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Preface

This study is the fourth in the series of the National Center for Human
Resources Developments' Monitoring of Learning Achievement studies
which aim to provide timely feedback for continuous improvement needed
to reach a wide spectrum of goals and objectives of educaiion. Improved
performance of students is a cause for rejoicing, though the learning
process is a long and arduous one.

The general trend in Math Tests of this study is defined as positive
concerning MOE students, where they have shown increased performance
on five of the eight sub-competencies in Test 1 and ten of the thirteen
sub-competencies in Test2. UNRWA students' scores have shown a slight
decrease on all subtests. Private schools students' scores have witnessed
a positive trend on five of the eight subtests. Students of schools run by

the Army have shown an improvement on all the subtésts in Mathl and
Math2.

As for Arabic Language competencies, MOE students have registered an

overall progress. UNRWA students' performance has declined in twe of
the four competencies. Private schools have suffered a decline on all the

four competencies, while Army schools have gained on all the
competencies

This mixed performance is quite expected due to many factors including

the benchmarks used for comparisons, the instructional differences, the
management issues, among other variables.

I hope this study will be of benefit for decision makers, educators, and
researchers.

Dr. Munther Masri
President
NCHRD
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EXECUTIVE SUMMARY

Background

This is the fourth Monitoring Learning Achievement and Instructional
Quality study conducted since 1993 to track the progress and quality.of
primary education in Jordan.

Objective

In the tradition of monitoring learning achievement, the primary objective
of this report is to focus on the changes that have occurred in Math and
Arabic Language achievement of the 4th grade student population and its

various well-defined subpopulations, over the past six years or so from
1998 (the 3" study) to 2004 (the present, 4" study)

Sampling Strategy

The 4" study (2004) followed the same sampling procedures, employing
two-stage stratified random sampling technique, as were used in the
previous studies in this series. The size of the sample in this study,
however, was substantially reduced to 2000. Of which 1056 were male
and 944 female students. Accerding to school location 1,363 students
were from Urban schools and 637 from Rural schools. Across the
Education Authority dimension, 1,514 students were from the MOE; 240
from UNRWA, 193 from Private and 53 from the MOD.

Instriziments of the Study

The instruments used in the 2004 study were basically the same as used
in the 1998 study, Math (three Forms) and Arabic (two Forms) with the
exception of Social Studies subject which was dropped from the 2004
study.

Findings

Competency Level reached by the naticnal sample as a whole in 2004 and
1998 in each subject i.e., three Math tests and four major competency
areas in Arabic Language, were compared with intent to study change in
student achievement in these subjects.

On the basis of percent correct score obtained on the test each student is -
assigned to one of the three successive competency levels. Students
scoring 30% or less are put in the level 1 (L1) category; those scoring




more than 30% but less than 70% are classified in Level2 (L2) category

and those who score 70% or more are put in the Level3 (L3) category
which is the Mastery level.

Comparative Competency Levels in Math (1998-2000).

In Math Testl, which measured the general competency in Knowledge
and Application of Mathematical Procedures, there was a drop of 1 and 2
percentage points, respectively, at L1 (Unacceptable Level) and L2
(Modest or Partial Mastery) from 1998 to 2004 while, at the Mastery
Level (1.3) there was increase of 3 percentage points,

Decrease of students at the lower competency levels and increase at the
highest mastery level, though nominal is a desirable trend.

_In Math Test 2 which measured the General Competency in Mathematical
Thinking and Communicaticn, 12 percentage points decrease at L1; 6%
increase in 1.2 and 6% increase in L3 categories, taken together indicate a
healthy trend of progress in this area of Math from 1998 to 2004.

In general competency area of Problem Solving measured by Math Test 3
there seems little improvement from 1998 to 2004. There is 5% increase
at the lowest competency level (L1); 5% decrease at the 12 and no
change at the L3 (Mastery level).

National Competency Leveis in Arabic Language’in 1998 and 2004.

In all the four general competencies tested in 1998 and now in 2004 the
levels reached by students on both testings in each area of competency
were compared in terms of observed percentages.

In Comprehension there is absolutely no change from 1998 to 2004. The
percentage of students reaching levels L1, L2 and 1.3 are 23%, 72% and
5%, respectively, in both 1998 and 2004.

Regarding national competency levels in Writing, there is 13% points
decrease (from 46% in 1998 to 33% in 2004) at L1 (the lowest and
unacceptable level) which is desirable trend which is further supported

by 11%-age points increase at L2 and 2%-age points increase at L3 (the
Mastery level). b

In the general competency area of Grammar again the trend (1998 vs.
2004) is in the right direction, though the change is minimal; 3%-age
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points decrease at L1: 1% point decrease at 1.2 and 3% points increase at
L3 (the Mastery level).

On the general competency in Dictionary Use, there is 4% points
decrease (from 31% to 27%) at L1; 1% point decrease at 1.2 and 4% point
increase at L3, the Mastery level. Again the trend is in the right direction;
the change however is in frugal measures. ~

Math Test 1: Understanding and Application of Procedures

At the national level, on three out of eight sub-competencies viz.,
Subtraction, Multiplication and Fractions there is statistically significant
increase whereas, on Geometry ad Measurement subscale there is highly
significant decrease from 1998 to 2004,

The type and magnitude of change varies across different Education
Authorities. : e .

The general trend defined as positive, negative or mixed varies. MOD
has clearly a positive trend with positive gains on all the eight subtests, on
six of them gains are statistically significant. T

UNRWA has a negative trend showing decrease on all the subtest scores,
though all of them statistically nonsignificant. Both MOE and Private
have mixed trends. MOE has, on five of the eight subtests, increased
performance; on two of them statistically significant (Subtraction and
Multiplication) while on three subtests there is decline, on one of them
statistically significant (Geometry and Meas). Private schools also
showed a mixed trend. On five of them + ve including one statistically
significant while on 3 subtests there is loss, on Geometry and Meas it is
statistically significant (a<.05).

Location-wise Progress

Progress on the achievement in the general competency in Understanding
and-Application of Procedures is rather positive in the Urban schools and
all-round negative in the Rural Schools.

In ['Urban’ schools there is increased mean score on six of the eight sub-
competencies, on three of them the increase is statistically significant
(Subtraction, Multiplication and Fractions) whereas, on two subtests
there is decrease, on one of them (Geometry and Meas.) the decline is
statistically significant.




In Rural| schools, there is lack of progress across-the-board clearly
signaled by decrease in the mean percentage correct scores on all the 8
subtests, although it is statistically nonsignificant.

