 .01
Total 21.34 23.27 13.03 .01
Grade 3
n=714 n=115
T2 1.50 1.73 12.10 .01
T3 1.51 1.82 10.74 .01
T4 1.34 1.65 09.02 .01
T5 1.74 1.44 28.44 .01
T6 3.33 3.73 07.15 .01
T7 1.10 1.41 01.17 NS
T8 1.40 1.44 01.62 NS
T9 1.23 1.46 08.49 .01
T10 1.59 1.17 17.82 .01
T11 2.42 2.80 29.88 .01
T13 2.39 2.75 09.55 .01
Total 19.61 21.59 13.34 .01

a: Departmentalized (Dept.).
b: Self-contained (SelfcC.)
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Fiqure 4b. Association of classroom organizational

structure with test performance.

Grades
1st 2nd 3rd

grade grade grade
Matpematical
Topilcs
Size and Place Relationship s@
Number Recognition S S S
Number Comparison S S S
Measurement S S S
Geometry S S pP
Addition/Subtraction Facts S S
Addition/Subtraction Algorithm S S
Multiplication Facts S S
Division Facts S
Multiplication/Division Algorithm D
Fraction Recognition S
Fraction Computation
Problem Solving S
Total S S S

a: Departmentalized (D).
b: Self-contained (S).
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for each topic and total score. The result is shown in
Table 6. There was no analysis for grade 4 due to
unequal sample, (grade, 801 in departmentalized to 33 in
a self-contained).

The pattern of significant effects is shown in
Figure 4b. Where differences occur, self-contained
classroom organization students tend to score higher
than departmentalized classroom students. The reason
may related to a more focused instructional emphasis in

self-contained classrooms.

Association of Student Gender With Test Performance at

Grade Levels Within Four Schools

To further investigate the association and
interaction of student gender and classroom
organizational structure with test performance a
subsample of schools was selected to provide a balanced
sample for the analysis. This sample constituted four
schools: Self-contained classes/female students, self-
contained classes/male students, departmentalized
classes/female students, and departmentalized
Classes/male students. This sample provided a basis for
investigating both main and simple effects and
interactions of the two factors for all topics and total

Score at grade 1 through 4.
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To investigate the association of student gender
differences on the test scores within the four selected
schools, a series of analyses of variance (ANOVA) was
performed for each topics and total test score. The
results are shown in Table 7.

The pattern of significant effects is shown in
Figure 4c. The pattern is not easily interpreted.
However, where differences occur, females tend to score
higher than male, except at the third grade where the
tendency is reversed. Where there are differences on
the measurement topic, males consistently score higher
than females. Where there are differences on the
addition/subtraction facts topic, females consistently

score higher than males.

Association of Classroom Organizational (Departmentalized

VS. Self-Contained) With Test Performance at Grades Levels

Within Four Schools

To investigate the association of classroom
organizational with test score at grade, a series of
analyses of variance (ANOVA) was conducted for each
topic and total score. The result is shown in Table 8.

The pattern of significant effects is shown in Figure

4d. The pattern is not easily interpreted. However,
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Table 7

Summary of ANOVA Results Within Grades Across Topics by

Sex Factor (1-4) Within Four Schools

Summary Means F-value Probability
Male Female
Mathematical
Topics
Grade 1
n=62 n=69
T12 5.97 6.68 12.30 .01
T2 2.52 2.78 05.23 .01
T3 2.74 3.29 11.99 .01
T4 0.95 1.62 39.55 .01
TS5 2.29 2.80 17.56 .01
Total 14.97 16.92 30.30 .01
Grade 2
n=62 n=67
T2 2.44 2.06 06.31 .01
T3 2.71 2.60 00.32 NS
T4 2.82 2.04 17.67 .01
TS 2.84 3.27 06.38 .01
T6 3.11 3.33 01.37 NS
T7 3.55 3.81 00.98 NS
T8 1.71 1.75 00.12 NS
Ti1l 1.76 1.72 00.20 NS
T13 0.89 1.18 00.63 NS
Total 21.82 21.55 00.09 NS
Grade 3
n=64 n=67
T2 1.81 1.73 16.08 .01
T3 1.61 1.15 10.62 .01
T4 1.23 0.88 08.64 .01
T5 1.87 1.88 00.08 NS
Té6 3.56 3.51 00.08 NS
T7 1.15 1.45 06.06 .01
T8 1.45 1.35 00.11 NS
TS 1.20 1.10 02.19 NS
T10 0.70 0.75 00.35 NS
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(Table 7 continued).

Summary Means F-value Probability
Male Female

Mathematical

Topics
T11 2.80 2.60 04.50 NS
T13 2.73 2.00 14.54 .01
Total 19.94 18.58 04.33 .01

Grade 4
n=72 n=69

T2 0.93 1.48 08.90 .01
T3 0.53 0.65 00.08 NS
T4 1.43 1.94 00.00 NS
T5 1.29 1.74 05.30 .01
T6 0.36 0.72 10.26 .01
T7 0.29 0.51 00.02 NS
T8 0.37 0.61 03.26 NS
T9 0.37 0.61 03.26 NS
T10 1.07 1.13 05.81 .01
T1i1 2.08 2.45 00.24 NS
T12 1.33 1.75 04.09 - NS
T13 0.46 1.09 00.26 NS
Total 10.15 14.07 02.60 NS

Note. a: Topics (T): Palce and size relationship (T1),
Number recognition (T2), Number comparison (T3),
Measurement (T4), Geometry (T5), Basic addition and
subtraction facts (T6), Addition and subtraction
algorithms (T7), Basic multiplication facts (T8), Basic
division facts (T9), Multiplication and division
algorithms (T10), Fraction recognition (T11), Fraction
computation (T12), and Problem solving (T13).
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Figure 4c. Association of student gender with test

performance within four schools.

Grades
1st 2nd 3rd 4th
grade grade grade grade
Mathematical
Topics

Size and Place Relationship F2

Number Recognition F M M F
Number Comparison F MP F
Measurement F M M

Geometry F F F
Addition/Subtraction Facts F

Addition/Subtraction Algorithm F
Multiplication Facts F
Division Facts F
Multiplication/Division Algorithm F

Fraction Recognition
Fraction Computation

Problem Solving

= 2 2R X

Total - F

a: Female (F).
b: Male (M).
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where differences occur, self-contained students tend to
score higher than departmentalized within all grade

levels.

Interaction between Students Gender and Classroon

Organizational Structure

To investigate the manner in which departmental and
self-contained class organization may differentially
effect the test performance boys and girls, the results
for the four schools representing each of these
classification categories were subjected to a series of
analyses of variance for each topic at each grade.

As can be noted in Table 9, for the most part there
were no significant interactions. The significant
interactions which were identified are graphed in
Figures 5a-k.

At grade 1, the interaction appears to result from
lower performance of males in departmentalized classes
(See Figures 5a-c).

At grade 2, the interaction reflects the same
relationship but for females rather males (See Figure
5d) .

At grade 3, there is a tendency for better male

performance in departmentalized than in self-contained
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Table 8

summary of ANOVA Results Within Grades Across Topics by

Classroom Organizational Structure Within Four Schools

Summary Means F-value Probability

Dept.2 selfc.P

Mathematical
Topics
Grade 1
n=69 n=62
T1 5.97 6.76 14.85 .01
T2 2.51 2.82 07.22 .01
T3 2.93 3.29 01.97 NS
T4 1.16 1.47 08.92 .01
T5 2.41 2.73 07.27 .01
Total 14.97 16.92 16.13 .01
Grade 2
n=72 n=57
T2 2.19 2.30 00.51 NS
T3 2.53 2.81 01.90 NS
T4 1.97 2.98 29.08 .01
T5 3.08 3.04 00.10 NS
T6 3.18 3.28 00.28 NS
T7 3.44 3.98 04.42 .01
T8 1.71 1.75 00.12 NS
T1l1 1.75 1.72 04.42 NS
T13 0.75 1.18 12.91 .01
Total 20.61 23.04 05.87 .01
Grade 3
n=67 n=64
T2 1.81 1.73 01.32 NS
T3 1.10 1.66 14.86 .01
T4 1.01 1.09 00.58 NS
TS5 1.88 1.87 00.01 NS
T6 3.43 3.64 02.59 NS
T7 1.30 1.30 00.40 NS
T8 1.30 1.50 02.37 NS
T9 1.45 1.20 00.90 NS

T10 0.90 0.55 11.59 .01
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(Table 8 Continued).

Summary Means F-value Probability

Dept.2 selfc.P

Mathematical
Topics®
T11 2.60 2.80 03.31 NS
T13 2.73 2.00 04.71 .01
Total 18.57 19.95 04.51 .01
Grade 4
n=108 n=34
T2 1.05 1.70 09.31 .01
T3 0.54 0.76 02.95 NS
T4 1.43 2.52 25.45 .01
T5 1.29 1.74 13.33 .01
T6 0.46 0.79 01.60 NS
T7 0.29 0.76 19.43 .01
T8 0.44 0.67 00.89 NS
T9 0.44 0.67 00.89 NS
T10 0.94 1.61 24.63 .01
T11 2.11 2.76 08.77 .01
T12 1.34 1.76 06.29 .01
T13 0.48 1.70 52.54 .01
Total 10.52 17.15 53.93 .01

a: Departmentalized (Dept.).

b: Self-contained (SelfC.).

Note. c: Topics (T): Palce and size relationship

(T1), Number recognition (T2), Number comparison (T3),
Measurement (T4), Geometry (T5), Basic addition and
subtraction facts (T6), Addition and subtraction
algorithms (T7), Basic multiplication facts (T8), Basic
division facts (T9), Multiplication and division
algorithms (T10), Fraction recognition (T11), Fraction
computation (T12), and Problem solving (T13).
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Fiqure 4d. Association of classroom organizational

structure with test performance within four schools.

Grades

1st 2nd 3rd 4th

grade grade grade grade
Matpematical
Topics
Size and Place Relationship s@
Number Recognition S S
Number Comparison S S
Measurement S S S
Geometry S
Addition/Subtraction Facts
Addition/Subtraction Algorithm S S
Multiplication Facts
Division Facts
Multiplication/Division Algorithm DP S
Fraction Recognition D S S
Fraction Computation S
Problem Solving S S
Total S S S S

a: Self-contained (S).
b: Departmentalized (D).
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classes with the reverse holding for females (See
Figures 5e-k).

Taken in sum, the interactions appear to stem from
the instructional and personal characteristics of the
individual teachers involved in the analysis rather than
from student gender or classroom organizational

characteristics as such.

Discussion

The discussion is organized in terms of the
questions addressed by the study. First question
addresses is: Are there empirical gaps in student
performance on tests that suggest inadequate textbook
coverage? The major differences between the present
study textbook coverage and the other studies (e.g.,
Driscoll, 1981; Floden et al., 1981; Freeman et al,
1983; Kuhs & Freeman, 1979; Law, 1982; Scott, 1983) is
that in Bahrain elementary grades most subskills are not
covered in the textbooks while the topics are varied in
their coverage within the textbooks.

Kuhs and Freeman (1979) analyzed three widely used

fourth-grade textbooks--Addison-Weslevy, Hooghton-

Mifflin, and Scott-Foresman. The researchers first

Compiled-a list of all the mathematics topics covered in

these texts. A comparison of the texts disclosed that
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Table 9
Summary of ANOVA Results Within Grades Across Topics by
Classroom Organization and Sex Factors Interaction

Summary Cell Means F-value Probaility

M-2  F-P M- F-
Self. Dept. Dept. Self.

Topics
Grade 1
n=30 n=37 n=32 n=32
T1 6.83 6.68 5.16 6.69 15.98 .01
T2 2.77 2.70 2.28 2.88 1.72 NS
T3 3.00 3.30 2.50 3.28 2.49 NS
T4 1.23 1.57 0.69 1.69 3.89 .01
T5 2.80 2.41 2.29 2.73 0.35 NS
Total 16.33 16.92 12.72 17.47 9.41 .01
Grade 2
n=27 n=37 n=35 n=30
T2 2.52 2.03 2.37 2.10 0.06 NS
T3 2.74 2.38 2.69 2.87 1.13 NS
T4 3.00 1.30 2.69 2.97 12.81 .01
T5 2.89 3.35 2.80 3.17 0.64 NS
T6 3.11 3.24 3.11 3.43 0.28 NS
T7 3.74 3.49 3.40 4.20 0.53 NS
T8 1.70 1.70 1.71 1.80 0.20 NS
Ti1 1.81 1.78 1.71 1.63 1.81 NS
Ti3 1.15 0.81 0.69 1.20 0.96 NS
Total 22.67 20.08 21.17 23.37 0.80 NS
Grade 3
n=30 n=33 n=34 n=34
T2 1.50 1.85 1.74 1.94 4.27 .01
T3 1.87 0.82 1.38 1.47 0.32 NS
T4 1.03 0.61 1.41 1.15 14.29 .01
T5 1.83 1.85 1.91 1.91 1.17 NS
T6 3.53 3.27 3.59 3.74 3.91 .01
T7 0.90 1.20 1.40 1.70 17.60 .01
T8 1.50 1.20 1.40 1.50 00.70 NS
T9 0.0 0.70 1.50 1.50 1.80 NS
Ti0 0.10 0.50 1.30 1.00 82.88 .01
Tll1 2.90 2.50 2.70 2.70 0.21 NS
T3 2.70 1.55 2.79 2.44 05.94 .01
Total 18.67 16.00 21.06 21.09 30.36 .01

a: Male-departmentalized. b: Female-self-contained.
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Figure 5a. Mean scores for male-self-contained and
female-departmentalized on the T1 at grade 1.

: Interaction of Sex with Class Type
Grade 1-Topic 1
100 +
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Percent 50 +
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1 2
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Fiqure 5b. Mean scores for male-self~contained and
female-departmentalized on the T4 at grade 1.

Inter action of Sex with Class Type
Grade 1-Topic 4
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Figqure 5c. Mean scores for male-self-contained and
female-departmentalized on the total score at grade 1.

Inter action of Sex with Class Type
Grade 1-Total Score

Percent 50 +
40 -+
30 ——
20 -
SR Maks
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— Females
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1 2
Class Type
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Figqure 5d. Mean scores for male-self-contained
and female-departmentalized on the T4 at grade 2.

Interaction of Sex with Class Type
Grade 2-Topic 4
100
S0 T
m -+
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Figure 5e.

100

60
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40

30

20

10

Mean scores for male-self-contained and
female-departmentalized on the T2 at grade 3.

Inter action of Sex with Class Type
Grade 3-Topic 2

Class Type
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Figure 5f. Mean scores for male-self-contained and
female-departmentalized on the T4 at grade 3.

Interaction of Sex with Class Type
Grade 3-Topic 4
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Figure 5g. Mean scores for male-self-contained and
female-departmentalized on the T6 at Grade 3.

Interaction of Sex with Class Type
Grade 3-Topic 6
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Figure 5h. Mean scores for male-self-contained and
female-departmentalized on the T7 at grade 3.
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Figure 5i. Mean scores for male-self-contained and
female-departmentalized on the T10 at grade 3.
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Figure 5j. Mean scores for male-self-contained and
female-departmentalized on the T13 at grade 3.
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Figure 5k. Mean scores for male-self-contained and
female~departmentalized on the total score at grade 3.

Interaction of Sex with Class Type
Grade 3-Total Score
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more than half of the topics on this list are covered in
only one of the three texts. For example, estimating
the fractional parts of pictorial models appears only in

Addison-Wesley. In addition, they also found that for

many topics covered in all three texts, emphases vary
considerably among the three textbooks.

Another question of the present study is the
pattern of student performance within and across school
grades. The results of this study indicate that the
first-graders were learning well the overall designated
mathematical topics (76 percent). These findings are
consistent with Karner (1977) and others (Buchanan,
1982; Buchanan et al., 1983; Hudson, 1983). For
example, the present study shows that the children in
this grade respond to some subskills (e.g., more/less)
90 percent correctly. This is consistent with the the
results of Karner's (1977) study. However, other
subskills involving place and size in the present study
(e.g., right/left position or direction) are not
attained by most students in this grade (average correct
responses were 40 percent). This also harmonizes with
Karner's findings within this subskill (56 percent).
Perhaps for both studies this may reflect the
instructional emphasis on these subskills that the

children received.
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The test data related to counting concepts
(subskill: count 1-10) indicates that children responded
above 85 percent correctly (informally or formally).
Similar finding were found in Hudson's (1983) study and
in Baroody (1984, 1987) inquiry where his subject at age
7 responded 100 percent correctly.

Results of the present study on the geometry
concept within grade 1 exhibit that children responded
over 85 percent correctly (recognize shape of triangle
and circle). Karner's (1977) study is in agreement with
the present finding where 80 percent of his subjects
responded correctly to the recognition of the same two
concepts. Burger (1985) and Cox (1985) pointed out that
some students may have difficulty with the incomplete
notions of simple geometric shapes. This also is
consistent with the present study where 15 percent of
the subjects have not learned these two subskills.