Male vs Female 4™ Graders' Progress

students' mean percent correct scores decreased in 2004 on all the
subtests except one (Multiplication); none of the differences, however
was statistically significant.

students' mean percent correct scores, in contrast, showed
positive gains on all the subtests except one (Geometry and
Measurement) and the whole test. Moreover, on three of the subtests and
the whole test the increase was statistically significant.

Math Test2: (General Competency in Mathematical Thinking
and Communication).

The classification of students into three successive cocmpetency levels
indicated a modest degree of progress as shown by 12 percentage points
decrease at the unacceptable level (L1) with corresponding increase of
6% points at (L2) and alsc 6% poinis-at (L3), the Mastery level.

Regarding G4 student's progress at the national level on each sub-
competency subsumed under the general competency in Mathematical
Thinking and Communication, there is all-round increment in the mean
percent correct scores on all the 13 sub-competencies and the general
competency. In spite of the consistent gains across-the-board on all the
subtests, and the whole test, none of them is statistically significant at
(0<.05) level of significance.

Progress on Math2 at the Education Authority Level

MOE students gained on 10 subtests out of 13 and on the whele test and
scored loss on three subtests, not even a single difference (gain or loss)
- was, albeit, statistically significant.

UNRWA schools registered decrement on eight of the 13 subtests and on
the whole test; on two of them the decrease was statistically significant.
On the remaining five subtests there was slight increase but not
statistically significant. | |

IPrivate schools fared no better than the UNRWA schools. On ten counts,
including the whole test, there was decline, statistically significant in two
cases, while the marginal gains on 4 subtests were not statistically
significant.
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MOD) schools, in contrast, have shown spectacular increase constantly
on all the subtests and the whole test; on top of that, all the gains are
statistically significant at {0<.01) or better levels of significance.

Location-wise Progress on Math Test2 (General Competency in
Mathematical Thinking and Communication and its Sub-
Competencies) of the 4™ Grade Students from 1998 to 2004

The [Urban| Schools, on all the 14 counts (13 subtests and the whole test)
have shown consistent gains with no exception. None of them is
statistically significant, though.

Rural| schools, on the other hand, have recorded constant decline in all the
14 cases but none of them reached statistical significance.

Gain Scores for Male and Female Sub-Samples

leal 4t grade students in Jordanian schcols have scored less than their
cohorts did in 1998 on 12 of ihe 13 subtests; on one of them the decrease
is also stat1stlcally significant.

Female| students' constantly positive pattern, indicating increased
performance on all the subtests and the whole test, is a welcome contrast
with their male cohorts' largely negative pattern. Over and above the

gains on all the 14 counts, seven of them are statistically significant at
(0=.01) level.

Math Test3 {General Competency in Probiem Seiving)

Progress in National Competency Levels.

In respect of the progress made on competency levels on problem
solving from 1998 to 2004, the situation is rather depreciatory. 5% points
increase at the Unacceptable level (L1) followed by another 5% decrease
at the L2 and no change at L3 (the Mastery Level) rings an alarm bell.

National Progress on Sub-competencies in Problem Solving Area

On four of the eight sub-competencies the 4™ graders have gained a little
with none of them being statistically significant, and on the other four
they have lost, the loss being statisticaily significant, at least, on one of
the sub-competencies (1 Step Geometry Ploblems)

~




National Progress on Math Test3 (Problem Solving) in Each
Education Authority

The MOE students have shown decreased performance on seven of the
eight subtests as well as on the whole test, on three of the subtests the
decrease in scores is statistically significant. UNRWA schools in
comparison with the MOE schools have recorded gains on seven of the
eight subtests in addition to the whole test; on four of them including the

whole ‘test, the improvement is statistically significant. Private Schools, - -

confrary to expectations, have shown decreased performance on five of
the eight subtests; none of them is, however, statistically significant. On
the other hand, on two out of three subtests the improvement in test
performance is statistically significant.

MOD schools students too, in comparison to their noticeable performance
on Math Testl and Math Test2, did-not fare so well on the Problem
Solving test. Although they have registered gain on five of the eight
subtests in addition to the whoie test, none of them is statisticaily
significant, nor is any of the losses for that matter.

Locaiion-wise Performnance on the Math Test3 (General Competency

in Problem Solving)

school 4" graders have registered a fully balanced pattern of gains
and losses, increase on four and decrease on the other four of the eight
subtests, while none of the eight is statistically significant.

@Eal school students test scores display a continuous array of negative
signs broken by one positive. Their performance has decreased on seven
of the eight subtests as well as on the whole test. None of the changes is
statistically significant.
Gender-wise Progress on the Math Test3 (General Competency
in Problem Solving).

4" graders' performance has declined on five of the eight subtests in
addition to the whole test; none of the six positives and three negatives is
statistically significant, though.

Female] 4" graders, in line with their male cohorts, have registered

gains on four and losses on the other four of the eight subtests, none of
them is statistically significant. .
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Arabic Language Test General Competencies in Grammar,
Writing, Comprehension and Dictionary Use

National Progress on the Compeiency Levels Reached by 4™ Grade
Students on Each of the Four Competencies in 1998 and 2004

In the field of Arabic language Comprehension judged from the
competency levels reached by percentages of students in the two testings
the progress seems to be stagnant. Apart from the 1% increase at L2 (the
modest level) there is absolutely no change in classification of students in
the three competency levels.

On the Writing Competency, decrease of 13% points at L1 and increase
of 11% points and 2% points, respectively at levels L2 and 1.3 is a sign of
improvement in student achievement in this field.

On 4" graders' competency in Grammar, 3% points decrease at L1, 1%
point decrease at L2 and 3% points increase at L3 indicate a borderline
case of rather dubious progress.

Regarding progress on Dictionary Use competency of 4™ grade students,
4% point decrease at L1, 1% point decrease at L2 and 4% points increase
at L3, indicate marginal progress but a trend in the right direction.

Progress in Arabic Language Competencies in Each Education
Authority from 1998 through 2004.

In the whole national sample, there is general trend of improvement on all
the four competencies. Moreover, on three of them viz, Grammar,
Writing and Dictionary Use the improvement is statistically significant

(p<.01).

Progress in the Arabic Language General Competencies in Each
Education Authority.

In MOE iike the whole sample there is an overall progress which is
statistically significant on the whole test and the same three competencies
as is the whole population.

UNRWA schools have shown decline on two of the four competencies,.
and on the whole test and nominal increase on Writing and Dictionary

Use. No change, increase or decrease, on any measure is statistically
significant.
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Private schools show an unexpected decline on all the measures of
competencies which is statistically significant on two of the four
competencies as well as on the whole test.

MOD schools, maintaining the progress trend, have registered statistically
significant (p<.01) gains on all the subtests and the whole test.

Progress in Rural and Urban Schools on the Arabic Language
Competencies.

In the Urban| schools while the trend of improvement is consistent over
all the subtests and the whole test, the increase is statistically significant
only on two of them, Grammar and Dictionary Use.

!Rurall schools show mixed performance, decline on two counts and
nominal increase on three with no statistical significance on any of them.

Progfess of Male and Female 4™ Graders in Arabic Language
Competencies.

The‘.. 4th graders show a consistent pattern of progress across-the-
board; on three of the four subtests the improvement in test scores is
statistically significant. With respect to Grade 4 students, there
are four pluses and one minus, none of them is statisticaily significant..

General Conclusion

In general, on most tests and subtests in Math and Arabic Language, we
found no clear-cut, indications of definite improvement in 4" grade
students’ test scores from 1998 to 2004. There are, all the same,
encouraging trends of progress marred only by a few instances in specific
subpopulations in some areas of achievement where there are signs of
declining trend. On the whole, however, such decline is not statistically
significant and therefore, statistically speaking we can only conclude that
there is no significant progress in those cases.

There are differences in progress in achievement among various sub-

populations on different. tests and subtests. The causes of such differences.
and of the lack of improvement, in general, need to be investigated.

systematically on their own rlght but such an investigation falls outside
the scope of this report.
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Progress at a glance in the three Math Tests and the Arabic Language
Test is presented, respectively in Exhibits 1, 2, 3 and 4.

Recommendations

The causes of lack of progress in Math and Arabic Language at the
Primary level are diverse and manifold. Even the results could have been
marred by lack of rigor in the study itself. Since there is generally a
tradeoff between cost and quality of research, it is paramount that validity
of results and the conclusions drawn from them should not be
compromised. Based on the cumulative experience of the four studies the
following suggestions are offered for serious consideration by the
concerned authorities.

1. First and foremost, the authorities should have a firm conviction
about the real importance and need- for national studies like
Monitoring and Assessment of Learning Achievement, and the
objectives of such studies should be crystallized and prioritized in
order to guide the design and allocation of adequate resources.

2. The choice should be between conducting a rigorous study and
relinquishing it altogether because conducting a sloppy study is a
sheer waste of resources. '

3. If learning achievement is monitored to study the educational
realities on the ground and to measure student achievement for
guiding improvemenis where they are needed, then the authorities
should openly accept the realities revealed by the valid findings of
the study. Only the sincere realization and acceptance of the
shortfalls can lead to earnest effort for improvement.

4. The causes of low performance and lack of progress of different
segments of primary cycle populations on different tests and subtests
should be properly investigated and pin pointed.

5. Having identified the causes of low performance appropriate
measures and actions should be proposed and properly implemented
to improve the situation.

12



Continuous Monitofiﬂng and Assessment of Learning
Achievement in Primary Basic Education in Jordan:
Progress from 1998 to 2004

PART.I BACKGROUND AND INTRODUCTION
I.1 Historical Synopsis

The launching of Basic Education reform in 1989, gave rise to a
realization of need for continuous monitoring and evaluation of the
educational progress. Keeping track of théﬁlearning achievement of the
student, important in its own right, became critical for monitoring the
effects of the multifarious costly inputs, tangible and intangible, in the
education system, and to provide necessary formative feedback to the
edvucati(i)n referm process.

Need for reliable and valid baseline data to gauze short-term and long-
term Outputs and outcomes of the education reform provided further
impetus fo establish an effective and efficient learning achievement
monitoring system at the National Center for Human Resources
Development (NCHRD). About the same time, in 1991, IAEP 2" study
conducted in 1989, in which Jordan was one of the 24 participants,
released it's results. The country that gave priority to improving the
quality and standards of education was chagrined by the revelation that it
came second from the bottom. The authorities and educational leadership
found it hard to believe. A special committee was established to
thoroughly investigate this vexing problem, while NCHRD), replicated the
study on smaller but representative sample and came up with almost
identical results. All these factors provided further impetus to designing
and conducting the first national study on monitoring the learning
achievement and instructional quality in the basic education system.

While the NCHRD was establishing a national system for continuous
monitoring and assessment of the progress of basic education, in
September 1992, UNICEF and UNESCO launched a globai project,
Monitoring Learning Achievement (MLA) to assess the midterm
achievement of the goals of Education for All. The NCHRD assessment
project fitted nicely with the goals of MLA and Jordan became one of the

five counties in the world that participated at the initial stage of the-

UNESCO/UNICEF sponsored MLA project.  Since 1992, UNICEF-
Amman has provided financial assistance for all the four monitoring
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learning achievement and instructionai quality studies conducted by
NCHRD in 1993, 1995, 1998 and 2004.

1.2 Goai and Objectives

This is the fourth study in the series of Monitoring Learning Achievement
and Instructional Quality at the primary level of the basic education. The
third study was conducted nearly at the end of the 10-year general
education reform program and the present study has taken place in the
beginning of implementation of the current education reform project,
"The Education Reform for Knowledge Economy (ERfKE)". ERfKE is
an ambitious multidonar supported reform which aims to transform the
whole education system to comprehensively address Jordan's need for
globally competitive knowledge economy and, in the long run, to change
Jordan into a knowledge society.

1.3 Objectives of the Fourth Study

The primary objective of the 1993 study was to collect baseline data to
serve as bench marks for later comparisons. The 1995 study focused
upon assessment of reform impact. The 1998 study, in addition to
measuring learning achievement and tracking educational progress,
underlined the assessment of 4" grade students' general and specific
competency levels in predefined content arecas.

While the general objectives shared with the previous studies remain the
same (See Ahlawat and Al-Nhar, 1699, pp. 2-5) Specific obiective of this
study is to compare Grade 4 student achievement in 1998 with that in
2004 in order to find any progress or lack of it. In addition to this,
-another objective is to establish baseline bench marks against which the
impact of newly developed ICT-based e-learning supported curricuia and
pedagogy introduced under the knowledge economy focused reform
could be measured and evaluated in due course of time. |

1.4 vSampIing Strategy |

Conforming to the definition of the population and sampling design of the
previous studies, the two stages stratified random sample entailed
selection of school from all the schools that had Grade 4 classes and then
one class at random from all the Grade4 classes in each sampled school.
The stratification dimensions used for school selection were Education
Authority (Ministry of Education (MOE), Private, United Nations Relief
Works Agency (UNRWA), and Ministry of Defence (MOD)) and School
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Location {Urban and Rural). There was, however, a critical change
introduced in the size of the sample due to resource constraints. Number
of schools was reduced to 58 from 216 in the third study and the number
of students was reduced from 5,929 to 2000. The sampling procedures
and distribution of the 1998 sample are described in the NCHRD
publication (Ahlawat and Al-Nhar, 1999 pp. 6-8) while the sampling
distribution of this study is given in the following Table (1).