Instructionally, in general, these studies suggest
that deficiencies in learning these subskills can be
attributed to the instructional emphasis the children
received. For example Baroody (1984), Burger (1985),
Driscoll (1981), and Hudson (1983) pointed out that
instructional planning for the first graders should: (a)
emphasize the counting strategies slowly and carefully,

(b) use an informal and formal approaches to cultivate
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numeration skills, and (c) refer to visual prototype to
characterized geometrical shapes.

At grades 2-4 the present study found that 28
percent, 34 percent, and 38 percent of the total sample
in grade 2, 3 and 4 respectively, did not learn well the
mathematical skills that are assessed in these grades.
These findings relate to several determinants that were
found or hypothesized in other research (Baroody, 1987;
Driscoll, 1981; Saxe, 1979). For example, Saxe (1979)
found that quantitative counting strategies develop
prior to the development of number concept. Moreover,
Baroody (1987) and Driscoll (1981) pointed out that
counting from 20 is an especially difficult skill and is
typically not mastered before the beginning of the third
grade. This counting difficulty was found in the
present study, for example, at second grade within the
subskill (which number is missing; item # 6) where the
average correct responses 69 percent of the total sample
of the student. Similar correct responses were found in
the third grade (61 percent; item # 3).

In addition, researchers who have studied counting
in the elementary schools (e.gq., Baroody, 1984, 1987;
Driscoll, 1981; Ginsburg, 1983; Wood et al., 1975) have
identified six main stages of counting: Rote counting,

point counting, ordinal counting, counting-on, counting-
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back and counting-on and counting-back directly. 1In
these stages children have difficulty getting two skills
started at the same time, for example. Baroody (1987)
stated that children appear to learn the first number-
sequence by rote counting--at this stage the child has
learned number words and recite a counting sequence.

The greater/less than subskill notation (<, >) was
assessed in the present study at grade (2 and 4). It
was found in this study that this subskill was not well-
learned in either grades 2 or 4. Students responded 52
percent and 65 percent respectively. Research has
clearly demonstrated that the difficulty in this
subskill is that the children are not able to compare
larger numbers according to their understanding of the
place value system of numeration (Hudson, 1983). For
example, Baroody (1984) suggested that children are
accustomed to treating multidigit numerals, such as 10,
70, 100, 300, as undifferentiated wholes: ten units, not
1 ten and 0 ones; seventy units, not 7 tens and 0 ones,
and so forth.

An understanding of the place-value concept is
needed before children can understand addition and
subtraction with regrouping (borrowing and carrying),
and for children to comprehend place-value, they need

knowledge of numeration and number concepts. 1In
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addition, because the numbers represented in a
multidigit numeral must sum to the quantity represented
by the whole numeral, children have to be able to
understand part-whole numerical relations (Poss, 1986;
Cited in Marshall & Smith, 1987; p. 373).

As discussed earlier at grade 1, student
performance on the geometry concept was high. Similar
performance was found at grades 2-4. However, there are
several subskills related to this concept that the
students did not accomplish. In grade 2, students
responded 41 percent correctly on recognizing similar
shapes, and in grade 4, students responded 57 percent
correctly in recognizing perpendicular features of pair
of lines. These findings are consistent with Burger's
(1985) suggestion that students continually misuse terms
such as similar shapes or perpendicular lines.

Usiskin (1982) has reported that some students fail
to demonstrate some geometrical skills (recognition,,
analysis and ordering). These students cannot identify
such common geometric figures as squares, triangles,
rectangles, or circles. Furthermore, Usiskins's study
suggests that students have not begun to see
relationships and build hierarchies in geometric

figures. However, the students understand that a square
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is a rectangle and a parallelogram and that both of
these are examples of quadrilaterals.

Allardice and Ginsburg (1983) pointed out that
children should learn the procedural rules for
multidigit computation and renaming with understanding
the underlying place-value rationale for such rules.
However, the gaps between procedural rules and place-
value understanding leads to difficulties such as: (1)
alignment difficulties consist of incorrect or
inconsistent positioning of digits, (2) systematic
errors result from incorrect, partially correct, or
invented underlying rationale for an algorithm, and (3)
inconsistencies include using a procedure correctly on
one occasion but not others. These indications are
consistent with the present study findings. For
example, there were systematic errors in the basic facts
and in the algorithm computational procedures
represented in the test items across grade levels (2-4).
Moreover, an intensive body of research acknowledges
these difficulties across cultural settings (e.g.,
Ashlock, 1982; Baroody, 1987; Brown & Burton, 1978; Cox,
1975; Kilian, 1980; Mckillip, 1981; Underhill et al.,
1980; Roberts, 1969).

Solving verbally stated problems is one of the

major weaknesses in children's mathematics achievement
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(NAEP, 1979; Cited in Carpenter, 1980b; p. 52). The
difficulty for many students appears to stem more from a
lack of computational skills than from an inability to
comprehend the problems (Brown & Burton, 1978; Marshall,
1984; Zweng, 1979).

The results of this study at grades 2-4 show that
nost children performed very low in the problem solving
topic (52%, 61% and 49% across grades 2-4,
respectively). This finding is consistent with other
studies (Bruni, 1982; Lesh et al, 1983; Schoenfeld,
1987; Spencer & Lester, 1981). For example, Bruni
(1982) and Spencer and Lester (1981) suggested that many
primary grade children were on the average learning the
missing addend problems, and many of them may not
receive enough instruction in this topic in their
classroom work.

Association of Sex Differences With Student Performance

at Elementary School Mathematics

The effect of the student gender in this study are
not consistent. Marshall and Smith (1987) reported a
longitudinal study of elementary school mathematics
performance over a 3-year periods. They examined the
children's mathematics performance on assessment tests

Survey of Basic Skills (SBS) given in the third and

sixth grades. The test items fall in six categories:
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(a) Computation problems, (b) counting problems, (c)
visual problems, (4d) geometry/measurement problems, (e)
traditional word problems and (f) nontraditional word
problems. They contrasted successful performance on six
categories of items by sex and by grade. They also
evaluated unsuccessful performance by means of analyses
of errors and individual problems. They found that
girls exhibit an advantage at third grade which
disappears by sixth grade, and consistent sex-related
errors were observed at both grades. The finding of
this study are in harmony with Marshall and Smith (1987)
regarding gender effect on students achievement. This
study shows some seX influences on mathematical
concepts. However, some topics result in very large
differences, and others have very small differences at
each grade level. 1In the first and second grade, girls'
performance is better than boys on 78 percent of the
test. At grade 3, boys' performance is better than
girls' performance. Finally, at grade 4, both sexes
performed lower, but the girls performance was better
than boys. First, in basic addition/subtraction facts
females outperform males at the second and third grades.
This high performance of girls (86 percent correct
responses for girls in both grades, and 79 percent and

84 percent for boys' disappears where both boys and
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girls performed low. Second, for fraction recognition,
girls consistently outperformed boys across grade
levels. It will be noted that this high performance of
girls may be related to the sample size or to cohort
differences.

Association of Classroom Organizational Structure With

Student Performance at Elementary school Mathematics

Classroom organizational structure has been the
subject of much discussion (Cleavinger, 1968; Slavin,
1987a, 1987b; Ward, 1970). For example, Cleavinger's
(1968) findings are in agreement with the present study.
He found a significant difference in favor self-
contained classrooms over departmentalized classrooms
for arithmetic application (computational skills with
problem solving). In addition, Ward (1970) found that
students at grades 4-6 learned science significantly
better in self-contained than in departmentalized
classes; there were no significant differences in
mathematics and social social studies.

The results of this study regarding the classroom
organizational structure on children's performance
across grade levels (1-3) show that children in self-
contained classes performed higher on most tested topics

than children in departmentalized classes. However, in
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grade 3 some topics have small differences favoring
children in departmentalized classes.

Both self-contained and departmentalized
organization differentially affect the test performance
of boys and girls in this study. 1In grade 1, the
interaction appears to result from lower performénce of
male departmentalized classes. At grade 2, the
interaction reflects the same relationship but for
female rather than males. Finally at grade 3, there was
a tendency for better male performance in
departmentalized than in self-contained classes with
reverse holding for females. Informal observation of
classroom interactions suggests the possibility of
important effects due to an uncontrolled teacher
perference variable. However, in addition to the
teacher variable, other unidentified factors may be

contributing to these differences.
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CHAPTER V

SUMMARY, CONCLUSIONS AND

RECOMMENDATIONS

This chapter summarizes the methodological
procedures, and results of the study. Second, it
presents conclusions that can be derived from the study.

Finally, recommendations are represented.

Summary

The problem of the study was to determine: (a) the
alignment of curriculum, instruction, objectives and
assessment in mathematics in Bahrain elementary schools
(grade 1-4), (b) student test performance across grade
levels by topics related to the development of
assessment instrument that is accurately reflected the
alignment of instructional transaction and curriculum
objectives, (c) the student test performance in term of
major and specific instructional gaps, (d) association
of student gender and classroom organizational structure
on test performance across grade levels by topics and
(e) the interaction between student gender and classroom
organizational structure on test performance across

grade levels by topics.
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Research Methodoloqy

Methodological procedures were as follows:

(1) Completing a correlation framework of
mathematics curriculum statements through specification
tables.

(2) Planning, designing and constructing assessment
instruments sampling the key mathematical concepts on a
grade-by-grade basis. Each of the tests included a
representative number of test items (100 items for the
four grade levels at Bahrain elementary schools),
accompanied by a miniquestionnare regarding the
characteristics of the sample involved in this study.

(3) Administering the tests to 3,316 children in
the first four grades enrolled in 24 elementary schools
at Bahrain, including all children in 12 schools for
boys and same number for girls.

(4) Analyzing the reliability of the four test
forms. Kuder-Richardson # 20 reliability was found to
.76, .82, .82, and .77 for the designated forms
respectively. Pearson-Product-Moment coefficients
ranging from .05 to .70 were obtained for inter-item and
inter-topic correlations.

(5) The scores of the children were evaluated
through: . Mean percentage of correct/incorrect responses

to the test items, a series of analyses of variance.
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Results of The Study

The findings are discussed in terms of the
corresponding research questions of the study. The
questions were: (1) Are there empirical gaps in student
performance that suggest inadequate textbook coverage?
(2) Are there differential patterns of performance
associated with student gender, (3) Does teacher-
classroom organizational structure differentially
influence student performance and (4) Is there a
significant interaction between gender and classroom
organization across mathematical topics and across
school grades?

Figure 2 exhibited the map of curriculum objectives
by mathematical topic and grade levels. The alignment
degree varied from adequately aligned, partially aligned
and misaligned curriculum topics and textbook coverage.
At grade 1 of the nine topics, three topics were
adequately aligned while one topic was partially
aligned and five topics were misaligned. At grade 2, of
the ten topics, five topics were aligned, while three
topics were partially aligned and two topics were
misaligned. At grade 3, of the ten topics, three topics
were aligned, three topics partially aligned and four
topics were misaligned. Finally, at grade 4, of the

twelve topics, five were aligned, one topic was
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partially aligned and six topics were misaligned.
Moreover, at both grades 3 and 4 there was no coverage
for the basic computational facts (addition,
subtraction, multiplication and division).

An examination of student test performance across
grades levels by topics shows several patterns of
student achievement. The overall mean percentage of
student performance ranged from high in the first two
grades (76 percent and 72 percent in grade 1 and grade 2
respectively) to low in the remaining two grades (66
percent in grade 3 and 62 percent in grade 4
respectively). The decreasing overall averages reflect
several considerations.

First, Table 4 exhibited that 24 percent, 28
percent, 34 percent, and 38 percent of the total student
sample in the first four grades respectively did not
attain well in the mathematical skills that were
assessed in these grades. These percentages intimated
major learning problems that the total sample faced
involving the subskills related to each assessed topic.
At grade 2, some subskills related to the matching
relationship received inadequate instructional
attention; for example, recognizing the matching
relations for size or position. In counting, recognizing

the number and numeral in order received inadequate
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instructional attention. Similar findings regarding
inadequate instructional emphases were observed for
geometry and order relation.

Second, at the upper grade levels, Table 4
exhibited that 28 percent, 34 percent and 38 percent of
the total student sample did not perform well in the
mathematical skills assessed in these grades. This low
student performance was related to inadequate
instructional attention to: Counting, geometry, and
computational skills.

Third, the patterns of performance reflected
instructional gaps. The number recognition topic, for
example, uses the same label across grade levels but has
different unrelated or semi-related meaning at different
grades. Similar gaps were observed in the remaining
topics: Number comparison, measurement, and geometry.
Moreover, major instructional gaps were identified
across grades (2-4) for more complex skills: Basic
addition/subtraction facts, addition/subtraction
algorithms, basic multiplication facts, basic division
facts, multiplication/division algorithm, fraction
computation and word problem solving. These gaps were
reflected in the student performance ranging from low to
high performance. The pattern indicates the

desirability of strengthening the instruction or
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otherwise modifying the curriculum relative to these
topics.

Fourth, specific instructional gaps within grades
by topics were investigated (See Figure 3 a-d).
Analysis at grade 1 revealed weaknesses deriving from
instructional gaps such as: Failing to identify coins
correctly (measurement), failing to chose a shape that
matches the designated shape in the stem of the question
(geometry), and misreading the ordinal number. At
grades 2-4, students exhibited weaknesses deriving from
instructional gaps such as: Making an error in basic
computational facts, failing to understand the meaning
of the operation sign in algorithm operations, error in
counting an ordinal number in number recognition
comparison, reversing number shown by hour and minutes.

Fifth, the association of student gender with test
performance was investigated by a series of analyses of
variance. The study showed that females tend to score
higher than males, except at the third grade where the
tendency is reversed. For the addition/subtraction
algorithm and problem solving topics, females
consistently score higher than males.

Finally, the association of classroom
organizational structure with test performance was

investigated by a series of analyses of variance. Where
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significant effect occur, self-contained classroom
organization students scored higher than
departmentalized students. For both factors (student
gender and classroom organizational structure), the
reason for the higher scores of female and self-
contained classroom students appeared related to
instructional emphases. In addition, the interaction of
the two factors (sex and classroom organizational
structure) was as follows:

1. At grade 1, the interaction appeared to result
from lower performance of males in departmentalized
classes.

2. At grade 2, the interaction reflected a
relationship similar to grade 1, but for females rather
than males.

3. At grade 3, there was a tendency for higher male
performance in departmentalized than in self-contained

classes with the reverse holding for females.

Conclusions

This study demonstrates the applicability of a new
comprehensive instructional information system in the
Bahrain educational system. First, the incorporation of
the advantages of a comprehensive assessment model with

curriculum alignment technology constitutes a crucial
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stage in the maturation of the educational assessment in
Bahrain. Second, it provides a means of aligning
objectives, instruction and assessment. Third, it
provides a means of insuring instruction that provides a
systematic development of student skills in mathematics
within and across grades by determining gaps that are
reflected in the instructional materials and procedures.
Fourth, it provides a means on identifying instructional
strengths within and across schools so that the
educational system may be regularly improved over time.
Finally, the study provides that classroom
organizational structure regarding gender differences
across grade levels by topics increased instructional
emphasis in terms of teacher perferences via self-

contained classroom organizational structure.

Recommendations

Based on the findings of the study, several
recommendations may be drawn:

1. A comprehensive instructional information
system is an essential and useful phase of any
instructional and assessment programs in Bahrain
elementary schools. But to make this system play a
positive .and effective role in Bahrain elementary

school, there is an urgent need to develop a much
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broader collection of measurement techniques and
instruments and to align these evaluation tools
appropriately to the varied purposes of instructional
planning.

2. 1In light of this study, there is a clear and
urgent need for Bahrain educators to conduct research
and development in testing and instruction in the
Bahrain elementary school curricula--a major focus of
the research and development should be on the components
of curriculum alignment technology and the technical
framework of this study.

3. The study provides foundation for generating
tests (criterion-, or norm-referenced) for the yet-be-
developed Bahrain Survey of Essential Skills which can
be used to compare the performance of students
throughout the country on an item-by-item or topic-by-
topic basis, instead of the "cycle-, and teacher-made"
tests presently used to promote of students from one
grade to the next.

4. Additional work will be required to train
teachers in making better classroom tests--tests should
be used to identify children who are not learning, to
diagnose their special learning difficulties, and to
direct additional resources and individualized attention

to them as early and as often as needed.
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5. Additional research is needed to further
account for possible alignment between instructional
variables and individual teacher differences regarding

classroom organizational structure.
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APPENDIX A

OLD MATHEMATICS CURRICULUM FOR BAHRAIN ELEMENTARY

SCHOOLS (1981-1985)

General Obijectives of Bahrain 0l1d Mathematics Curriculum:

At the end of elementary school the students should be
able to:

Know mathematics facts and concepts that are
adequate to their intellectual development.
Possess the ability to deduce the relationship
between mathematical concepts and facts.

Possess the ability to do computation of
basic"facts' operations with accurate and speed.
Recognize the importance of mathematics in everyday
life activities.

Possess the basic mathematical concepts and
knowledge to use them in the other level of
education.

Possess the ability in using mathematics knowledge
in solving mathematical and nonmathematical
problems.

Posses the ability of appreciation to mathematical
knowledge.

Content of Mathematics at Grade 1:

A. Sets:

1.
2.
3.

Set concept.
Set element, belong.
Subsets.

B. Numeration System:

1.
2.

W ooJOoOYU bW

Study of number to 10.

Read/write number to 10.

Greater/less than.

Read/write numbers to 99.

Study number to 99.

Read/write number to 99.

Place-value for specific number to 99.

Names of numbers (verbal, written and words).
Count by 10.

C. Operation on Sets:

Union sets as introduction to
addition.

Separation of sets as introduction to
subtraction.

Commutative/distributive properties.
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4. Zero as a neutral element.
5. Associative/transitive properties for
"less than".
D. Basic Addition/Subtraction Facts:
1. Addition facts with 5 and 10.
2. Addition facts to, 18.
3. Addition table.
4. Subtraction facts with 5 and 10.
5. Addition and subtraction as an inverse
operation.
6. Addition of 2-place number with 1-
place number without renaming.
7. Addition 2-place number with 2-place
number without renaming.
8. Check addition/subtraction operations.
E. Logic:
1. Use open mathematical sentences.
2. Mathematical equation included: +, -,
or =.
F. Fraction:

1. Fraction concepts of 1/2, 1/4, 1/3 with

one similar unit.

2. Local currency: Fils and Dinar (one
dinar equal to 1000 fils).

G. Geometry:

1. Opened-closed curves.

2. Area (inside, outside).

3. Drawing closed-curves around specific
set.

4. Recognition of: Square, triangle,
circle and rectangle.

Content of Mathematics at Grade 2:

A. Sets:
1. Equivalent sets.
2. Set union.
3. Subsets
B. Numeration System:
1. Read/write number to 999.
2. Number Comparison.
3. Different names for numbers.
C. Operation on Sets:
1. Combine two sets.
2. Separate one set into two nonequal
subsets.
3. "Take away" a subset from a set.

D. Operation on Numbers:
1. Possess accurately basic
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addition/subtraction "facts".
2. Addition and subtraction as an inverse
operation.
3. Commutative property and addition
operation.
4. Add 2-place number with/without renaming.
5. Subtract 2-place number with/
without renaming.
6. Add 3-place number with/without renaming.
7. Subtract 3-place number with/without renaming.
8. Multiplication Concepts.
9. Use segment line to clarify multiplication
concept.
10. Give products for basic multiplication "facts" to
9 X9 =27
11. One is a neutral element in multiplication.
12. Division concept
13. Basic division "facts" and related to basic
multiplication "facts".
14. Division operation by division table without
remainder.
E. Logic:
1. Use symbol of IF THEN (—>).
2. Mathematical equation included: <, >, +, =.
F. Fraction:
1. Fraction concepts of 1/2, 1/4, 1/3, 1/4, 3/4 2/3.
2. Give a fraction for a part of a region.
G. Measurement:
1. Dinar and its notation.
2. Time: Week's days.
H. Geometry:
1. Concept of length.
2. Measure of length.

Content of Mathematics at Grade 3:

A. Sets:
1. Equivalent sets.
2. Join two equivalent subsets in one set.
3. Correspondence property: one-to-one, many-to-one.
B. Numeration System:
1. Read/write standard numeral to 99999.
2. Place-value to 99999.
3. Order and Number Comparison.
C. Operation on Numbers:
1. Use number line to indicate
multiplication/division operation.
2. Add/subtract 5-place number with/without renaming
to 99999.
3. Basic multiplication "fact" and is relationship to
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basic division "facts".
4. Multiplication factors as 1, 2, 3,..9.
5. Multiply l-place number by 10s, 100s.
6. Inverse and distributive properties and
multiplication.
7. Multiply by zero.
8. Multiply 1l-place number with 2-place number
with/without renaming
9. Divide 2-place number with l1l-place and check the
answer.
10. Relate addition/subtraction expressions to
representation of sum/differences.

D. Iogic:
*. Revise the same logic concepts of grade 1 and
grade 2.

E. Fraction:
1. study 1/2, 1/4, 1/3, 1/4, 3/4 2/3..9/10 by region
and set concept.
2. Equivalent fractions.
F. Measurement:
1. Local currency and Saudi Arabia currency.
2. Arabic months.
3. Year's calendar.
4. Metric measures.
G. Geometry:
1. Read/write point, curve, lines, segment, rays.
2. Union of two rays to give an angle.
3. Perpendicular segment, parallel segments.

Content of Mathematics at Grade 4:

A. Sets:
1. Set concept, element, belong and empty set.
2. Subsets, equal sets, equivalent sets.
3. Intersect, union.
B. Numeration System:
1. Analyze number to its original factors.
2. Odd/even numbers and whole number
3. Read/write numbers to million.
4. Place-value of specific number to million.
C. Operation on Numbers
1. Add/subtract 9-place number with/without renaming.
2. Multiply l-place number with 3-place number
with/without renaming
3. Divide 3-place number with l-place and check the
answer.
4. Possess long form division.
D. Logic:
*. Revise the same logic concepts of grade 1-3.
E. Fraction:
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1. Fraction comparison.
2. Add fractions with like denominators.
3. Mixed numbers and uncommon fractions.
4. Add/subtract mixed fractions with like/unlike
denominators.
5. Decimals (1/10, 1/100).
6. Add/subtract decimals.
F. Measurement and Measures:
1. Time: Second, minute, hour, day.
2. Length: Metrlc system and 1ts notation (meter,
kilometer..).
3. Weight: gram, kilogram, metric ton (application on
basic operation).
G. Geometry:
1. Relate point with lines (on line, out of the
line).
2. Measure and draw right, acute and obtuse angles.
3. Triangles and its types according to: Sides and
angles.
4. Triangle, square, rectangle circumferences.
5. Three-dimensional shapes: cube, sphere, cylinder
and rectangle solid.
H. Problem Solving:
*. Word problems are distributed within grades and
across grades in the textbooks in most mathematical
topics.
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APPENDIX B

NEW MATHEMATICS CURRICULUM FOR BAHRAIN ELEMENTARY

SCHOOLS (1985-1986)

General Objectives of Bahrain New Mathematics Curriculum:

At the end of elementary school the students should be

able to:

1. Know mathematics facts and concepts which are used
in everyday life.

2. Develop concepts of quantity and quantity
relationship.

3. Possess the ability of deduction of mathematical
concepts and facts through clear demonstration in
the textbooks.

4. Possess the ability to do computation of basic
"facts" operations with accuracy and understanding.
5. Possess manual skills of using geometrical tools and

drawing geometrical figures.

6. Possess the ability of implementing mathematical
information and skills in solving mathematical and
nonmathematical problens.

7. Develop the ability of appreciation of mathematical
computation and measurement.

8. Recognize the importance of mathematics in everyday
life activities.

9. Develop positive attitude towards mathematics.

Specific Objectives of Mathematics of Grade 1 in

Bahrain Elementary Schools (1986-1987:

At the end of grade 1 the students should be able to:

A. Sets:

1. Indicate the specific properties of something.

2. Classify things into groups according to one/two
properties (e.g., color, shape, color and shape).

3. Indicate elements that are inside or outside the
set or group.

4. Compare between two sets by using more/less than.

5. Organize groups or sets according to the number of
the elements.

6. Find the results of additive sets from two
disjointed sets. ,

7. Find the remainder set from original set after

"take away" one subset.

B. Relationship:
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*. Contrast between two lengths by using far away,
near to or the same distance.

C. Recognition and Comparison of Numbers:
1. Indicate the symbol of the number for the same set
element.
2. Read/write symbols of essential numbers 0-9.
3. Compare between two numbers by using more/less
than, or equal to.
4. Order the number from 0 to 9.
D. Addition/subtraction facts:
1. Give sum of addition for two numbers each consists
of 1-digit to 9.
2. Give sum of addition for two numbers each consists
of 2-digit to 99.
3. Give differences of subtraction for two numbers
each consists of 1-digit to 9.
4. Give differences of subtraction for two numbers
each consists of 2-digit to 99.
5. Relate addition/subtraction operations.
6. Use associative properties in relation to addition
and subtraction operations.
7. Solve an opened mathematical sentences which
include +, - symbols.
E. Fraction:
1. Indicate the shaded or unshaded locations (parts)
for 1/2 and 1/4.
2. Read/write two fractions:1/2 and 1/4.
F. Geometry
1. Draw opened-closed curves.
2. Know 3-dimensional shapes: Cubic, Cylinder,
Sphere.
3. Know parts of: Square, rectangle, circle and
triangle.
G. Measurement:
1. Give one fils value of individual coins: § fils,
10 fils,or 100 fils.
2. Name the week's days.
3. Use verbal expression for: day, yesterday or
tomorrow.
H. Problem Solving:
*. Solve simple word problems, by using of graphs,
drawing and pictures.
Content of Mathematics at Grade 1:
A. Sets:

1. Classification of things according to one/two
specific property/(ies): Color, type, or shape,
color and shape color and volume.

2. Set Comparison (more/less than or the same as).
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3. Set equivalency.

4. Add two separate sets.

5. Find a set after "take away" a subset from
original set.

B. Relationship:
1. Inside/outside, more/less than or equal.
2. Longer/shorter than, far/near to.
C. Whole Numbers:
1. Symbol and concept of number for to 9.
2. Standard numeral from 0 to 9.
3. Counting, order and comparison numbers to 99.
4. Zero number concept (read/write and symbolized).
5. Number 10 concept (read/write and symbolized).
6. Ordinal counting from 1 to 10.
7. Standard numeral from 1 to 99.
8. Place-value of numbers to 99.
9. Different names of numbers to 99.
D. Operation on Numbers::
1. Addition Concept and its symbol (+).
2. Addition facts to 18. each consists of 1-digit to
9.
3. Zero with addition operations.
4. Subtraction Concept and its symbol (-).
5. Relate addition/subtraction expression to
represent of sums or differences.
6. Opened sentences give +, -, = according to
addition/subtraction facts.
E. Fraction:
*, Common fractions: 1/2 and 1/4.
F. Geometry
1. Opened-closed curves.
2. 3-dimensional shapes: Cubic, Sphere.
3. Square, rectangle, circle and triangle.
G. Measurement:
1. Bahrain currency.
2. Week-days.
H. Problem Solving:
*, Single statement word problems, using graphs,
drawing and pictures.
Specific Objectives of Mathematics of Grade 2 in
Bahrain Elementary Schools (1986-1987:
At the end of grade 2 the students should be able to:
A. Sets:
1. Compare among sets and equivalent sets.
2. Express the products of multiplication of 2
numbers (multiplication facts tell 5 X 5).
B. Relationship:
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1. Use >, <, or = 1in comparing whole numbers.
2. Compare between weight by using heavier/lighter
than.

C. Recognition, Order and Comparison of Numbers:

1. Indicate Place-value of numbers to 999.

2. Read/write numbers consist of 3-digit to 999.

3. Order ordinal numbers to 999.

D. Addition/Subtraction Algorithm:

1. Give sum of addition for two numbers each consists
of 2-digit with/without renaming.

2. Give differences of subtraction for two numbers
each consists of 2-digit to 999 with/without
renaming.

3. Give differences of subtraction for three numbers
each consists of 3-digit to 999.

E. Multiplication Facts:

1. Know products of multiplication concepts and its
symbol (X).

2. Give products of multiplication for one number
with 1-digit to 5 X 5.

3. Solve open sentences consist of =, -, +.

F. Fraction:

*, Read/write two fractions: 1/2, 1/4 1/3, 2/3, 3/4

and compare among these fractions.
G. Geometry

1. Identify curve and segment.

2. Recognize 3-dimensional shapes: Cube, Cylinder,
Sphere.

3. Identify Square, rectangle, circle and triangle.

H. Measurement:

1. Solve simple word problems include currency.

2. Read time.

3. Compare lengths and weights.

4. Measure the length and weight within different
improper units.

I. Estimation:

*, Use estimation for addition/subtraction

operations.
J. Problem Solving:
*, Solve simple word problems, by using drawing which
are consisted of basic addition/subtraction facts.
Content of Mathematics at Grade 2:

A. Sets:

*, Equivalent Sets.
B. Relationship:

1. Greater/less than and their symbols >, <.

2. Equal to and its symbol =.
C. Whole Numbers:
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1. Standard numeral from to 999 (read/write).
2. Place-value of number to 999.
3. Number order to 999.
D. Operation on Numbers:: “
1. Add/subtract 2-place number with 1-, 2-place
number with/without renaming.
2. Add/subtract 3-place number with 1-, and 2-place
number to 999.
3. Add/subtract 3-place number with 3-place number to
999 no renaming.
4. Multiplication concept and its symbol (X).
5. Multiplication facts to 5 X 5.
6. Opened sentences include +, -, =.
7. Simple number pattern.
E. Fraction:
*., Common fractions: 1/2, 1/4, 1/3, 2/3 3/4 (read and
write).
F. Geometry
1. Tell: curve, segment.
2. Tell: Cubic, sphere, cylinder, rectangular solid.
3. Know: Square, rectangle, circle and triangle.
G. Measurement:
1. Bahrain currency.
2. Time: Week, days and hour.
3. Concept of length and weight and length
comparison.
4. Measure of length and weight with improper units.
H.Rounding and Estimation:
.* Nearest estimated sums/differences according to
simple addition/subtraction problems.
I. Problem Solving:
*, Single statement word problems, include
addition/subtraction facts using drawing and
pictures.

Specific Objectives of Mathematics of Grade 3 in
Bahrain Elementary Schools (1986-1987:

At the end of grade 3 the students should be able to:

A. Sets:
1. Identify two sets have the same number of element.
2. Deduce concept of multiplication through
equivalent and separated sets.
3. Use sets language to identify some multiplication
facts as 9 X 9.

B. Relationship:
* Distinguish the capacity between containers.

C. Recognition, Order and Comparison of Numbers:
1. Indicate Place-value of numbers to 9999.
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2. Read/write standard numerals to 9999.
3. Order numbers ascendant/descendent to 999.
4. Compare between numbers to 9999.
5. Count by 2, 5, 10 and 3.
D. Addition/subtraction Algorithm:
1. Give sum of addition for two numbers with 4-digits
with/without renaming.
2. Give differences of subtraction for two numbers
each consists of 4-digit with/without renaming.
E. Multiplication Facts:
*, Give products of multiplication for one number
with 1-digit to 9 X 9.
F. Division Facts:
1. Know division concept and its symbol (-).
2. Give dividend of division for one number with 1-
digit to 6 - 6, no zero division.
G. Algorithm (X, =):
1. Give products of multiplication of 1l-place value
number.
2. Give products of multiplication for one number
with 1-digit to 9 X 9.
3. Solve open sentences consist of +, -, =, X, -, <
or >.
H. Fraction and Fraction Computation:
*, Read/write two fractions that are less than one
and their denominators from 2 to 10.
I. Geometry
1. Identify point, curve and segment.
2. Compare the length of segment by improper units.
3. Measure length of segment by estimation.
4. Draw a segment with proper measure.
5. Find circumferences of some figures without
mathematical laws.
6. Solve some problems regarding circumferences.
J. Quantity and Measurement:
1. Read/write currency.
2. Know Arabic Gulf States currency.
3. Read time in hours.
4. Use metric units (meter and centimeter).
5. Use time units (month, year, Hegric months, hour).
6. Use metric weight units (kilogram, gram).
7. Solve problems regarding measurement units.
K. Rounding and Estimation:

1. Estimate the time.

2. Estimate the length.

3. Estimate the sum/differences of basic operation
computation.

L. Problem Solving:

1. Solve word problems (simple and multi), with step-
by-step according to the following:
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2.

(a) Getting to know the problem; seeing what is
given and understand what is asked.

(b) Devising a plan; figuring out what to do.

(c) Carrying out the plan; doing it.

(d) Looking back; evaluating the solution (Polya's
[1945] solution steps).

Explain a graph and use the information to solve

the problem.

Content of Mathematics at Grade 3:

A. Sets:

1.
2.

Add equivalent/separated sets.
Separate sets into subsets.

B. Relationship:
* Greater capacity/less capacity than.

C. Recognition, Order and Comparison of Numbers:

1.
2.
3.

Place-value to 9999.
Standard numerals form to 9999.
Order numbers ascendant/descendent.

D. Operation on Whole Numbers:

1.
2.
3.

Multiplication Facts to 9 X 9.

Division concept.

Relate multiplication and division expression to
representation of products and quotients.
Multiply by 10s and its doubler as 20s, 30s,
«..90s.

Multiply 2-place number with l-place number with
no renaming.

Solve open sentences consist of +, -, =, X, -, <
or >.