Table (1)
Sampling Distribution
Sex Location Authority Total
MOE UNRWA Private MOD
Male Urban | Count 471 55 98 10 634
Row % 74.3 8.7 15.5 1.6 100
Column % 57.4 48.2 88.3 100 60
Total % 44.6 5.2 9.3 0.9 60
Rural | Count 350 59 13 422
Row % 82.9 14.0 | - 3.1 .. 160
Column % 42.6 51.8 11.7 40
Total % 33.1 5.6 1.2 40 |
Total | Count 821 114 111 10 1056
Row % 77.7 10.8 10.5 0.9 100
Column % 100 100 100 100 100
Total% 77.7 10.8 10.5 0.9 100
Female Urban | Count - 512 112 62 43 726
Row % 70.2 15.4 8.5 5.9 100
Column % 73.9 88.9 75.6 100 77.2
Total % 54.2 11.9 6.6 4.6 77.2
Rural | Count 181 14 20 215
Row % 84.2 6.5 9.3 100
Column % 26.1 11.1 24.4 22.8
: Total % 19.2 1.5 2.1 22.8
Totai | Count 693 | 126 82, 43 - 944
L Row % 73.4 13.3 8.7 4.6 100
Column % 100 100 i00 100 100
Total% 73.4 13.3 8.7 4.6 100
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L5 Instruments of the Study

Being a continual replication of the earlier studies executed under this
program, the study used the same instruments as used in the 1998 study
with one notable exception of dropping out the Social Studies from the
three subjects tested in 1998. As a consequence, only the competency-
based achievement tests of Arabic Language and Mathematics were
applied in this siudy.

In addition to the achievement tests, student, teacher, and principal
questionnaires were used to gather information on some key contextual
factors deemed to influence student learning and achievement.

1.6 Content and Format of the Achievement Tests

In 1998 the 10-year-long education reform had nearly been completed
and reforraviated objectives, reconstructed curricula, redesigned
textbooks and instructional materials and appropriately modified
pedagogy were fully operational. This required achievement tests to be
reconstructed to align them with the new educational realities on the
ground. The reconstrucied educational objectives were in line with the
Education for All (EFA) objectives. Likewise, innovative instructional
strategies applying appropriate available information and communication
technologies were also in accord with the EFA Action Plan
recommendations. '

The new strategy adopted to measure the achievemsnt of new learning
outcomes entailed brietly the following:

Development of several independent forms of a test to ensure adequate
coverage of knowledge, skills and competencies as well as content areas
without increasing the lengih of the tests.

Different forms of a test were independent in the sense that each form
incorporated exclusive sets of competencies from different content areas.
The test forms thus, were complementary and NOT parallel or equivalent
in the sense of the classical test theory.

in all, three new forms were developed for the Math test and two for the
Arabic test. '

The new forms measured the skills and competencies emphasized by the

reform while the old Math and Arabic tests wére retained as test forms to
compare student achievement in these subjects in 1998 with that of their

16



cohorts in the years 1995 and 1993. In this way, the Math test had four
forms and the Arabic test three.

1.7 Structure of the Math Test

The three newly developed forms of the Math test tested three distinct
broad competencies, each form covering a distinct broad competency, its
constituent general competencies and their underlying specific
competencies. The three broad competencies, each ensconcing a separate
form included: Understanding and Application of Procedures (Form 1);
Mathematical Thinking and Communication (Form 2); and Problem
Solving (Form 3).

The test specifications of the Math test forms are presented in the
following tables, 2, 3 and 4, respectively for qum 1, Form 2 and Form 3.

- Table (2)
Table of Specifications for Math Test Form 1: Understanding
And Application of Procedures

Content Competency Jtems

Natural Properties 5

Numbers Addilion 2

Subtraction 4

Multiplication 4

Division 2

| Fractions 5

Decimals 5

Meas. & Geomeiry 3

Total 30

Table (3) o
Table of Specifications for Math Test Form 2:
Mathematical Thinking and Communication
Competency
Coutent Viathematical Thinking & C o
s Lo ommuaication Total
Thinking Communication

Natural Numbers 2 5 2 Y
Fractions 1 1 2 4
Meas. & Geometry 3 8 - 11
Total 6 14 4 24

17
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Table (4)
Table of Specifications for Math Test Form 3: Problem Solving

Competency
Content One Step Two or More Steps Total
{One Operaticn) (Operations)
Numbers 6 8 14
Meas. & Geometry 2 4 6
Total 8 12 20

1.8 Structure of the Arabic Language Test

The Arabic Language Test was designed to measure student achievement
levels in four major linguistic skills: Reading Comprehension, Grammar,
Writing and Using Dictionary. Each major competency was subdivided
into a number of minor or specific subcompetencies while each
subcomptency was measured by one or more test questions. There were
52 test questions distributed over 2 test forms. Form 1 comprised 28
items and Form 2 comprised 24 items. The table of specifications for the
Arabic Language Test is given in Table (5).
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[.9 Data Collection

The study being a collaborative endeavor cf the MOE and the NCHRD,
MOE supervisors and NCHRD staff shared various responsibilities of the
data collection process. While NCHRD staft handled the administration

and management responsibilities, the MOE staff was in charge of the
field operation.

A team of MOE supervisors was trained at the NCHRD in the procedures
of test administration in school classrooms and supervision and
monitoring of the whole data collection operation in the field.

The data were collected from students in sampled 4™ grade classes in
May 2004.

I.10 Coding Scering and Data Entry |

When the tests reacked back to NCHRD, they were checked for the
accuracy of schocl and student IDs. Any discrepancies were Cross
checked and resolved.

Coding and scoring of each item in each form of the achievement tests
required a specialized operation. Achievement tests were coded and
scored in such a manner that student responses on each item could be
classified into meaningful conceptual categories where each category
stood for a well-defined type of error or misconception.

Having accomplished the tasks cf coding and scoring, the data entry
screens were created and debugged, and then data were entered and
cleaned.

I.11 Data Analysis

In accord with requirements of the intended objectives of this study a data
analysis strategy was laid out. To start with, the psychometric properties
of the instruments were determined, and then various statistical analyses
appropriate to produce information required to answer the following
generic questions of the study were conducted.

@ What are the current levels of primary pupils' (Grad 4) general
achievement in Arabic and Mathematics?

~
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@ What are the national levels cf primary pupils' general and specific

competencies in different content and skill areas of Arabic and
Mathematics?

® What is the progress made by the Grade4 students on the

competency levels in three broad competencies in Math from 1998
to 2004? ‘

@ What is the progress made by the Grade 4 students on the

competency levels in four broad competencies in Arabic Language
from 1998 to 2004.

® What are the achievement gains made by different groups of 4" grade
students on each test and subtest of Math and Arabic Language from

1998-2004 where - student groups are defined by Education
Authority, Student Sex, and School Location?
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PART.II RESULTS

This section of the report presents the results of the achievement tests in
terms of students' performance at the national level on various general
ana specific competencies in each subject; then comparisons are made
between performance levels in 1998 and 2004 for the national sample, for
cach Authority, for males, females, rural and urban schools measuring
general and specific competencies in each subject.

II.1 MATH TESTS
IL1.1 Psychomefric Properties of the Math Tests

The math test had three new forms. Since each form measured
performance on a different general competency and its constituent
specific competencies, in stead of using the terms Form 1, Form 2, Form
3 we have used the terms Test 1, Test 2, Test 3, respectively, in the
foilowing description. '

Math Test 1 comprised of 30 items measuring the general competiency of
Understanding and Application of Mathematical Procedures in the
content areas of Natural Numbers (17 items), Fractions (5 items),
Decimals (5 items) and Measurement & Geometry (3 items). Test 1, was
administered to 1472 students in 1998 and to 507 students in 2004.

The homogeneity or internal comsistency reliability index (Coefficient
Alpha) of this 30-item test was 0.89 on the occasions, 1998 and 2004,
which is considered very good. The item difficulty indices ranged from
0.08 to 0.77 with a mean value of 0.38 in 1998 and 0.12 to 0.77 with a
mean value of 0.39 in 2004. The discrimination power of all the items
was very good. The Corrected Jtem Total Correlation Coefficients
ranged from 0.30 to 0.58 in 1998 and from 0.17 to 0.61 in 2004.

Math Test 2 consisted of 24 items measuring the general competency of
Mathematical Communication and Thinking in the content areas of
Naturai Numbers (9 items), Fractions (4 items), and Measurement and
Geometry (11 items). Three subcompetencies were measured:
Mathematical Thinking (6 items), Communication and Mathematical
Thinking (14 items) and Communication (4 items). 1435 students too

this test in 1998 and 604 in 2004. | L

The internal consistency reliability was reasonably high (Alpha = .88 in
1998 and .87 in 2004). o :




Difficulty indices ranged from 0.10 to 0.81 in 1998 and from 0.10 to 0.59
in 2004. Discrimination index values ranged from 0.09 to .65, in 1998;
all of them were above 0.31 except one (0.09). In 2004 discrimination
indices varied from 0.08 to 0.59. The discrimination index of 0.30 is
considered reasonably good for such items.

Math Test 3 contained 20 questions designed to measure the general
competency of Problem Solving in the content areas of Numbers (14
iteras) and Measurement and Geometry (6 items). 8 problems required
only one step operation while 12 required two or more steps or operations
to solve a problem. Alpha coefficient of this 20-item test was 0.93 in
1998 and 0.82 in 2004. Item mean score varied from 0.04 to 6.77 in 1998
and from .000 to .72 in 2004 while discrimination indices ranged from
0.10 to 0.59 in 1998 and from .00 to .57 in 2004.

I1.1.2 " Students' Performance on Math Tests

II.1.2.1 Testl: General Competency of Understanding and Application of
Procedures: 1998 VS 2004

In 1998 the national average percent correct score on procedures'
knowledge and applications was only 37.9 with a minimum score of
zero% and maximum of 100% correct. This means that an average 4"
grade student in Jordan would obtain 38 marks out of 100 on this test, or
the average student would be able to answer 38% of the items correctly.
In other words, if we define level of attainment of this competency in
terms of percentage of correct answers to test items then this would show
that the national competency level is 38%, which is very low by every
standard.

In 2004, the mean percent correct score on the same test increased by 2
’ i

percentage points, it is 40. The increase, however, is not statistically

significant at a=.05 level of significance.
IL. 1.2.1.1 Competency Levels on Math Test 1: 1998 VS 2004

According to test performance, students were classified into three levels
on the competency continuum as follows:

Level 1: Very low competency or unacceptable mastery: 30% or less;
Level 2: Modest competency or partial mastery: more than 30% but less
than 70%:;
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Level 3: Mastery level: 70% or above.

Figure (1) shows the comparative percentages of students at each
competency level in 1998 and 2004

Figure (1)
National Competency Levels in Knowledge and Applicaticn of Mathematical -
Procedures in 1998 and 2004
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The picture presented by Figure 1 is by no means flattering even when we
set mastery level at 70% in 1998 only 7% of students had reached or
crossed the mastery boundary line leaving the vast majority of 93%
below the mastery cut-score of 70% correct. 51% of the Grade 4 students
had scored more than 30% but less than 70%; we demurely call it a
partial mastery or modest level. On the lower end of the scaie it is
disappointing to know that as much as 42% of the 4% grade students in
1998 “acquired little competency in the knowledge and application of
simple arithmetical procedures.

In 2004 the situation has hardly improved. As clearly shown by Figure 1,
percentage of students scoring less than 30% marks has decreased by
10%, percentage of students in the modest mastery category (30%-70%)
has decreased by 2 percentage points and the percentage of students
attaining mastery (Level 3) has increased by 3% points (from 7% to’
10%). The trend is certainly in the right direction where numbers at the
lower-levels are on the decline and at the higher level on the increase.
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National achievement levels indicated by mean percent correct scores on
the general competency (Understanding and Application of Procedures)
measured by TOTMP (total percent correct score on Math Test 1) and on
the sub-competencies measured in terms of understanding and application
of procedures to specific contents and operations such as properties of
Natural Numbers (NUMBERP); Addition (NUMADP), Subtraction
(NUMSUBP), Muitiplication (NUMMULP) and Division (NUMDIVP)
of natural numbers; Fractions (FRACT10P); Decimals (DECIMAP); and
Measurement and Geometry (GEUETVP) in the years 1998 and 2004 are
presented in Table (6).