Add/subtract 3-place number with 3-, 4-place
number to 9999.

E. Fraction and Fraction Computation:

*l

Read/write two fractions that are less than one
and their denominators from 2 to 10.

F. Geometry

1.
2.
3.
4.

5.

Point, curve and segment.

Length of different segments.

Measure length of segment.

Circumferences of: square, triangle, and rectangle
without mathematical laws.

Circumferences.

G. Quantity and Measurement:

1.
2.
3.

4.

Arabic Gulf States currency.

Metric length units (meter and centimeter).

Time units: month, year, hour, 1/2 hour, 1/4 hour
and 1/3 hour.

Metric weight units (kilogram, gram).

H. Rounding and Estimation:
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1.

2.

Nearest or estimate results of some basic
operations.
Estimate a length of segment to the nearest unit.

I. Problem Solving:

*.

Solve word problems (simple and multi) related to

everyday life experiences according to:

(a) identify the situation to indicate the given
information and what the problem want you to
Eind;

(b) select the appropriate mathematical operation
for the solution;

(c) solve the problem; and

(d) check your answer.

Specific Objectives of Mathematics of Grade 4 in

Bahrain Elementary Schools (1986-1987:

At the end of grade 4 the students should be able to:

A. Recognition, Order and Comparison of Numbers:

1.
2.

3.
4.
5

Identify Place-value for a given numbers.
Read/write numbers that are include 5- to 7-
digits.

Order numbers ascendent/descendent.
Distinguish between odd and even numbers.
Find a doubler of a given number.

B. Addition/subtraction Algorithm:

1.

2.

Give sum of addition for two numbers with 5- to 7-
digits.

Give differences of subtraction for two numbers
each consists of 5- to 7-digit.

C. Algorithm (X, -):

1.
2.

3.
4.
5.
6.
7.

8.

Multiply by 10, 100 or 100.

Divide by 10, 100 or 100.

Multiply 2—place value number by 2- or 3-place
value number.

Divide 1-place value number with 1l-place value
number with remainder.

Divide 2- or 3-place value number with 1l-place
value number with renaming.

Deduce the divisor that is equal to divisor
multiply by dividend plus the remainder.
Compute some problems that are include all four
operations.

Identify some models of odd/even numbers.

D. Fraction and Fraction Computation:

1.
2.

Write fractions with different models.
Compare between two fractions that have equal
denominators or one fraction has a duplicated
denominator.
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9.

Add/subtract two fractions which one has a
denominator that is duplicated the other fraction
denominator.

Read/write fraction numbers.

Add/subtract fraction numbers with like
denominators with renaming.

Identify decimal number with 3-place value.
Transfer decimals to fractions.

Use the relationship between metric and money in
order to clarify the decimal number.

Compare between decimal numbers.

E. Geometry

1.
2.

3.

4.
5.

Know line and ray.

Draw and express with symbols: segment, point, ray
and line.

Know different position of two lines: parallel,
perpendicular.

Know characteristics of: square, triangle.

Draw a square/rectangle by using ruler and right
angle triangle tools.

F. Quantity and Measurement:

1.
2.

3.

4.

5.

Measure a segment with improper units.

Find areas of some figures without proper
mathematical relationship.

Find a circumference of square and rectangle by
applying mathematical relationship.

Use metric length units to measure a length of
line, segment..

Solve problems that are included time units.

G. Rounding and Estimation:

1.
2.

3.

4.

5.

Round number to the nearest 10, 100.

Use rounding estimate some mathematical
operations.

Justify by estimation/rounding the correct answer
for some mathematical operations.

Estimate heights/weights for some natural things
like mountains.

Estimate time in everyday life activities.

H. Problem Solving:

1.

2.

Solve word problems (simple and multi), with step-

by-step according to the following:

(a) Gettlng to know the problem, seeing what is
given and understand what is asked.

(b) Devising a plan; figuring out what to do.

(c) Carrying out the plan; doing it.

(d) Looking back; evaluating the solution (Polya's
solution steps).

Solve some quantitative problems related to

everyday life phenomena.
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Content of Mathematics at Grade 4:

A.Recognition, Order and Comparison of Numbers:
1. Place-value for specific number to million.
2. Read/write numbers of 5- to 7-digits.
3. Order numbers ascendent/descendent.
4. 0dd and even numbers.
5. Doubler of a given number.
B. Basic Facts (+, =):
*. Expand addition/subtraction operations.
C. Basic Facts (X, -):
1. Multiply by 10, 100, 1000 and their multiples.
2. Divide by 10, 100 or 1000.
D. Algorithm (X, =-):
1. Multiply l-place value number by 2- or 3-place
value number with no renaming.
2. Divide 2-place value number with l1-place value
number with remainder.
3. Divide 3-place value number with 1-place value
number with remainder.
4. Multiply 2-place number by 2-place number with

renaming.

5. Divide by 2, 5 and 10 as factors without
remainder.

6. Open mathematical sentences of: +, -, X, -, =, <
or >.

7. Number Patterns.
E. Fraction and Fraction Computation:
1. Write fractions with different types.
2. Compare between two fractions with denominators.
3. Add/subtract two fractions with like denominator.
4. Mixed Fractions.
5. Add/subtract mixed fractions with like
denominators with no renaming.
6. Decimal number with 3-place value.
F. Geometry
1. Know line and ray (their symbols).
2. Angle concept and naming.
3. Know right angle without measurement.
4. Know intersect lines, line and ray connect,
parallel and perpendicular lines.
5. Characteristics of square and rectangle.
6. Draw a square/rectangle by using ruler and right
angle triangle tools.
7. Circumferences of square and rectangle by
mathematical laws.
8. Area concept and area of square and rectangle.
G. Quantity and Measurement:
l. Improper area units.
2. Length metric units (kilometer, meter.).
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3. Time: second, minute, hour and days and their
relationship.
4. Practical applications for length and time units.
H. Rounding and Estimation:
1. Rounding numbers to nearest 10, 100.
2. Estimate time, distance and weight.
3. Estimate some mathematical operations.
I. Problem Solving:
1. Solve word problems (simple and multi), with step-
by-step according to the following:
(a) Getting to know the problem; seeing what is
given and understand what is asked.
(b) Devising a plan; figuring out what to do.
(c) Carrying out the plan; doing it.
(d) Looking back; evaluating the solution (Polya's
solution steps.
2. Solve some quantitative problems related to
everyday life phenomena.
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APPENDIX C

CHART. MAPPING OF THE CURRICULUM OBJECTIVES AND TEXTBOOKS
COVERAGE (GRADE 1-4).

Curriculum objectives/ Page # #
textbook coverage of
lessons
GRADE 1
1. Classification according to one/two 7-13 18
specific properties: Size color, size & color.
These pages concern the classification concept
which is shown in different ways. Students use
their color pencils to identify some of these
properties.
2. Open-close curves. 14-17 12
19-29
These pages concern introduction of opened-
closed curves concept. Student identify some
names of sets to the given example.
3. Pattern. 28-30

In these pages students use coloring to identify
right from left position according to a given
example.

Greater/taller/same as/heavier than. 31-32
These pages concern shorter/longer concepts.
Students carry their own experiences to grasp
some of these concepts.

Matching one-to-one. 35-36

These pages concern matching sets that contain
the same number of elements.

Set comparison. 37-39
Student compare between sets elements. "No

direction is given". Probably it relates to
matching concept.
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Curriculum objectives/ Page # #
textbook coverage of

lessons
7. Matching one-to-many. 40-41

10.

11‘

These pages concern matching sets that contain
the same number of elements.

Number concepts 1-5. 42-58 10

To establish the concept of particular number
(1-5) . The pages concerned the following: Students
(a) work with sets that can be matched one-to-one,
(b) learn that if 2 sets can be matched one-to-one
then for every object in one set there is an object
which we call number. The key concepts are: (1) All
sets that can be matched one-to-one with set (0}
contain the same number of objects, and/or an
equivalence class of sets with cardinal number 1.
(2) Cardinal numbers answer questions "How many?"
Moreover, in page 45 another exercises were
introduced ("How many in each set?" Ring the answer.)

Number concepts 6-9. 60-77 10

These pages continue the development of

specific sets and numerals (6-9). All the
exercises vary from "Ring the answer" to write
the cardinal number. Some exercises deal with
comparison between numbers by matching one-
to-one or more/less than concepts. There was no
exercises for establishing number concept of (6-9)
as same as to the previous numbers (1-5).

Exercises emphasize the relationship of 66-75
more/less than, order numbers from large to small.

Zero number. 78-79 2
No coverage in the textbook to the empty set

and cardinal number zero. Directly the pages
covered the comparison between empty set

and cardinal number 4.

Number 10 concept. 80-82 3
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Curriculum objectives/ Page # #
textbook coverage of
lessons

12.

13.

14.

These pages continue to compare between two
numbers 9 & 10. No introduction to number 10.
Recognizing numbers and numerals.

Word problems practice. 83-85 3

In page 83, the exercises dealing with
identification of numeral numbers 1-10, left/
right position. In pages 84-85 simple word
problems with "how many" concept are presented.

Basic facts (+) 0-10. 86- 36
108
These pages include a variety of exercises:
(a) two sets may be joined to form a new set,
(b) addition of cardinal numbers; is the of
operation associated with joining sets. (c) in
addition 2+43=5, the 2 and 3 are called addends
and the 5 is called the sum. These pages complete
the transition from joining sets to the addition
of numbers stated in the form of equations. In
these pages students are introduced to the plus
and equal signs, and learn 4+2= is a number
sentence indicating that these two numerals (4+2)
and 6) name the same number.

Word problems (simple). 109 10
This page concerns the application of addition
operation. (money problems).
GRADE 2
Sets. 11-38 9
These pages present no new mathematical ideas,
rather, they review the ideas covered 1in the
previous grade: joining, separating, Cardinal

numbers 1-100, base of numeral system is 10
(face. & place value), relations <, >., true-false.
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Curriculum objectives/ Page # #

textbook coverage of
lessons

2. Basic facts (+,-) 19-39 9

These pages contain: (a) sets may be joined and
separated. The associated numbers operations

are addition and subtraction respectively, (b)

the process of naming a sum, given two addends,

is called addition. Given the sum and one addend
naming the missing addend is called subtraction,

(c) the associative property of addition means that
the order in which addends are grouped do not

affect the final sum. Moreover, these pPages present
the sequence of presentation for basic facts of
9+9=18. Colored rods are used in these pages to
reinforce the addition and subtraction facts,
consist of vertical form which students are to
complete with/without the aid of set presentation.
Emphasis is on the idea of addition and subtraction
are inverse operations. Zero is the identity element
of addition. For any number a, a+0=a. Addition forms
at0=a are taught in terms of the basic property of
zero as an addend, rather than as separate facts.

Add/subtract 2-place number with 1-place 40-47 6
with renaming.

These pages include: (a) a 2-place numeral

may be written as the sum of tens & ones. E.qg.,
"35 may be renamed as 30+5", (b) An addition
such as 35+24 explains by means of renaming
principles, as illustrated below:

"35+24 = (30+5)+(20+4)

= (30+20)+(5+4)

= 50 + 9

= 59", .
Or to emphasize the separate addition of tens
& ones. E.g., "3 tens 5 ones

2 tens 4 ones

5 tens 9 ones
591,
(c) same mathematical ideas are completed in the
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Curriculum objectives/ Page # ¢
textbook coverage of
lessons

subtraction of 2-place number. E.g.,

"Tens Ones
40 + 7
- 10 - 3
30 + 4
34.
4. Algorithms (+, -). 46-62 12

Pages from 49-52, include add/subtract 1-, and
2-place value with 2-place value with/without
renaming. In these pages no ideas are introduced.

5. Subtract 2-place value with 2-place number 54-60 12
with renaming.

The key mathematical concepts are: A number
is a name for a numeral; Every number has number
with many names, E.g., "37 and 30+7 are two
names for the same number. The first of these
names stresses the place value; the second is the
expanded form and stresses the addition of total
value; Addition is the number operation
corresponding to the joint or disjoint sets.
Addition may also be defined as the process of
renaming two addends as a sum; Subtraction is the
number operation corresponding to the separation
or comparison of sets. It may be defined as the
process of renaming as sum and one addend as the
missing addend; Addition is associative and
commutative; Addition and subtraction are opposite
operations; The equation (statement) includes
horizontal and vertical (computation) forms
follow the same principles as illustrated below:
"46 = 40 + 6 (30+10) +
- 28 =-20 - 8 - 20
30
=20
10
i8n,

+ 1 + 1
0 K 0o
(e)}
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Curriculum objectives/ Page # #

textbook coverage of
lessons

6. Place-value for a specific number. 63-76 12

These pages develop that 100 is 10 tens. At

this stage, the student using terms such as

"ten tens" to make sure that they fully
understand the concept. The Key concepts are:

In our system of numeration the third place from
the right is the hundreds' place and the second
place from the right is the tens' place. Tens
sets of ten may be represented by the numeral

100. E.qg.,
"340: Hundreds Tens One
300 40 0]

The abacus, the place-value chart, columns, and
expanded numeral are all methods used in textbook
to provide the experience necessary to develop this
concept.

Add/subtract 3-place number with 3-place. 78-91 12

In these pages the with 3-place algorithm
operation within 3-place number in both
addition and subtraction. In the exercises
the students are asked to rename the addends
of sums in expanded notation before they add or
subtract. E.g., The three steps methods introduced
here as a transition to the standard method. It
presents in vertical form:

256 Write 9 in 1s' place

+ 123 Write 70 in 10s'place

379 Write 300 in 100's place
Same steps in subtraction were used.
Measurement of length. 93-96 12

These pages concern a comparison of an
nonstandard unit and object being measured.

The students should realize that measurement is
basically a form of counting. They select a unit,
and then count how many of these units are
contained in the object to be measured.
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Curriculum objectives/ Page # #
textbook coverage of
lessons
9. Basic multiplication facts. 97- 30
118
These pages concern the multiplication
concept as related to: joining of the
equivalent sets, addition of equal addends,
renaming procedures, commutative and
associative properties, one is the identity
element, and multiplication table. Students
solve variety of exercises.
10. Basic division facts. 119- 15
127
To establish the division concept the
students should realize that: Division and
multiplication are opposite operations,
E.g., 7%X2=14, 14-2=7; All division may be
developed from the basic multiplication-division
facts; separation of a set to form a number of
equivalent subsets is the set operation which
corresponds to the number operation division.
Most division-multiplication facts may be stated
in a form of a family of four equations.
11. Fraction recognition. 130- 12
136
Review of the fractional numbers: 1/2, 1/3
1/4, 1/5. in the previous grade were presented
in pages 130-131. From pages 132, a new
fractional numbers are introduced: 1/5-1/10 &
3/4...4/7. The exercises emphasize fraction
recognition through the separation of a set
into two equivalent subsets.
12. Money 137- 6
138

These pages present no new mathematical
ideas, rather, they present an opportunity to
revise and emphasize the money concept in
previous grade.
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Curriculum objectives/ Page # #

textbook coverage of
lessons

13. Time 139- 12
143

These pages present the time concept: 1/2-
hour, 1/4-hour, and one hour. The numeral on
a clock face can be reviewed as a special
kind of line number. The week-days concept
establishes: writing the days of the week.

GRADE 3

1. Sets. 10-24 12

These pages revise set concepts that were
covered in the previous grades 1-2.

2. Whole numbers: 100-1,000. 25-27 6
These pages revise numbers: the recognition,
order, and comparison of the whole numbers that
covered in the previous grades 1-2.

3. Basic facts (+, -). 28-30 6
These pages revise the basic addition/
subtraction facts that covered in the previous
grades 1-2.

4. Fractions recognition. 31-34 4
These pages revise the recognition of some
fraction numbers: 1/2, 1/3...that were
covered in the previous grades 1-2. Emphasize
on the equivalent parts and regions, fraction
comparison (greater/smaller than).

5. Set comparison. 34-35 2

Emphasis on the relationships notations (<, >).

6. Equivalent sets 36-37 2
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Curriculum objectives/ Page # #

textbook coverage of
lessons

12. General practice. 64-66 3

13.

14.

15.

16.

17.

Students work with exercises include word
problems.

Geometry. 67-70 4

These pages concern: (a) a point is an

an abstract idea, which like a number, cannot

be seen, touched, or drawn, It represents by
physical model, usually a dot; (b) A line

is a straight curve that extends indefinitely in
either direction. We name it AB which is read "the
line AB"; (c) a line segment is part of a line.
It written AB, (d) A ray is part of a line with
only one end point. It written AB, and (e) An
angle is a geometric figure formed by two rays
which have a common end point. It written ABC.

Multiplication/addition operations 71-74 3
related to commutative property.

No new mathematical concept is presented.

The emphasis on the relationship of commutative
property and multiplication-addition operations.
E.g., ."4 X 2X3 (2X4) X 3 .

8 X 3 = 24",

General practice. 75 1

Student solve practice exercises include:
add 3-place number with 3-place number, word
problems solving applied all computational
operations.