Table (6)
Comparative Achievement of G4 Students on Math Test 1 (Understanding and
_ Application of Procedures) in 1998 and 2004 (National Level)

Competency Year N Mean Desitfgion ' Esrtrd(;r hl/;::?fn df 2-tsai§ed t
TOTTMPV ] %ggg 12‘;2 233% 2%.522 Mea.gg 99 | 1976 36| 89|
St M B
NUMADP %ggg 1222 ;}Z;‘» 3328 1:;; 31| 1976 861 .16
NUMSUBP ?88; 12;)2 22:2; 3;32 1:;(15 39| 1976 021 2.30
S e o il M M
NUMDIVP iggg 1222 giz g%gg 12 87| 1976 60| .53
e e Wl Ml
) 3 2 1. N
e e i B M B

* Digrees of freedom and corresponding statistics for unequal variance.

Now, if we glance over the Mean Difference column in Table (6), we see
a positive trend. All the differences (2004-1998) are positive except on
two sub-competencies viz., Natural Numbers (NUMBERP) and
Measurement and Geometry (GEUETVP). On three of the eight sub-
competencies, namely, Subtraction of Natural Numbers (NUMBSUBP),
Multiplication of Natural Numbers (NUMMULP) and Fractions
(FRACTIOP) the increase in 2004 is statistically significant at (p< .02),
(p< .01) and (p <.03) respectively. Out of the two sub-competencies with
decreased scores the decrease is statistically significant (p< .001) on only
one, Geometry and Measurement. On the whole, the performance level is
rather low. The highest level (71.74% correct) in 2004 and (71. 43%
correct) in 1998 was reached on Addition Sub-competency. The second
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best achievement is way down (50.20%) and (46.64%) in 2004 and 1998,
respectively on Fractions Sub-competency. The lowest achievement in

1998 was (19.87%) on Multiplication while in 2004 it was on Division
(22.23%).

e S/

National performance level in the general competency areas of
Understanding and Application of Procedures has not really changed over
the past six years (1998 to 2004). The total test score mean was 37.93%
in 1998 and 38.92% in 2004.

IL.I.2.1.2 Comparative Performance ecn Math Test 1 in 1998 and 2004 in
Each Education Authority

Education Authority was a major dimension of stratification used in
sampling. There are four Education Authorities: Ministry of Education
(MOE), Ministry of Defence (MOD), United Nations Relief and Works
Agency (UNRWA) and Private Schools (Private). Bye and large, schools
under all authorities are mandatorily required to follow the national
curricula prescribed by the MOE. Some schools, mainly private, may,
however, teach additional subiects and prepare students for such
examinations as SAT of the USA and GCE of the UK. Besides, all
schools are under the supervision of the MOE. With respect to
educational facilities and school inputs, substantial diversity may exist

among schools under different educational jurisdictions (Authorities). '

In view of this situation, it is logical to study educational progress under
different Education Authorities. In the following we present comparative
data on student achievement in the general competency of Understanding
and Application of Procedures (Math Test 1) in 1998 and 2004.

JL.1.2.1.2.1  Comparative Performance of MOE G4 Students in 1998 and 2004
on the Math Testl (Understanding and Application of Procedures)

The relevant statistics including Mean, Standard Deviation (SD), Std.
Error of the Mean Difference, degrees of freedom (df), two-tailed
statistical significance obtained using independent sample, equal or
unequal variance t-test analysis are given in Table (7).

26



Table (7)
Comparative Achievement of G4 MOE Students in 1998 and 2004 on Math Test 1
General Competency (Understanding and Application of Procedures)
and its Sub-competencies.

S
Competericy  Year | N | Mean Devs'it'a(xlt.ion EE’: N]iffafn o | ea |
S 23 537
e Pt anl el B )
3 3 5 " z —
T e Wl
20.3 - 5 -
N i i T R
T i T il
2 oo -
85 | 203 30. 5 14| 1552 5 4
TETNs = i S e e Wl
: = 2 . - .
macror |2 Sl )
2 5| 32 28 ' 2 15 5] 192
I i

* df for unequal variance t-test.

The mean performance of the MOE G4 students on the generai
competency of Understanding and Application of Procedures has
increased by 1% point over the last five years from 1998 to 2004. Also it
was quite low just like the national average (only one point less than the
national mean -on this competency) in both 1998 and 2004 assessments.
The MOE mean sceores on this competency were 37.13% and 36.31%,
respectively in 2004 and 1998 as compared to those at the national level
(the whole sampie) of 38.92% and 37.93%, in the same order. There is a
mixed trend here. Under the Mean Difference column in Table (7), there
are three negative signs indicating a decrease in performance on Number,
Addition, and Geometry and Measurement sub-competencies; the decline
is statistically significant only on one of them, Geometry and
Measurement (p<.01).

On the positive side, on five of the eight sub-competencies there is a sign
of increase; on two of them the increase is statistically significant,
Subtraction (p<.05) and Multiplication (p<.02). On these two sub-
competencies (Subtraction and Multiplication) increase was statistically
significant at the national leve!l alsc.
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I1.1.2.1.2.2 Comparative Performance of MOD G4 Students in 1998 and 2004 on
the Math Testl (Understanding and Application of Procedures)

The results of statistical analysis using unequal independent sample (-test
are provided in Table (8).

Table (8)
Comparative Achievement of G4 MOD Students in Math Test 1 (Understanding and
Application of Procedures) in 1998 and 2004

C Std. STd. Mean Sig
ompetency | Year | N | Mean Deviation 11;:/;-::; DifE. daf e t
e e i

3 *

e e e R
! 5 ¢ M . 5 . . O
ST e ) ) )
200 9.64| 2 3152 - e
e e i e
4132 35931 960 19.62| lo¥ 08 239
NUMMULP | oo [T arrr s8] ol | o
2 5 .
T e e W
8.3 4.145 3.573 20 = v .
FRACTIOP oot o 3050 sroet o] | |
Tl e e I I
o e W el

* df for unequal variance t-test.

It is evident from Mean Difference column in Table (8) that in contrast
with the gains made at the national level and by MOE students, the
MOD's achievement is somewhat impressive. There are substantial gains
on the total score as well as on all the sub-competencies. Morcover, the
increase is statisticaily, highly significani (p<.001) on the General
Competency (total test score) and three sub-competencies (Subtraction,
Fractions and Decimals); increase on two other competencies (Number
and, Geometry and Measurement) is also statistically significant (p<.05).
On three sub-competencies (Addition, Multiplication and Division),
however, the increase did not reach the level of statistical significance of

(p<.05).

On the whole, the percent correct gains vary from 8.5%, the lowest, on
Addition, through 31.52%, the highest on Subtraction.

K
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I1.1.2.1.2.3  Comparative Performance of UNRWA G4 Students in 1998 and

2004 on the Math Test 1 (Understanding and Application of
Procedures)

The results of independent unequal sample t-test analysis for the
UNRWA fourth grade students' performance in 1998 and 2004 on the
general competency of Understanding and Application of Procedures, and
its eight sub-competencies are presented in Table (9).