Multiplication. 76=77 2

No new mathematical concept is presented. Word
problems presented.

Basic multiplication/division facts 80-81 2
to 9 X 9 = .
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Curriculum objectives/ Page # #
textbook coverage of
lessons

18.

19.

20.

21.

22.

No new mathematical multiplication concept is
presented, rather, the emphasis on the division/
multiplication basic facts to 9X9. Word problems
is presented.

General practice. 82-84 3

Students work with practice exercises include
word problems.

Fraction recognition. 85-89 5

No new mathematical concept is presented
rather, the emphasis on parts and regions for
some common fraction: 2/3, 3/4..etc.

General practice. 90 1
Students work with exercises include word problems.

Money. 91- 2

100
Students work with objects grouping them into
sets of ten by counting. In conjunction with the
teaching money value ones, tens and hundreds
related to fils and dinars in this pages. Dinars
and fils used to reinforce the concept of place
value. A set of 1,000 fils is equivalent to 1
dinar. Call students' attention to the meaning
and usage of the word fils and dinar. The student
solve exercises related to the exchange of fils
to dinars. It also include add/subtract 4-place
number with/without renaming (99999). Word
problems also presented.

Geometry. 101- 3
102

These pages concern two types of lines parallel

and intersect. Student solve verbal questions

that recognize: rays, parallel..etc

227




(CHART CONTINUED).

Curriculum objectives/ Page # #

textbook coverage of
lessons

23. Measurement (metric units). 103- 3
105

These pages emphasize the standard units. The
students measure lengths of line segment. The
new concept presented in these pages is that
the centimeter is a standard unit of metric
measurement.

24. General practice. ' 106 1

The students solve variety of exercises which
included: add 5-place value # with 3- and
4-place value #s. Moreover, multistep word
problems also presented.

25. Multiply by 10, 100 & 1,000. 107 1

Numeration, place value, and expanded notation
are reviewed at this page. The extension to
millions provided difficulty. The procedure

is look like the following:

(a) Equation method:

3 X 40 =3 X (4 X 10) Rename 40 as 4X10
= (3X4) X 10 Use associative property.
= 12 X 10 Rename 3X4 as 12
= 120 Rename 12X10 as 120
(b) Four step method:
324
X 3
12 3 times 4 = 12
60 3 times 20 = 60
900 3 times 300 = 900
972 900 + 60 + 12 = 972
26. General practice. 108 1

The students solve variety of exercises which
included: Multiply 3-place value # with 1- and
2-place value #s. Moreover, multistep word
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Curriculum objectives/

textbook coverage

Page # #

of

lessons

27.

28.

29.

30.

31.

problems also presented.

Divide by 10, 100 & 1,000. 109-
110

Numeration, place value, and expanded

notation are reviewed at these pages. Page

109 is designed to give students practice

in dividing with 10, 100, and ,1000 with/

without renaming. E.g., 400-10=390

Multiply by tens. 111

On this page the emphasis is on the
multiplication by ten with with renaming.
Students solve some multisteps word problems
involving money.

Money. 112-
114

No new concept is introduced. Exercises

include the exchange from dinar to fils.

Addition/subtraction of money. 114-
118
The new concept is used in these pages
involved addition/subtraction of money.
Identify the place value in addition/
subtraction. E.g., "1000 can be taught as
the value of one dinar. Word problems also
included. The work procedure is as follow:
Dinars Fils Dinars Fils
142 300 142 1300
- 98 700 98 700

? ? 43 600

Multiply 2-place value #s with 1- 119~
place value with renaming. 121

The new concept is used in these pages is
multiply 2-place value #s with l-place value
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Curriculum objectives/ Page # #
textbook coverage of
lessons

32.

33.

34.

35.

#s with renaming. The students practiced the

distributive property with respect to addition

(vertical and horizontal forms) 4X12 = 4X(2+10)
= 48

The most significant concept to students is to

understand that one of the factor in each of

these multiplication involves a sum.

General practice. 122 1

Students solve multiplication problems
(horizontal & vertical). Word problems also
presented involving money multiplication
computations.

Multiply 3-place value #s with 1- 119- 3
place number with renaming. 121

The new concept is used in these pages is
multiply 2-place value #s with l-place value
#s with renaming. The students practiced the
distributive property with respect to addition
(vertical and horizontal forms)
134 100 + 30 + 4
X 2 X 2

200 + 60 + 4 = 268
The most significant concept to students is
to understand that one of the factor in each
of these multiplication involves a sun.

General practice. 124 1

Students solve multiplication problems
(horizontal & vertical forms). Word problems
also presented involving money multiplication
computations.

Divide 2- place #s and 3-place #s 125 1
with renaming.
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Curriculum objectives/ Page # #
textbook coverage of
lessons

36.

37.

38.

39.

40.

The new concept introduces in a word
problem form. Students work to the final
solution of the problemn.

General practice. 126 1

Students solve (horizontal & vertical forms).
Word problems also presented involving money
division computations.

Divide 2-place #s with 1l-place # 127 1
with renaming.

This page emphasize that the division and
multiplication are opposite operations. The
students practiced some exercises such as:
(5 X 7) = 35, (35 + 7) = 5.

Divide with remainder. 128- 2
129

On these pages the concept of division with

remainder is introduced. First with sets and

then with numbers. The difficulty for the

students is that this kind of division involves

2 operations; multiplication and division.

E.g., 16 - 3 = (3 X 5) + 1. In some sequences,

division with remainder is taught much later

than division without remainder.

Divide 2- and 3-place # with 1-place 130- 2
with renaming. 131

The new concept introduces in a word problem
form. Students work to the final solution
of the problemn.

General practice. 132 1

Students solve division problems

(horizontal & vertical forms). Word problems
also presented involving money division
computations.
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Curriculum cobjectives/ Page # #

textbook coverage of
lessons

41. Year calendar. 140 2
141

42.

43.

These pages concern the recognition of a year
consists of 12 months. Moreover, and how many
days in one month (Arabic).

Measurement metric: Weight. 142 1

These pages concern a new concept: metric
weight unit and its notation: grams, kilograms.
The students work is as follow:

2 Kgs = ? grams.

General practice. 143 1

Students solve problems (horizontal & vertical).
Word problems also presented involving
all computational skills.

GRADE 4
Sets. 11-25 15

These pages revise set concepts that were

covered in the previous grades 1-3: The

exercises emphasized on elements of as set, belong,
subsets, joining of two sets, and intersection of
two sets. These concepts also deal with all
computational skills.

Whole numbers. 29-47 18
a. Divide with 2 & 5 as factors. 29-30 2

The new concepts presented on these two pages
are that of extending division facts with

2 & 5 as factors. These concepts are based

on work previously introduced in the grades

1-3. Students practiced some exercises involving
these two factors.

b. 0dd and even numbers. 31-32 2
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Curriculum objectives/ Page # #
textbook coverage of
lessons

The new concepts presented on these two pages
are that odd and even numbers. These concepts
are based on: (a) An odd number cannot be
divided evenly by 2. Generally stated that
the numbers are the set of all number b such
that b=(2Xn)+1. (b) An even number

has 2 as a factor. Generally stated the even
numbers are the set of all numbers a such
that a=2Xn, where n is any whole

number. Student practiced some exercises
involved this new concept. E.g., "Name the 6
even and odd numbers between 90 and 102".

c. Divide with as factor. 32-33 2

The new concepts presented on these two

pages are that of extending division facts
with 3 as factor. The number that could be
divided by 3 without remainder is that the of
its digits divided by 3. This concept is based
on work previously introduced in the grades
1-3. Students practiced some exercises
involving this factor.

d. General practice. 38-40 3

Students solve exercises and problems
(horizontal & vertical). These exercises
include: odd and even numbers, divide with

2, 3 # 5 as factors. Also includes factors

of an integers whose product with some integers
is the given integer. E.g., "3 and 4 are factors
of 12, since 3 X 4 = 12.

e. Greatest Common Factor. 38-40 3

The new concept presented on these two pages
is that of greatest common factor. The common
factors of 30 and 42 are 2,3 & 6. The G.C.F.
for these two integers is 6. Students solve
some exercises involved this concept. E.q.,
"Name the common factor of 25 & 35",
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Curriculum objectives/ Page # #
textbook coverage of
lessons

f. Least Common Multiple. 41-43 3

The new concept presented on these two pages

is that of Least Common Multiple. The L.C.M. is
divisible by each of the given quantities: 12 is
L.C.M. of 2, 3, 4, & 6. Students solve exercises

involving this concept. E.,g., " Find L.C.M. for 10,
12, 30%".
g. Read/write whole numbers to millions. 44-47 4

The new concept presented on these pages is

that of read/write whole numbers to millions. In
these pages students recognize and compare that
millions place is seventh from right. These pages
extend place value and numeration to millions.
Students practice this concept by writing and
reading. E.g., " Identify the place value of a given
number in the 7th place two two thousands".

7. Add/subtract 9-place #s with 9-place #s. 51-52 2

These pages extend place value and numeration to
millions. Students practice some exercises in
adding and subtracting 9-place #s. E.g.,
6,260,346
+ 1,946,827

8,207,173.

8. Multiply 1l-place value #s with 2- and 52-58 3
3-place number with/without renaming. :

These pages presented no new mathematical

concept, rather revising this concept from previous
grade (3). The student s practiced the multiplication
with respect to this concept (vertical and horizontal
forms). E.g., " 15 X2 = 30, 224 X 5 = 1,120".

9. Multiply 2-place value #s with 3-place 59-61 3
number with/without renaming.
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Curriculum objectives/ Page # #
textbook coverage of
lessons

10.

These pages presented no new mathematical concept,
rather revising this concept from previous grade
(3) . The students practiced the multiplication with
respect to this concept (vertical and horizontal
forms). E.g., " 24 X 26 = 624". Word problems also
presented involving computational skills.

Divide 2-and 3-place value #s with 61-68 8
l-place number with/without renaming.

These pages presented no new mathematical concept,
rather revising this concept from previous grade (3).
The students practiced the multiplication with respect
to this concept (vertical and horizontal forms). E.qg.,

"Hundreds Tens Ones

1 1 2
3_J 3 3 6
- 3

0 3 6

- 3
0 6
- 6
0 0 0.

11.

Word problems also presented involving computational
skills.

Divide 2-and value #s with l-place 68-69 2
number with/without renaming.

These pages presented no new mathematical concept,
with respect to the division algorithms. The
students practiced the division algorithms with
respect to this concept (vertical and horizontal
forms). E.g., 68 = 17 = 4 > 17 X 4 = 68.
Emphasis on the multiplication and division are
inverse operations.
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Curriculum objectives/ Page # #

textbook coverage of
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12. General practice. 69-70 2

Students solve problems (vertical and horizontal
forms). Word problems also involving long form

division.
13. Fraction numbers: 73-99 26
a. Comparison and equivalent. 73-79 6

These pages revise some fraction concepts:

Comaprison & equivalent in the previous grades 1-3.
The exercises emphasized on these two concepts. "e.qg.,
1/2 = 2/4...etc".

b. Compare fractions with like denominators. 79-80 2

The new concept introduced here is the comparison
of traditional #s for order & inequality (<,>).
Student solve exercises involved the comparison of
fractions with like denominators. E.g., "1/4 < 3/4".

c. Compare fractions with like numerators. 81-82 2

The new concept introduced here is the comparison
of traditional #s for order & inequality (<,>).

Student solve exercises involved the comparison of
fractions with like numerators. E.g., "2/3 > 2/4".

d. Reduce to simplest form. 83-84 2
The new concept introduced here is the reduction

of traditional #s for simplest form. Student
solve exercises involved the reduction of fractions

to simplest form. E.g., " 6/8 = 6/2/8/2 = 3/4".
e. Add/subtract fractions with like 85-89 5
denominators.

The new concept introduced here is the addition and
subtraction of fractions #s with like denominators.
Student solve exercises involved the addition and
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Curriculum objectives/ Page # #
textbook coverage of
lessons

subtraction fractions with like denominators. E.g.,
" 3/8 + 1/8 =, 9/10 - 8/10".

Mixed numbers form. 90-91 2

The new concept introduced here is the mixed
numbers forms. Student solve exercises involved the

identification of mixed #s. E.g., "2 1/2 is a
mixed #".
Transform mixed numbers to 92-93 2

uncommon fractions.

The new concept introduced here is the
transformation of mixed #s to uncommon fractions.
Student solve exercises involved the transformation
of mixed #s to uncommon fractions. E.g., "3 = 3/1,
1 =6/2=29/3...",

General practice. 94-95 2

Students solve problems (vertical and horizontal
forms). Word problems also presneted.

Add/subtract mixed #s with like 96-97 2
denominators.

The new concept introduced here is the addition
and subtraction of mixed #s with like denominators.
Student solve exercises involved the addition and
subtraction of mixed #s with like denominators.
E.g., " With Ali 3 1/4 dinars

With Amal 5 3/4 dinars

How many dinars the both have?

"3 1/4 + 5 3/4

=8 4/4
= 9",
"5 3/4 - 3 1/4 = 2 2/4
=2 1/2".
General practice. 98-99 2
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14.

a.

Students solve problems (vertical and horizontal
forms). Word problems also presneted.

Decimal numbers: 100- 18
116

One tenth. 100- 4
103

In these pages the decimal number one tenth is
introduced as follows: (a) renaming common fractions
like 5/10 form to 5 tenth, (b) the decimal comma

(in American textbook is decimal point) used in
writing decimal form number. Students work with
exercises to identify decimal fractions. E.qg.,
"Compare the sequence of deciaml fractions as shown
in a given example:

3.7 3.9 3.8

— «9 —". Word prblems also introduced.

One hundredth. 104~ 2
105

In these pages the decimal number one hunderdth is
introduced as follows: (a) renaming common fractions
like 50/100 form to 5 hundredth, (b) the decimal
comma (in American textbook is decimal point) used
in writing decimal form number. Students work with
exercises to identify decimal fractions. E.qg.,
"Compare the sequence of deciaml fractions as shown
in a given example:

3.70 3.90 3.80

— .90 —". Word prblems also introduced.

General practice. 106- 2
107
Students solve problems (Horizontal and vertical
forms). E.g., "What is goes in
<, > “or" =
35.70 [] 32.90".Word problems
presented.
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(CHART CONTINUED) .

Curriculum objectives/ Page # #
textbook coverage of
lessons
d. One thousandth. 107- 2
108

In these pages the decimal number one thousandth is
introduced as follows: (a) renaming common fractions
like 500/1000 form to 5 thousandth, (b) the decimal
comma (in American textbook is decimal point) used
in writing decimal form number. Students work with
exercises to identify decimal fractions. E.g.,
"Compare the sequence of deciaml fractions as shown
in a given example:

3.700 3.900 3.800

_— .900 ", "Read/write 3.425". Word prblems
also introduced.

e. Genral practice. 109- 2
110
Students solve problems (Horizontal and vertical
forms). E.g., "Add the folloswing fractions 2 + 0/10
+ 5/100 + 9/1000 = 2.059. Word problems presented.
f. Add/subtract deciamls #s. 111- 4
114
In these pages the students comprehend the
addition and subtraction computations involving
deciamls #s with/without regrouping and renaming
(vertical and horizontal froms). E.g., " 12.37 +
4,25 = 16.89" "3.850 - 1.673 = ?" Word problems
presented.
g. Genral practice. 115- 2
116
Students solve problems (Horizontal and vertical
forms). E.g., "Add the folloswing fractions 2 + 0/10
+ 5/100 + 9/1000 = 2.059. "25.227 - 14.089 = ". Word
problems presented.
15. Geometry (Nonmetric & Metric). 134- 27

162
In these pages the nonmetric geometry presented:
(a) students use the notations symbols of line, ray,
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(CHART CONTINUED) .

curriculum objectives/ Page # #
textbook coverage of
lessons

angle and line segment and (b) compare types of
angles and lines. 3-dimensional figures also
included. The metric geometry includes: measure &
draw angles measure and calculate circumferences of
some shapes: traingle, square. Identify symmetry
property, and know area concept.

16. Measurement. 119- 20
140
a. Time 119- 5

123

These pages concern: (a) read/write time in hour,

1/2 hour, and minutes. E.g., "Quarter past four

written as 4:15". (b) read/write time in days/week.

E.g., "28 days in 4 weeks, how many in 1 week".

Word problems presented.

b. Addition/subtraction time notations 124- 4
with/without renaming. 127

In these pages a new concept introduced: (a)
Addition of hours and minutes. E.g.,

"Hours Minutes"
7 10
+ 5 25
12 35",
(b) Subtraction procedure of hours and minutes.
E.qg.,
"Hours Minutes"
9 25
- 7 10
2 15", Word problems presented.
c. Lenght. 129- 4
132

These pages concern the new concept: Meter,
centimeter, decimeter, melimeter.. The symbols were
used when students work with addition and subtraction
of metric units.
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(CHART CONTINUED).

Curriculum objectives/ Page # #
textbook coverage of
lessons
d. Add/subtract metric lenght. 133- 3
135

A new concept introduced here. Addition of metric
units. E.g., "Add the following:

ms cms
20 45
14 20
+ 32 35
66 100 (100 cms = 1 m).
67 —_—. "
ms cms
20 50
- 12 70
7 8o".
e. Weight. 136- 2

137
These pages concern the new concept: Grams,
kilograms, and tons. The symbold were used when
students work with addition and subtraction metric
weight units. A new concept introduced here.
Addition of metric weight units. E.g., "Add the

following:

kgs grs
19 500

+ 16 750
35 1250 (100 grs = 1 kg).
36 250."
kgs grs
25 300

- 13 800
11 800",

f. General practice. 139- 2

140
Students solve problems (horizontal & vertical
forms) involving measurement concept. Word
problems presented.
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ENGLISH VERSION
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APPENDIX D

TEST BOOKLETS (GRADE 1-4)
(ARABIC VERSION)
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APPENDIX D

(GRADE 1)

(ARABIC VERSION)
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APPENDIX D

BOOKLETS
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(GRADE 3)

(ARABIC VERSION)
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APPENDIX D

TEST BOOKLETS:

(GRADE 4)

(ARABIC VERSION)
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APPENDIX D

TEST BOOKLETS: (GRADE 1-4)
(ENGLISH VERSION)

Name of School:

Name of Student:

Student Gender : Male Female
Age: 6 7 8 9
Grade in School: 1 2 3 4
Teacher Gender : Male Female

Classroom Organizational Structure:

Departmentalization

Self-Contained
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APPENDIX D

TEST BOOKLETS: (GRADE 1)
(ENGLISH VERSION)

[PIACE AND STIZE REIATIONSHIPS]

1. Which wheat is taller? 2. Which arrow is shorter?
‘-
r- 4
§
(Y Y
‘ - ‘ -
=
‘f -
& v
Item 1. G1 n=822 a)9 b)780 Item 2. A, Gl n=822 a)1l3
c)0 d)0 e)33 b)737 c)0 d)o
f)42, 95%, 1/20. e)71 f£)85, 90%, 5/20.
3. Which camel is larger? 4. Which book is smaller?

Item 3. A G1 n=822 a)6 b)714 Item 4. A G1 n=822 a)lo

c)0 d)0 e)48 b)761 c)0 4d)o0
f) 54, 93%, 2/20. e)51 f)61, 93%,

3/20.
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5. Which two are the same
length?

I I I

6. Color the third car.

Item 5. A G1 n=822 a)ll b)2
c)719 d)0 e)90
£)103 93%, 8/20.

Item 6. MA, Gl n=822 a)22

b) 183 c)569
d)7 e)41l
f)253, 69%,
15/20

7. Look at the pattern.
Which fruit should
come next?

Color the second
swan which is on
the right of the
basket.

{S@é\jﬁﬁé

Item 7. A Gl n=822 a)637
b)91 c)0 d)0 e)93
£)185, 77%, 13/20

Item 8 MA, Gl a) 102

b) 557 c) 39
d) 72 e) 52

£f) 720, 12%,
20/20
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[NUMBER RECOGNITION]

9. Which set has 4 7

)

10. How many?

€¢° (&)
0 O

R
» O (s
IJtem 9. A, Gl n=822 a)5 Item 10. n=822 a)8 b) 2
b)747 c)5 d)3 e)62 c) 722 4d) 7
£)75, 91%, 4/20. e) 83 f) 100
88%, 7/20.

11. How many? [NUMBER RECOGNITION]
12. Which set has more?

Ttem 11. A, Gl n=822 a)l8 b)4

Item 12. A, Gl n=822 a)25
c)4 d)698 e)98 b)728 c)2
f)124, 85%, 11/20. d) 0 e) 69

f)94, 89%,
6/20.
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13. Which set has the same 14. Which set has one more

number as this set? than this set? ZA &
@9 i
66 . AN
8e > <Y (2
66 T &7
oe
O [l ] O
. )
iy &
C ] ]
Item 13. A, Gl n=822 a)l8 Item 14. MA, Gl n=822 a)l4
b)28 c)646 d)31 e)99 b)126 c)471
f)176, 79%, 12/20. d) 30 e)181
£)351, 57%,
18/20.
15. Which set has one less [MONEY]
than this set? @ 16. How much money?
@
(@ @
®
] L]
PN T~
i e \ / ‘ .
i ) 11 6 12
\!!.// N Fils Fils Fils Fils
O L] O O O O
Item 15. MA, Gl n=822 a)471 Item 16. MA, G1 n=822
b)98 c)56 d)34 a) 434 b) 736
e)163 f)351, 57%, c) 67 d) 30
16/20. e)218 f) 388,

53%, 19/20.
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17. How much is the toy? [GEOMETRY ]

18. Will this shape
match if you fold
it on the dotted

line? .
STUON ,
v‘-\ /‘ .A*( _",_\‘ 3
) Q ('_"’_“ )
] :
30 35 20 40 Yes No
Fils Fils Fils Fils
Item 17. MA, G1 n=822 a)25 Item 18. M, G1 n=822
b)86 c)455 d)55 a) 585
e)201 f)367, 55%, b)73 c) ©
17/20. d) 0 e) 184
£)237, 71%,
14/20.
19. Mark the <:> 20. Mark the N\

SYsN =g eYopt

O O

Item 19. M, Gl n=822 a)l Item 20. M, Gl n=822
b)10 c¢)2 d)706 a)704
e)103 f)116, 86%, b)8 c)2 d)2
10/20. e) 106
f)118, 86%,
9/20.
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APPENDIX D

TEST BOOKLETS:

(GRADE 2)

(ENGLISH VERSION)

[RECOGNITION OF WHOLE NUMBERS]

1. How many are in
this set?

2. What is the fourth
letter in this word?

Jtem 1. M, Gl n=831 a)l
b)14 c)783 d)11

e)22 f)48, 94%, 1/30.

BAHRAIN
A H R N
Ttem 2. MA, G2 n=833 a)20
b) 455 c)97
d)177

e)82 £)376,
55%, 26/30.

3. What is the number?

6 Hundreds 1 Ten
2 Ones

621 216 126 612

[ B R N O

[RECOGNITION OF FRACTION]
4. How much is shaded?

1/4 1/2 1/8 3/1

O O o U

Item 3. MA, G2 n=833 a)6l
b)45 c)39 d)613
e)73 £)218, 74%,
19/30.

Item 4. A, G2 n=833 a)663

b)34 c)5 d)87
e)42 f)168,
80%, 12/30
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5. Which square has 3/4
of it shaded?

JORDER AND COMPARISON

OF WHOLE NUMBERS].

6. Which number is
missing?

571, 572, , b74.

375 573 753 735

O O 0O O

Item 5 A, G2 n=833 a)4
b)15 c)698 d)1l2
e)102 £)133, 84%,
8/30.

Item 6. MA, G2 n=833 a)36
b)571 c)1l11
d) 47
e)66 £)260,
69%, 12/30.

7. Which number comes next?

8. Which number is the
largest?

435 354 534 543

I U R R B

Ttem 7. A, G2 n=833 a)lo0
b)25 c)717 d)37
e)42 f)114, 86%,
7/30.

Item 8. MA, G2 n=833 a)lll

b)93 c)123
d) 433

e)71 £)398,
52%, 25/30.
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9. What goes in [ | 2 [BASIC ADDITION/SUBTRACTION
FACTS]
Direction: Put (.~-) under
the correct answer for
the following mathematical
computations (10 - 20).

10.
83 [__] 38 5
+ 7
= < > 6 21 12 13
Item 9. MA, G2 n=833 a)198 Item 10. A, G2 n=833 a)9
b)474 c)49 d)0 b)86 c)656
e)110 £)357, 57%, d)31 e)49
23/30. £)175, 79%,
13/30.
11. 12.
18
- 9
8 + 0 = =—m S—
80 7 8 0 9 8 7 9
Item 11. A, G2 n=833 a)l4 Item 12. A, G2 n=833 a)657
b)126 c)471 d)44 b)64 c)31 d)20
e)53 £)129, 84%, e)59 f£)174,
9/30.

79%, 14/30.
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13.

{ADDITION/SUBTRACTION
ALGORITHMS ]
14.

6 + 3 + 2 = ——-

Item 13. A, G2 n=833 a)l4
b)15 c¢)728 d)41

Item 14. A, G2 n=833

a)726 b)50
e)33 f£)103, 88%, c)22 d)13
4/30. e)20 £)105,
87%, 3/30.
15. 16.
75 514
+ 32 - 213

727 327 301 527

N N I N

ITtem 15. A, G2 n=833 a)28
b)596 c)627 d)40
e)77 £)204, 75%,
18/30.

Item 16. A, G2 n=833 a)72

b) 630 c)44
d)19 e)66
£)201, 76%,
16/30.
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17.

18.

Item 17. A, G2 n=833 a)39
b)655 c)50 d)28
e)59 f)176, 79%,
15/30.

Item 18. MA, G2 n=833
a)500 b)126
c)57 d)58
e)90 £f)331,
60%, 22/30.

[BASTIC MULTIPLTCATION FACTS]

19.

6 4 8 2
OO O O 0O

20.

Ttem 19. A, G2 n=833 a)36
b)23 c)719 d)24
e)29 f)112, 87%,
5/30.

Item 20. A, G2 n=833 a)668

b)44 c)44
d) 25

e)50 f)163,
80%, 11/30.
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[MONEY AND MEASUREMENT]

21. How much money is
shown?

275 250

270

225

I I I R I O B

22. How long? Use your
centimeter ruler.

7 Ccm

5 cm

l cm 6 cm

I I R I ey A

Item 21. MA, G2 n=833 a)383
b)127 c)55 d)188
e)78 £)448, 46%,

29/30.

Item 22. MA,

G2 n=833 a)47
b)57 c)5

d) 499 e)223
£)332, 60%,
21/30.

23. What time is shown?

Quarter
past seven

L]

Eight
past Ten
Minutes

L]

24. What time is shown?

Seven Five Past
O'clock O'clock
Twelve to Seven to
Twenty Quarter
Item 24. A,

Item 23. MA, G2 n=833 a)384
b)96 c)48 d)69
e)234 f)447, 46%,

28/30.

Six
O'clock

[]

Ten Past
Half

L]

G2 n=833 a)45
b)613 c)55
d)34 e)84
£f)218, 74%,
17/30.
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[GEOMETRY }

25. Which is a rectangle?

JAOL

O 4

26. Which is a square?

L\ O

O O o o

Item 25. A, G2 n=833 a)l5
b)9 c)71 d)688 e)48
£)143, 83%, 10/30.

Item 26. A, G2 n=833 a)762
b)7 c)9 d)13
e)40 £f)69,
92%, 2/30.

27. Which two are the same
size and shape?

OHOS

1 2 3 4
1 and 2 2 and 3

L] ]
1 and 3 3 and 4

] L]

28. How many sides
do you see?

Item 27. MA, G2 n=833 a)oo
b)18 c)343 d)22
e)358 f)488, 41%,
30/30.

& 2 3 1
I I R B R
Item 28. A, G2 n=833 a)28
b)13 c)716
d)23 e)51
f)115, 86%,
6/30.
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IPROBLEM SOLVING]

29. Read the following:

In grade one 37 pupils
In grade two 36 pupils

In both grades __ pupils

63 73 66 72

O 0O O O

Item 29. MA, G2 n=833 a)llo

b)467 c)76 d)53
e)125 f)364, 56%, 24/30.

30. Read the following:

Fatma has ¢

Essa has 18

How many more balloons does
Essa have?

27 10

9 8
O O

Item 30. MA, G2 n=833 a)401
b)61 c)228 d)47

e)94 f£)430, 48%,

27/30.
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APPENDIX D

TESTBOOKLET (GRADE 3)

(ENGLISH VERSION)

[RECOGNITION OF WHOLE NUMBERS]

1. What is the number?

FIFTY SIX THOUSANDS
EIGHT HUNDRED SEVENTY

2. How many thousands
in this number?

65,800,79 506,879
[ ]
13 71 70 7
506,800,79 56,879 [] [] E] [:
] ]
Item 1. A, G3 n=829 a)il21l Item 2. A, G3 n=829 a)lilz

b)22 c)22 d)627

b) 644 c)40
e)37 £)202, 76%, d)67 e)61
13/30. £f)185, 78%,
10/30.

3. Which number comes before
this number 9617

962 950 960 861

O O O O

4. Which number is 100
greater than number

45327
5532 4600 4542 4632
L O O O

Item 3. MA, G3 n=829 a)ll4
b)43 c)509 d)98

Item 4. MA, G3 n=829 a)192

b)77 c)82
e)65 £)320, 61%, d)417 e)61
21/30. f)412, 50%,

26/30.
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5. Round 663 to the nearest

hundred.

700 600 500 3001

I N I B O

[RECOGNITION OF FRACTIONS]
6. Which fraction tells
how much is shaded?

1/6 2/6 4/6 3/6

L O O O

Ttem 5. MA, G3 n=829 a)368
b)178 c)47 d)33
e)203 £)461, 44%,
27/30.

Item 6. A, G3 n=829 a)l4
b)8 c)12 d)780
e)15 £)49, 94%,
1/30

7. Which fraction is
greater?

3/8 5/8

L] L]

10 5 40 2

[ L R N A I

Item 7. A, G3 n=829 a)ll2
b)650 c)0 d)o
e)67 £)179, 78%,
.9/30.

Item 8. A, G3 n=829 a)621

b)28 c)34 d)51
e)95 f£)208,
75%, 11/30.
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[BASTIC ADDITION/SUBTRACTION FACTS]

Direction: Put (v~) under the
correct answer for the following
mathematical computations

(9 - 12).
9. 10.
9 13
+ 9 - 5
0 18 17 19 8 5 7 9
1 O O ] O O OJ O
Ttem 9. A, G3 n=833 a)l7 Item 10. A, G3 n=829 a)704

b)743 c)15 d)36

b)28 c)37
e)1l8 f)88, 90%, d)31 e)29
2/30. f)125, 85%,
4/30.
11. 12.
8 + 0 = —-——- 16 - 7 = —-—-
80 0 8 1 9 8 7 9
Item 11. A, G3 n=829 a)2l Item 12.

A, G3 n=829 a)36
b)95 c)678 d)1

b)26 c)687
e)34 f)151, 82%, d)49 e)31
8/30. £)142, 83%,

6/30.
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[BASIC MULTIPLICATION/DIVISIOIN

FACTS]

13.

40 35 13 3

0 R I B O O I

14.

35 &+ 5 = —=-
5 6 7 8
O O O O

ITtem 13. A, G3 n=829 a)672
b)27 c)56 d)43

Item 14. A, G3 n=829 a)l09

b)65 c)541
e)157 £)81, 81%, d)68 e)46
5/30. f)288, 65%,

17/30.

15. 16.

9
X 6 0 * 6 = ——=-
54 45 15 49 1 6 60 0

Item 15. A, G3 n=829 a)518
b)113 c¢)39 d)101
e)58 f)311, 62%,
18/30.

Item 16. A, G3 n=829 a)l5

b) 180 c)16
d)509 e)109
£)320, 61%,
19/30.
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[ADDITION/SUBTRACTION ALGORITHM]
Direction: Put (.~-) under the
correct answer for the following
mathematical computations

(17 - 18).
17. 18.
1274 534
+ 1135 - 239
2409 2379 2149 2309 305 395 265 295
Item 17. MA, G3 n=829 a)537 Item 18. MA, G3 n=829
b)83 c)34 d)150 a)220 b)118
e)25 f)292, 65%, c)27 d)414
16/30. e)50 f)415,

50%, 22/30.

[MULTIPLICATION/DIVISION ALGORITHM]
Direction: ©Put ( ) under the
correct answer for the following
mathematical computations

(19 - 21).
19. 20.
100 6 | 70
+ 12
120 1200 12200 1002 10  10r4 11r4 11
Item 19. MA, G3 n=829 a)9l Item 20. MA, G3 n=829 a)63

b)578 c)33 d)64
e)63 f)251, 70%,
15/30.

b)146 c)379
d)94 e)150
£f)453, 45%,
25/30.
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21.

900 O 9000 1000

I A N A I

[MONEY AND MEASUREMENT]
22. Mark the value that
is the same as of
5 dinars?

500 5000 50000 2500
Fils Fils Fils Fils

[ T I I O

Item 21. A, G3 n=829 a)322
b)82 c)108 d)77
e)240 £)507, 39%,
29/30.

Item 22. A, G3 n=829 a)l97
b)431 c)109

d)34 e)58
£)398, 52%,
23/30.

23. What time is shown?

Quarter Quarter
to Nine past Nine
Quarter Quarter to
past Three Three
Minutes

22. Mark the wvalue
that is the same
as of 15000 grams?

150 15 1500 5
Kgs Kgs Kgs Kgs

I 0 s O R

Item 23. MA, G3 n=829 a)163
b)101 c)435 d)74
e)56 f)394, 52%,
24/30.