‘Table ()
Comparative Performance of UNRWA 4™ Graders on Math Test 1 (Understanding and
Application of Procedures) in 1998 and 2004

Competency .‘:Year N | Mean De?itadt.ion 5&32: I\I/)[ft:‘lfn dt Z-zii%ed t
i 21.2 2 -3 i )
. 2200 ) 3 9 13 73 -1.66
2004 | 621 75.3 34.73 | 4. 12 10 200
T e I
5 — — - - _ . -
ooy STl e |
22 = = -
S o o Il
I — - — :
e ] R M
Ty 2 3 "
S Y Vo v e n R B O
3 | .9as - 5
Bl o e T el B i

Negative signs on all the differences except on one in the, "Mean

Difference" column of Table (9), point towards a declining trend in

UNRWA students' achievement in Math. None of the differences is
statistically significant; nevertheless, the patiern itself signais alarm.

IL.1.2.1.2.4 Comparative Performance of Private Schools Grade 4 Students on
Math Test 1 General and Sub-competencies in 1998 and 2004

The results of indcpendent unequai sanmipie i-test on Math Test 1
(Understanding and Application of Procedures) and the associated sub-
competencies comparing students' performance in 1998 and 2004 are
presented in the following Table (10).

29




Table (10)
Comparative Performance of Private School 4™ Graders on Math Test 1

(Understanding and Application of Procedures) in 1998 and 2004
Competency ear N hean Defitz(llt.ion gl:(:’r NI;:'t"]f“ df t Z-tsaii%cd
Mean =
2 5 3
ey ey A i I A
S M N
5 252 C)
e il Ml
2 7
e el M
oy [ el s IO ]
v 2 3 3 ] 3 -2 )
S e o il
2 25 5 +
mcror [t sbsg sl [ w S
25 5 5 5 RTAZE 0 -
- = = — : —
cocmary |23 BT [ [ W 2]

As expected, private schocls performance is better than that of other
education authorities; their achievement in Maths, nevertheless, has not
shown improvement over the last five years (1998-2004). As can be seen
from the Mean Difference and 2-tailed Significance columns in Table (10),
there is statistically significant (p<.01) improvement on only one of the
eight subcompetencies (Decimals) which, unfortunately, has been negated
by a stronger decline in the achievement of subcompetency (Geometry and
Measurement) statistically significant at the level (p<.001).

The mean Difference column in Table (10) displays a mixture of plus and
minus signs indicating no clear pattern of progress or recession in the Math
achievement of Private Schools' 4" grade students from 1998 to 2004.

11.1.2.1.3 Differentizl Progress in Urban and Rural Schoels in Math Testl (General
I ":*Cdnip'eten’cy*in’;Und'erstandingfande—pplic—a tion-of Procedures)

In general, it is known that students studying in urban schools perform
betler than their rural school cohorts on achievement tests. The progress
made from 1998 through 2004 in the Math's area of general competency
in Understanding and Application of Procedures is the subject of inquiry
here. It is anybody's guess which way the winds of improvement blew in
Urban and Rural locations. We have presented a summary of the results
of t-test between 1998 and 2004 on the general competency of
Understanding and Application of Procedures and its subcompetencies,
conducted separately for Urban and Rural 4™ Graders in Table (11).
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Glancing over the columns "Mean Difference” under "Urban" and
"Rural" in Table 11 clearly shows the disparity in Math progress of G4
students from 1998 through 2004 in Urban and Rural schools in Jordan.

. ‘ Table (11)
Ditferences on Math Test 1 (Understanding and Application of Procedures) Achievement in
1998 and 2004 and Their Statistical Significance in Urban and Rural Schools

‘ Urban Rural j
Competency Year Mean | l\Id)f?fn 2-§;ig]ed Mean l‘g??ff\ 2.ts;§ed
TOTMP ?gg: géig 224 11 3232 2.80 13
: - 3 _ _
T s e i B
NUMéDP . %gg: ;3; 2.44 31 332(1) 5.08 13
= 40 .
s R il
NUMMULP 211(9)(9); %8:3; 4.96 .01 - i;ig o2t 9
2 29 24 2 563 | 386 .
NUMDIV? iggg ifzgs 2.41 26 ib GARE 12
2 53 A - i
FRACTIOP —882 ;ggg 5.06 01 :igg 96 7
2004 - S 412 .
GEUETVF —Iggs izzi 5'68. .00 ii;‘; 4.1 z
3 =2 - =
4 DEC/MALP %ggg -37228})_‘;_ 1.97 28 gigg 1.58

For the Urban schools we note that almost all the differences are positive,
i.c., there is a growth trend, however slight, on all the subcompetencies
and the general competency with two exceptions out of nine. The two
subcompetencies on which there is some decline, though statistically
nonsignificant on Number is significant on Geometry and Measurement
(p<.00), from 1998 to 2004. On a more positive note, the increase in test
performance is statistically significant (p<. 01) on three out of eight
subcompetencies, viz., Subtraction, Muitiplication and Fractions. .

In the field of Geometry and Measurement, however, there is a decline of
the magnitude of nearly six percentage points from 1998 to 2004.

in a sharp contrast, in the Rural schools there is consistent pattern of
falling scores in all the subcompetencies and, consequently, in the broad
competency measured by the total score on ali the subcompetencies. The
decrease, however, is nowhere statistically significant at (0<.05) level,
except on one subcompetency, Number, where the decline was over 5
percentage points (p <. 02). .
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11.1.2.1.4 Differential Progress of Male and Female 4" Graders on Math Test 1
(Understanding and Application of (Procedures) from 1998 to 2004

Male students doing slightly better than their female cohorts on Math
tests has been a common observation of many researchers in this field,
throughout the worid. Jordanian researchers, on the other hand, have
reported research findings that contradict this assertion. A number of
research studies conducted over the past decade in Jordan have reported
female students outperforming their male cohorts across the board in all
subjects including Maths.

The main objective of this report is not to investigate the differential
performance of Girls and Boys on the Math achievement tects The
primary purpose of this study is to monitor the progress of 4™ grade
students in Math. In order to eliminate the confounding effects of
differential male/female progress we present, in the following paragraphs,
the improvement made by male and female students in their achievement
in mathematics, separately, first for Males and then for Females.

11.1.2.1.4.1 Male 4™ Graders Performance on Math Test 1 in 19938 and 2004.

The results of the statistical analysis (t-test) conducted on the male Grade
4 students' achievement scores on Math Test 1 in 1998 and then after six
years in 2004 are presented in Table (12).