Item 24. MA, G3 n=829 a)33

b)287 c)244
d)32 e)233

£f)542, 35%,
30/30.

275




[GEOMETRY ]

25. Which figure is an
angle?

NS VL w

26. Which pair of lines
is parallel?

N KN

O O o O

Item 25. A, G3 n=829 a)2
b)1l4 c)14 d)745
e)54 £)84, 90%,
3/30.

Item 26. A, G3 n=829 a)9

b)13 c)66
d) 667 e)74
f)162, 80%,
7/30.

[PROBLEM SOLVING]

27. There are 7 days 1n one
week. How many days in
21 weeks?

28. Ahmed has 25 chocletes.

He can put 5 chocletes
in one box. How many
boxes can he fill?

30

5 20 125
O OO

Item 27. MA, G3 n=829 a)371
b)103 c)101 d4)173
e)81 f)458, 45%,
28/30.

Item 28. MA, G3 n=829

a)371 b)103
c)101 d)173
e)81 f)458,
45%, 28/30.
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29.

Dinars Fils

Hassan has 4 300
Fatma has 2 700
Budoor has 5 100
All have - —-———

12 Dinars 12 Dinars

and 100 Fils

9 Dinars 9 dinars and

and 800 Fils 400 Fils

Item 29. A, G3 n=829 a)610
b)63 c)66 d)38
e)52 £)219, 74%, 12/30.

30.
Dinars Fils

Amal has 28 300
She bought a

candy of 14 200
Remainder - ———

14 Dinars 12 Dinars

and 100 Fils and 300 Fils

14 Dinars 14 dinars and
and 500 Fils 200 Fils

Item 30. MA, G3 n=829 a)479
b)69 c)160 d)64
e)57 £)350, 58%, 20/30.
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APPENDIX D
TESTBOOKLET (GRADE 4)
(ENGLISH VERSION)

[RECOGNITION OF WHOLE NUMBERS]

1. What is the number?

4 MILLION TWO HUNDRED

2. What is the place-value
of the 4 in the
this number?

TWENTY FIVE THOUSANDS 1,483,764
NINE HUNDRED SEVENTY
FOUR
40,522,974 422,974 4000 40000
40,225,974 4,225,974 400000 4000000
Item 1. A, G2 n=834 a)47 Item 2. A, G4 n=834 a)l43
b)32 ¢)75 d)637 b)84 c)383
e)43 £)197, 76%, d)183 e)4l
6/20. £)451, 46%,
18/20.

3. Mark <, >, or =

15, 286 [_] 15,369

[RECOGNITION AND COMPARTISON
OF FRACTIONS AND DECIMAIS]
4. What is the decimal
for this fraction?

4/10

= < > .4 4.0 .04 .410
O O O O O O
Item 3. A, G4 n=834 a)538 Item 4. MA, G4 n=834 a)551
b)216 c)31 d)0 b)112 c)24
e)49 £)296, 65%, d)134 e)13
10/20. £f)283, 66%,
8/20.
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5. Mark the next equivalent
fraction:
2/4, 4/8, 6/12, ....
8/16 9/20 7/15 10/21

Item 5.

6. Which fraction is equal

to zero:
6/6 1/6 0/6 9/6
L O O O

A, G4 n=834 a)594
b)61 c)70 d)64

e)45 f£)240),
5/20.

71%,

Item 6. A, G4 n=834 a)88

b)25 c)691 d)13
e)17 £)143, 83%,
3/20.

[BASTIC ADDITION/SUBTRACTION

FACTS]
7.

to this

17 - 9
[]
17 + 8

L]

Item 7.

W+ 4+
[V oo BRVo TN o o]

[e0]

Which equation belongs

family of facts?

I T

17

17

9

?

-9 =17
L]

-8 =17
[]

[BASTC MULTIPLICATION/
DIVISION FACTS]

8. Which equation belongs
to this family of facts?

MA, G4 n=834 a)504
b)130 c)93 d)67

e)40 £)330,

11/20.

60%,

6 Xx 5 = 30
5 x 6 = 30
30+ 5= 6
2 ?22= 2
30 Xx 5=30 30+ 6=5
30 x 6 =5 5+ 6 = 30
Item 8. MA, G4 n=834 a)1l00
b)472 c)95
d)116 e)51
£f)362, 57%,
12/20.
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[ADDITION/SUBTRACTION
ALGORITHM]

9. Which problem can be
used to check the
answer to the work in

the box?
8365
- 5375
8365 5375
+ 5375 + 2990
8365 5375
+ 2990 - 2990

[MULTIPLICATION/DIVISTION
ALGORITHM

Direction: Put (v)
under the correct
answer for the
following
mathematical
computations
(10 - 11).

10.

492
+ 200

98400 9840 98422 818400

[ R R I B

Ttem 9. MA, G4 n=834 a)422
b)340 c)84 d)144
e)37 f£)494, 41%,

Item 10. MA, G4 n=834 a)413

b)89 c)90 d)194
e)48 f)421,

19/20. 50%, 16/30.

11. [FRACTION COMPUTATION]
Direction: Put ( ) under

4 484 the correct answer for

121 112 122 141

[ N R I B

the following mathematical
computations (12 - 13).
12.

4/5 + 3/5 = —-—-

7/10 7/5 1/5 2

I I O B B

Item 11. MA, G4 n=834 a)527
b)71 c)72 d)70
e)16 £)307, 63%,
9/30.

Item 12. A, G4 n=834 a)130
b)647 c)29 d)12
e)l6 f£)187, 78%,
4/30.
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13. [MEASUREMENT ]

14. How many days are in 5
weeks and 4 days?

2 2/3 - 11/3 = ——-
3 2/3 11/3 3 3/6 1 3/6 39 38
] ] [] ] bays bays
29 28
Days Days
Ttem 13. A, G4 n=834 a)74 Item 14. A, G4 n=834 a)568
b)686 c)36 d)14 b)84 c)108 d)48
e)24 f)148, 82%, e)26 f)266, 68%,
2/30. 7/30.
15. What is the length to 16. Read the following
the nearest centimeter
(cm) . Use your ruler. 1 ton = 1000 Kgs
1 Kg = 1000 grs

1/2 Ton and 3 Kgs = ---

305000 530000
Grams Grans
8 cm 8.5cm 7.5 cm 9 cm [] []
[] [] [] [] 503000 350000
Grams Grams
Item 15. MA, G4 n=834 a)lo06 Item 16. MA, G4 n=834 a)l4o9
b)467 c)27 d)208 b)176 c)250 4)103
e)26 f£)367, 56%, e)1l56 £)584, 30%,
14/30. 20/20.
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[Geometry]

17. Which figures are
congruent?

A
/\
[

O

g

]
[ ] JAN
O O O

18. Which pair of lines

is prependicular?

~

€«
b anm—4

0

Item 17. MA, G4 n=834 a)9
b)9 c)2 d)778

Item 18. MA, G4 n=834 a)189
b)473 c)45 d)28

e)36 f)56, 93%, 1/20. e)99 f)361, 57%, 13/20.
[PROBLEM SOLVING]
19. 20. Budoor bought a dress
for 6.750 B.D. and a
Ahmed weights 46.50 Kgs coat for 8.950 B. D.
Fatma weights 40.75 Kgs How much did she

How much more does Ahmed
weights

7.55 Kgs 5.75 Kgs
L] ]
5.70 Kgs 7.50 Kgs
L] [

spend in all?

15 Dinars
and 700 Fils

15 Dinars

15 Dinars 15 dinars
and and
900 Fils 750 Fils

Item 19. A, G4 n=834 a)llé
b) 433 c)100 4)87
e)108 f)411, 51%,

Item 20. MA, G4 n=834 a)400
b)174 c)174 d)140
e)78 f)434, 48%,
17/30.

15/30.
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APPENDIX E

GENERAL STANDARD DIRECTIONS FOR TEST ADMINISTRATION
GRADES 1-4 (ARABIC VERSION)
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APPENDIX E

GENERAL STANDARD DIRECTIONS FOR TEST ADMINISTRATION
GRADES 1-4 (ENGLISH VERSION)

*, Time allocation: 60 minutes.

Dear teacher, please read the following directions
carefully before administering the tests:

1. Give every child one booklets according to the
grade level.

2. Be sure that each child has a pencil and eraser.

3. Help the children in filling all the information
needed at the first page of the booklet. If the child
cannot write (especially at grade 1), then the teacher
could be fill all the information.

4. Be sure that the children check their answer by
marking ( ).

5. If the students want to change his answer he has to
erase completely the other response.

6. Question 18: Teacher help the children
without telling or announcing the correct answer.

7. If a child hesitate about his/her answer of any
question the teacher should tell the correct answer,
instead of that he can give responses such as: 'continue
your answer", "good", or "I do not know".

8. Please make a reasonable distance between each
child and his/her classmate.

9. All children have to answer the questions in order
by serial numbers by serial numbers of page. for example,
start with first question NOT with question number 4 in
the first page.
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APPENDIX F
REQUESTED LETTER TO TEACHERS/PRINCIPALS
(ENGLISH VERSION)
To Teacher/Principal:
Dear Sir:

Through your practice and experiences in
teaching mathematics, you might recognize that the
children's progressiveness of mathematical skills in your
classroom is inconsistence with your assessment.

This study is an indication of the student
performance on the mandated mathematical skills and
instruction in your elementary school. This study used an
alignment technology to investigate the instructional
gaps that are reflected on textbook and curriculum
objectives based on student accomplishment.

The suggested test booklets are served for this
study to reflect any of these gaps regrding the
instructional transaction within the first four grades at
elementary level.

This test was constructed and developed by the
investigator for a research purpose as a partial
fulfillment required to the doctoral degree of philosophy
in educational psychology. And he is appreciated your
assistance in administering these tests in your school.

Sincerely Yours

Mohamed Hassan Al-Mutawa
Senior Curriculum
Specialist

For Further Information

Ministry of Education

Directorate of Curricula

P. 0. Box 43

Tel. #. 244019
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APPENDIX G

APPRECIATION LETTER TO PRINCIPALS/TEACHERS
(ENGLISH VERSION)

To Principal:
Dear Sir:

Thank you for your corporation with me in
administering the tests in the first four grades in
your school. Your corporation is very essential to ny
work progress.

Attached are examples of tests booklets which

I hope might be beneficial to your mathematics teachers
in your school.

Your Sincerely

Mohamed Hassan al-Mutawa
Senior Curriculum Specialist

To Teacher:
Dear Sir:

Thank you for your corporation with me in
administering the tests in the first four grades in
your school. Your corporation is very essential to my
wWOork progress

Attached are samples of tests booklets which
I hope would work as a model for test's development in
mathematics area.

Your Sincerely

Mohamed Hassan al-Mutawa
Senior Curriculum Specialist
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APPENDIX H
TABLE 1

POINT-BISERIAL CORRELARION COEFFIECIENT BY ITEM AND GRADE
LEVEL (1-4)

Grades
1st 2nd 3rd 4th
grade grade grade grade
Items number

1 0.43 0.35 0.35 0.41
2 0.43 0.33 0.43 0.48
3 0.37 0.42 0.53 0.45
4 0.42 0.34 0.37 0.48
5 0.39 0.26 0.35 0.54
6 0.46 0.49 0.31 0.28
7 0.42 0.47 0.13 0.49
8 0.01 0.40 0.41 0.50
9 0.45 0.21 0.42 0.46
10 0.48 0.46 0.44 0.47
11 0.53 0.48 0.48 0.56
12 0.52 0.48 0.40 0.49
13 0.46 0.49 0.50 0.46
14 0.34 0.43 0.55 0.46
15 0.42 0.49 0.49 0.48
16 0.50 0.51 0.42 0.26
17 0.55 0.52 0.52 0.30
18 0.48 0.56 0.38 0.33
19 0.50 0.46 0.41 0.40
20 0.53 0.53 0.34 0.39
21 0.48 0.47
22 0.12 0.48
23 0.44 0.41
24 0.50 0.43
25 0.36 0.20
26 0.34 0.24
27 0.32 0.38
28 0.35 0.45
29 0.38 0.47
30 0.35 0.47
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APPENDIX I

TABLE 2

PEARSON-PRODUCT-MOMENT OF TOPIC-TOPIC AND TOPIC-TOTAL

CORRELATION COEFFICIENTS AT GRADE 1

TOPICS
T18 T2 T3 T4 T5 TOTAL

TOPICS

T1 1.*  38b 32 39 32 76

T2 38 1. 38 24 30 64

T3 32 38 1. 21 22 66

T4 39 24 21 1. 35 63

TS 32 30 22 35 1. 63

TOTAL 76 64 66 63 63 1.

Note 1. a: All decimal points ommitted.

*P > .01

Note 2. b: T1 (PLACE AND SIZE RELATIONSHIP), T2
(NUMBER RECOGNITION), T3 (NUMBER COMPARISON), T4
(MEASUREMENT) AND T5 (GEOMETRY).
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APPENDIX I

TABLE 3

EARSON-MOMENT-PRODUCT OF TOPIC-TOPIC AND TOPIC-TOTAL
CORREIATION COEFFICIENTS AT GRADE 2

TOPICS

TOPICS T22 T3 T4 T5 Te6 T7 T8 Ti11 T13 TOTAL

T2 1. 32% 31P 21 33 31 27 19 19 56
T3 32 1. 34 22 35 36 26 17 19 62
T4 31 34 1. 22 31 41 31 14 30 65
TS5 21 22 22 1. 31 32 23 16 24 54
T6 33 35 31 31 1. 55 41 24 24 71
T7 31 36 41 32 55 1. 46 27 29 78
T8 27 26 31 23 41 46 1. 24 19 59
Til 20 17 14 16 24 27 24 1. 10 40
Ti3 19 19 30 24 24 29 19 10 1. 48
TOTAL 56 62 65 54 71 78 59 40 48 1.
*p > .o1.

Note 1. a: All decimal points ommitted.

Note 2. b: Topics (T):; T2 (NUMBER RECOGNITION), T3
(NUMBER COMPARISON), T4 (MEASUREMENT), T5 (GEOMETRY), T6
(BASIC ADDITION/SUBTRACTION FACTS), T7
ADDITION/SUBTRACTION ALGORITHMS), T8 BASIC MULTIPLICATION
AND DIVISION FACTS), T11 (FRACTION RECOGNITION) AND T13
(PROBLEM SOLVING).
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TABLE 4

PEARSON-PRODUCT-MOMENT OF TOPIC-TOPIC AND TOPIC-TOTAL

APPENDIX I

CORREIATION COEFFICIENTS AT GRADE 3

TOPICS
TOPICS T22 T3 T4 TS5 T6 T7 T8 T9 T10 T1l T13 TOTAL
T2 1. 27%18 15P32 30 28 25 15 15 28 49
T3 27 1. 47 07 31 24 32 36 37 20 40 66
T4 18 47 1.-02 26 21 28 40 44 20 38 64
TS5 15 07 -02 1. 17 12 12 08 07 06 19 27
T6 32 31 26 17 1. 38 41 31 25 34 36 65
T7 30 24 21 12 38 1. 32 24 21 20 32 55
T8 28 32 28 12 41 32 1. 35 28 18 39 61
T9 25 36 40 08 31 24 35 1. 37 20 36 62
T10 15 37 44 07 25 21 28 37 1. 13 32 60
T11 15 20 20 06 34 20 18 20 13 1. 21 43
T13 28 40 38 19 36 32 39 36 32 21 1. 71
TOTAL 49 66 64 27 65 55 61 62 60 43 71 1.
*p > .01

Note 1. a: Topics (T); T2 (NUMBER RECOGINTION), T3
(NUMBER COPMARISON),
(BASIC ADDITION/SUBTRACTION FACTS),
(ADDITION/SUBTRACTION ALOGORITMS), T8 (BASIC

MULTIPLICATION FACTS), T9 (BASIC DIVISION FACTS),
(MULTIPLICATION/DIVISION ALOGORITHMS),

RECOGNITION),

Note 2. b

T4 (MEASUREMENT),

T5 (GEOMETRY),

T10
Tl1l (FRACTION
AND T13 (PROBLEM SOLVING).
All decimal points ommitted.

T6
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TABLE 5

PEARSON-PRODUCT-MOMENT OF TOPIC-TOPIC AND TOPIC-TOTAL

APPENDIX I

CORRETATION COEFFICIENTS AT GRADE 4

TOPICS?

TOPICS T2 T3 T4 T5 T6 T7 T8 T9 T10 T11l T12 T13 TOTAL
T2 1. 22*32b16 23 26 25 25 34 31 33 18 66
T3 22 1. 21 12 17 20 18 18 23 24 20 12 44
T4 32 21 1. 23 26 16 19 19 28 30 27 27 63
T5 16 12 23 1. 14 05 13 13 14 10 22 20 41
T6 23 17 26 14 1. 19 38 38 20 28 18 15 49
T7 26 20 16 05 19 1. 22 22 26 30 16 14 46
T8 25 18 19 13 38 22 1. 1. 23 30 20 16 50
T9 25 18 19 13 38 22 1. 1. 23 30 20 16 50
T10 34 23 28 14 20 26 23 23 1. 40 32 18 63
T11 31 24 30 10 28 30 30 30 40 1. 38 12 66
T12 33 20 27 22 18 16 20 20 32 38 1. 22 59
T13 18 12 27 20 15 14 16 16 18 12 22 1. 49
TOTAL 61 44 63 41 49 46 50 50 63 66 59 49 1.
*p > .o01.

Note 1. b: All decimal points ommitted.

Note 2. a: Topics (T); T2 (NUMBER RECOGNITION), T3
(NUMBER COMPARISON), T4 (MEASUREMENT), T5 (GEOMETRY), T6

(BASIC ADDITION/SUBTRACTION FACTS), T7 (ADDITION AND

SUBTRACTION ALGORITHMS), T8 (BASIC MULTIPLICATION FACTS) ,

T9 (BASIC DIVISION FACTS), T10 (MULTIPLICATION AND
DIVISION ALGORITHMS), T11l (FRACTION RECOGNITION), T12
(FRACTION COMPUTATION) AND T13 (PROBLEM SOLVING) .
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APPENDIX J

TABLES 6-9

PEARSON-PRODUCT-MOMENT OF ITEM-ITEM CORRELATION
COEFFICIENTS AT GRADE 1-4
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APPENDIX J
TABLE 6
PEARSON-PRODUCT-MOMENT OF ITEM-ITEM CORREIATION
COEFFICIENTS AT GRADE 1

ITEMS

ITEMS 11 12 I3 14 Is I6 I7 I8 I9 IO
I1 1.% 448 30 30 17 05 16 02 18 17
I2 44 1. 32 46 20 05 11 03 17 17
I3 50 32 1. 31 10 02 17 =01 11 10
14 30 46 31 1. 15 12 10 05 22 15
I5 17 20 10 15 1. 12 13 -07 14 15
16 o5 o5 02 12 12 1. 12 =02 11 11
17 16 11 17 10 13 12 1. -14 15 15
18 02 03 -01 05 =-07 -02 =-14 1. =-06 -01
19 18 17 11 22 14 11 15 -06 1. 29
110 17 17 10 15 15 11 15 -01 29 1.
T11 52 16 14 13 18 17 27 -29 24 53
T12 57 18 16 18 17 15 22 -06 32 30
T13 o8 07 ©06 12 20 15 25 -16 29 25
T14 11 09 13 05 16 01 12 -06 10 09
T15 10 07 08 09 10 05 12 01 17 15
I16 15 14 17 09 15 23 18 01 13 13
117 13 16 19 16 14 30 15 -00 14 10
118 13 11 13 13 16 27 09 -08 16 17
T19 13 09 12 13 10 30 10 -08 13 21
120 15 13 o8 11 11 31 11 -10 15 20

TABLE 8 CONTINUED

ITEMS
ITEMS T11 I12 I13 1I14 1I15 1Ile 1I17 1I18 TI19 I20
I11 1. 35 27 02 10 22 16 18 21 20
I12 35 1. 24 16 17 16 14 12 14 22
I13 27 24 1. 14 15 16 15 09 17 19
I14 02 16 14 1. 31 04 04 05 04 05
I15 io0 17 15 31 1. 09 13 17 10 09
Il6 22 16 16 04 09 1. 39 17 14 18
I17 16 14 15 04 13 39 1. 29 28 32
I18 18 12 09 05 17 17 29 1. 30 35
I19 21 14 17 04 10 14 28 30 1. 69
I20 .20 22 19 05 09 18 32 35 69 1.

Note. a: All decimals point ommitted. *p > .01
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APPENDIX J
TABLE 7
PEARSON~MOMENT-PRODUCT OF ITEM-ITEM CORRELATION
COEFFICIENTS AT GRADE 2

ITEMS
ITEMS I1 T2 I3 I4 I5 16 I7 I8 I9 I10
I1 1. 12* 102 o8 12 12 22 10 24 24
12 12 1. 10 12 06 16 11 07 87 09
13 10 10 1. 20 =02 16 18 24 09 13
I4 08 12 20 1. 07 16 10 11 02 08
15 12 06 =02 07 1. 07 07 06 04 08
16 12 16 16 16 0 1. 29 18 04 20
17 22 11 18 10 07 29 1. 23 09 22
18 10 07 24 11 06 18 23 1. 18 13
I9 02 09 09 02 04 04 10 18 1. 10
J10 24 09 13 08 08 20 22 13 10 1.
I11 21 10 11 17 09 19 23 10 08 28
I12 13 17 16 18 10 18 19 13 04 23
I13 20 13 16 15 11 19 25 le =17 31
I14 23 12 04 12 09 20 27 07 =05 20
I15 l6é 11 15 12 09 21 20 19 04 21
I1l6 13 09 11 11 13 25 18 16 06 20
I17 19 14 14 16 14 25 17 13 -03 22
I18 17 15 16 18 15 28 26 11 38 20
I19 20 12 15 13 11 20 17 13 00 19
I20 23 15 12 19 16 22 21 16 02 21
TABLE 7 CONTINUED
ITEMS

ITEMS I11 I12 1I13 1I14 1I15 1Il6 1I17 1I18 1I19 1I20
I1 21 13 20 23 16 13 19 17 20 23
I2 10 17 13 12 11 09 14 15 12 15
I3 11 16 16 04 15 11 14 16 15 12
I4 17 18 15 12 12 11 16 18 13 19
I5 09 10 11 09 09 13 14 15 11 16
I6 91 81 92 02 12 52 52 82 02 2
I7 23 19 25 27 20 18 17 26 17 21
I8 10 13 16 07 19 16 13 11 13 16
I9 08 04 -02 -05 04 06 =03 04 00 02
I10 28 23 31 20 21 20 22 20 19 21

Not§.>a:§lAll decimals points ommitted.

304




TABLE 7 CONTINUED

ITEMS
ITEMS I11 I12 TI13 TI14 1I15 TIl6 I17 1I18 1I19 1I20
I11 1. 29 26 31 17 25 24 26 23 31
I12 29 1. 23 27 21 25 23 29 18 27
113 26 23 1. 38 25 25 31 23 21 23
114 31 27 138 1. 16 24 26 23 21 26
115 17 21 25 16 1. 26 33 32 18 27
116 25 25 25 24 26 1. 38 31 27 24
117 24 23 31 26 33 37 1. 26 29 32
118 26 29 23 23 32 31 26 1. 22 27
119 23 18 21 21 18 27 29 22 1. 41
120 31 27 23 26 27 24 32 27 41 1.
TABLE 7 CONTINUED
ITEMS

ITEMS I21 I22 TI23 1I24 1I25 1I26 1I27 1I28 1I29 1I30
I1 13* 07 o8 18 15 15 02 08 06 07
I2 19 -10 08 14 09 02 10 07 05 02
I3 21 11 18 20 09 14 12 08 16 19
14 10 -07 09 12 05 06 12 08 07 07
15 10 -01 09 08 11 08 -03 12 08 =01
16 25 02 14 25 12 03 13 09 15 10
17 16 02 15 20 17 17 07 19 08 15
I8 17 06 15 13 12 09 08 08 10 09
I9 05 10 08 06 04 10 -02 01 02 01
110 14 02 15 21 12 21 10 12 12 10
111 17 00 17 14 16 16 12 12 14 13
112 18 02 14 20 16 11 05 13 17 09
I13 13 01 14 17 17 11 11 14 13 10
114 12 03 13 19 21 16 08 15 11 04
I15 18 02 19 24 17 13 14 09 15 12
I16 22 -03 17 26 15 06 10 15 11 18
117 24 -01 16 23 10 07 11 11 13 14
118 27 01 17 30 15 18 14 17 16 21
119 18 04 11 22 11 14 06 17 10 08
I20 21 02 15 29 14 15 09 15 16 12
I21 1. -03 23 24 07 09 14 12 21 14
122 -03 1. 13 =02 09 -01 -09 -03 -02 03
I23 23 13 1. 22 11 08 14 07 22 18

Note. All decimals points ommitted

p > .01
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TABLE 7 CONTINUED

ITEMS
ITEMS I21 122 123 124 I25 1I26 127 I28 129 130
I24 24 -02 22 1. 11 13 13 19 15 13
I25 07 09 11 11 1. 30 09 19 10 05
I26 09 -01 08 13 30 1. 16 28 08 12
I27 14 -09 14 13 09 16 1. 17 13 15
I28 12 -03 07 19 19 28 17 1. 13 13
I29 21 =02 22 15 10 08 13 13 1. 14
I30 14 03 18 13 05 12 15 13 14 1.
Note. All decimals points ommitted
P > .01
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APPENDIX J

TABLE 8

PEARSON-MOMENT-PRODUCT OF ITEM-ITEM CORRELATION
COEFFICIENTS AT GRADE 3

ITEMS

ITEMS I1 1I2 I3 I4 IS5 I6 I7 I8 IS I10
I1 1. 22* 17 16 02 10 10 03 16 13
I2 22 1. 22 10 15 16 01 11 18 22
I3 17 22 1. 15 10 12 01l 23 17 21
I4 16 10 15 1. 05 -02 08 06 08 0%
IS5 02 15 10 05 1. 09 -10 23 07 08
I6 10 16 12 -02 09 1. 07 15 22 17
I7 10 01 01 08 -10 07 1. 10 15 06
I8 03 11 23 06 23 15 10 1. 26 18
I9 16 18 17 08 07 22 15 26 1. 25
I10 13 22 21 09 08 17 06 18 25 1.
I11 20 14 25 13 14 19 06 18 18 23
I12 16 14 16 13 05 20 06 15 23 30
I13 12 19 24 16 08 14 05 13 22 27
I14 21 22 23 20 14 14 06 1l6 18 17
I15 18 21 21 17 13 12 04 12 21 17
Ile6 07 13 17 19 16 12 -01 16 07 14
I17 21 22 28 13 05 19 07 16 25 25
I18 18 16 19 07 02 13 05 09 14 21
I1¢9 13 11 24 07 04 10 -00 16 19 11
I20 -02 05 19 11 16 04 =10 07 03 09

(Table 8 continued).

ITEMS

ITEMS I11 I12 7T13 1I14 I15 1Il16 I17 I18 TI19 I20
I1 20* 16 12 21 18 07 21 18 13 -19
I2 14 14 19 22 21 13 22 16 11 05
I3 25 16 24 23 21 17 28 19 24 19
I4 13 13 16 20 17 19 13 07 07 11
15 14 05 08 14 13 16 05 02 04 16
16 19 20 14 14 12 12 19 13 10 04
17 06 06 05 06 04 -01 07 05 -00 =10

gote. Ail decimal points ommitted
p > .01.
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(Table 8 continued).

ITEMS

ITEMS I11 T12 1I13 1I14 1I15 1TI16 I17 I18 1I19 I20
I8 18 15 13 16 12 16 16 09 16 07
I° 18 23 22 18 21 07 25 14 19 03
110 23 30 27 17 17 14 25 21 11 09
I11 1. 30 27 24 20 16 21 18 14 11
I12 30 1. 21 21 21 11 23 17 08 05
I13 27 21 1. 35 32 15 26 17 12 13
I14 24 21 35 1. 30 24 23 19 24 18
I15 20 21 32 30 1. 11 22 22 17 11
I16 le 11 15 24 11 1. 16 05 12 10
I17 21 23 26 23 22 16 1. 32 22 07
I18 18 17 17 19 22 05 32 1. 10 09
I19 14 08 12 24 17 12 22 10 1. 20
I20 11 05 13 18 11 10 07 09 20 1.

TABLE 8 CONTINUED

ITEMS

ITEMS I21 T22 I23 1I24 1I25 1I26 1I27 1I28 1I29 I30
I1 05* 06 06 o8 04 15 06 07 17 13
I2 15 19 11 09 06 11 14 17 17 17
I3 13 23 28 20 10 07 21 26 19 19
I4 18 15 17 13 04 06 10 14 14 13
15 31 18 12 38 -01 -04 18 16 05 15
16 07 12 18 03 09 10 06 09 11 08
I7 -08 02 -00 =-09 -03 01 02 00 10 07
I8 25 16 18 21 01 05 16 07 13 12
I° 13 o8 16 08 10 08 07 14 19 18
I10 11 12 09 12 10 11 09 12 28 17
I11 23 14 15 16 08 12 12 15 18 14
I12 07 07 18 04 05 10 09 11 19 18
I13 20 16 16 14 08 06 14 22 24 20
I14 25 24 18 22 07 07 18 24 17 21
I15 19 23 16 11 09 08 13 19 24 23
I1e6 28 24 15 27 00 07 18 15 15 13
I17 15 20 17 09 09 10 07 17 34 26
I18 07 12 09 02 06 08 07 07 20 16
I19 14 24 22 20 04 04 13 12 i2 13

Note. a: all decimal points ommitted
Note
p > .01.
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TABLE 8 CONTINUED

ITEMS

ITEMS I21 I22 1I23 1I24 1I25 1I26 I27 128 I29 I30
I20 22 17 07 19 12 07 13 20 06 08
I21 1. 23 15 40 -02 =00 19 17 12 15
I22 23 1. 21 26 01 01 22 19 18 17
I23 15 21 1. 14 02 03 10 18 13 15
I24 40 26 14 1. -05 =08 27 17 07 09
I25 -02 01 02 =05 1. 33 03 10 13 09
I26 -10 03 -08 33 33 1. 01 15 15 15
127 19 22 10 27 03 01 1. 13 09 12
I28 17 19 18 17 10 15 13 1. 20 24
I29 02 18 13 07 13 15 09 20 1. 35
I30 15 17 15 09 09 15 12 24 35 1.

Note. a: all decimal points ommitted
yote
p > .0l.
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TABLE 9

PEARSON-PRODUCT-MOMNET OF ITEM-ITEM CORRELATION
COEFFICIENTS AT GRADE 4

ITEMS

ITEMS I1 I2 13 I4 1Is 1I6 I7 I8 I9 TI10
I1 1.2 09 12 20 18 06 11 13 13 15
I2 09 1. 19 16 24 06 22 23 24 19
I3 12 19 1. 15 22 11 17 18 20 14
I4 20 16 15 1. 28 10 18 23 24 22
I5 18 24 22 28 1. 15 25 27 20 23
16 06 06 11 10 15 1. 13 09 16 13
I7 11 22 17 18 25 13 1. 38 19 12
I8 13 23 18 23 27 09 38 1. 22 16
I9 13 24 20 24 20 16 19 22 1. 18
110 15 19 14 22 23 13 12 16 18 1.
111 28 20 22 30 30 10 20 21 24 32
I12 21 20 15 27 20 05 14 16 14 14
I13 23 14 17 26 27 12 16 17 12 12
I14 15 18 15 15 27 13 21 19 12 19
115 20 16 15 17 17 05 21 10 12 15
I16 06 13 09 08 07 05 07 06 07 11
117 12 11 07 16 10 07 11 16 10 09
118 07 09 11 =02 11 -03 11 07 01 07
119 07 12 12 04 12 -10 13 13 11 07
120 12 12 07 05 13 05 11 13 13 13

TABLE 9 CONTINUED
ITEMS

ITEMS I11 I12 1I13 I14 1I15 1I16 TI17 1I18 TI19 1I20
I1 28 21 23 15 20 06 12 07 07 12
I2 20 20 14 18 16 13 11 09 12 12
13 22 15 17 15 15 09 07 11 12 07
I4 30 27 26 15 17 08 16 -02 04 05
15 30 20 27 27 17 07 10 11 12 13
16 10 05 12 13 05 05 07 -03 =01 05
17 20 14 16 21 21 07 11 11 13 11
18 21 16 17 19 10 06 16 07 13 13

No;e.>a:6?ll decimal points ommitted.
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TABLE 9 CONTINUED

ITEMS

ITEMS I11 I12 I13 I14 1I15 1Il16 1I17 1I18 I19 I20
IS 24* 14 12 12 12 07 10 01 11 13
I10 32 14 12 19 15 11 09 07 07 13
I11 1. 29 30 21 18 03 14 08 14 14
I12 29 1. 27 15 21 08 14 15 18 17
I13 30 27 1. 21 16 =00 15 11 11 10
I14 21 15 21 1. 19 09 15 0S 10 09
I15 18 21 16 19 1. 04 11 18 30 22
I16 03 08 =00 09 04 1. 02 11 06 03
I17 14 14 15 15 11 02 1. 14 07 08
I18 08 15 11 09 18 11 14 1. 13 18
I1S 14 18 11 10 30 06 07 13 1. 30
I20 14 17 10 09 22 03 08 18 30 1.

Note. a: All deciaml points ommitted

*p > .ol.
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