. Table (12)
Male 4™ Graders' Diffevential Achievement on Math Test 1 (Understanding and
Application of Precedures) in 1998 and 2004

Competency | Year | N | Mean Desit:t.ion IE;EZ); Ngff?: df Z-gﬁed ¢
8 2 . -2.22 159 | -14:
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NUMDIVP %gg; gig ézi; gizg 1?2 61| 1009 788 :
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FracTor | e ] o o
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T e e el N
s - L _
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* df for unequal variance t-test.
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The column "Mean Difference" in Table 12 shows a consistent array of
negative signs which indicate a decline in the male 4" grade students'
achievement in the general competency of Understanding and Application
of Procedures over the past five years from 1998 to 2004. The decline
though consistent over seven sub-competencies out of eight, is not
statistically significant at o=.05 level except in Geometry and
Measurement sub-competency in which a decrease of almost 7%-tage
points is statistically significant (p<.001).

I1.1.2.1.4.2 Female 4™ Graders Performance on Math Test 1 in 1998 and 2004

Independent unequal sample t-Test procedure was applied to study the
change in female 4™ grade students' math achievement from 1998 to
2004. The results of this analysis are presented in Table (13).

_ Table (13) o
Female 4™ Graders' Differential Achievement on Math Test 1 {Understanding and
Applicaiion of Frocedures) in 1998 and 2004

Competency | Year | N | Mean Defit:t.ion %E-z);: l\g;ff‘: af 2-tsaiigled ¢
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Female students outperform their male cohorts almost across the board in
achievement in school subjecis, is a well-recognized fact in Jjordan.
Glancing over the "Mean Difference" column in Table (13) shows that all
the signs are positive except one. This is opposite of what appears in
Table (12) for male students' results where all signs are negative except
one. :

Plus signs in the "Mean Difference" column'indicate improvement in test
performance. Apart from the total score, on three of the eight sub-
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competencies female students' progress is statisticaliy significant
(p<.002). The areas of significant improvement are: Subtraction,
Multiplication and Fractions. '

[1.1.2.2 Math Testz: General Competency in Mathematical
Thinking and Communication

Math Tested 2, designed to measure the General Competency in
Mathematical Thinking and Communication consisted of 24 items. The
general competency was divided into three subcompetencies:
Mathematical Thinking (6 items), Communication and Thinking (14
items), and Mathematical Communication (4 items). The first two
subcompetencies viz. Mathematical Thinking and Communication and
Thinking were applied to three content areas: Natural Numbers,
Fractions, and Measurement and Geometry. The third subcompetency
(Mathematical Communication) was applied to only two topics (Natural®
Numbers, Fractions).

The Math Test 2 was administered to a subsamaple of 1435 4" graders in
1998 and to a subsample cf 504 4™ graders in 2004,

For each student percent correct scores were computed on the total test
and on each subtest measuring a subcompetency in a content area.

The primary focus of this report is on studying the changes in primary
pupils' achjevement in Math and Arabic Language from 1998 to 2004.

11.1.2.2.1  National Competency Levels of Grade 4 Students on Math Test 2
(Mathematical Thinking and Communication) in 1998 and 2604

Tn 1998 it was decided to group students into three brcad competency
level categories each defining a successive mastery level. Three levels of
competency were defined as foilows:

Level 1: Indicatingiéi very low degree of competency and No
Mastery.  Students scoring 30% or less on the
competency test are classified in Level 1 category.

Level 2: Indicati;é a modest degree of competency or partial
Mastery defined by a score ranging from more than
30% and less than 70% on a competency test.

[ndicating high degree of competency or Mastery
Level 3: level defined by a score of 70% or above on a
competency test.




The following Figure (2) exhibits the different competency levels reached
by students in 2004 against those in 1998.
Figure (2)
Percentage of G 4 Students Reaching Each Competency Level on the Geneiai
Competency in Mathematical Thinking and Communication in 1998 and 2004
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Figure (2) displays comparative percentages of 4" grade students
reaching successive competency levels in 1998 and 2004.

Evidently, there is improvement in student achievement ciearly indicated
by 12 percentage point decrease at the lowest level and six percentage
point increase at both Level 2 and Level 3.

While seeing some improvement in terms of a small proportion of
students moving up the ladder of competency level of the broad
competency in Mathematical Thinking and ‘Communication Table 14
presents the progress at the sub-competency and more specific
competency levels.

35

N

R

N

T T



Table (14)
Mean, Mean Ditference, df, t-value and 2-Tailed Significance of the Mean Difference
Between 1998 and 2004 Performance of Grade 4 Students on Math Test 2 in Jordan

Competency Year N Me:m Srl';\l/‘!:fl::m. I\S;‘:: df t Z-tsaiﬁed
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T el
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* df for unequa!l variance t-test.

The column "Mean Difterence” in Table (14) shows the gain-mean scores
on each sub-competency and specific competency at the national level. The
trend is definitely positive, a healthy sign, the gains, however, are miniscule,
not a single one of them reaches anywhere near statistical significance at
(2=.05) level. it is, nevertheless, heartening to note the consistency of
increment on every specific subscale of the Math Test2. The mean percent
~score gain varies from one specific-competency to another from .17%, the -
lowest on Mathematical Communication and Thinking to 2.23%, the highest
on Number Thinking (Mathematical Thinking Applied to Natural Numbers);
the increase cn the total test score (PTOT M2) is 2.19%, the only one that
could have reached statistical significance had it been set at (a<.06) level.

I1.1.2.22  Fourth Grade Students' Achievement on Math Test2 (General
Competency in Mathematical Thinking and Communication) in
1998 and 2904 in Each Education Authority :

In the following sections we discus the changes in Grade 4 students'
achievement on Math Test 2 as a whole and on its sub-scales from 1998
to 2004 within the jurisdiction of each education authority.
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IL.1.2.2.2.1 MOE 4™ Graders' Achievement on the General Competency in
Mathematical Thinking and Communication in 1998 and 2004

The following Table (15) displays the results of statistical analysis
comparing the 1998 4" grade students' performance on Math Test 2 with
that of their 2004 cohorts in the Ministry of Education Schools.

Table (15)
Means, Mean Difference, Degrees of I'reedom, t-value and their 2-tailed Significance, on
the Math Test 2 Scores of the 4" Grade MOE students in 1998 and 2004

| STa. |\ | Si
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FTOTM2 2004 377 | 47.69 1 21.34 1.09 2.14 €693% 1.64 2.15
1998 1144 5.55 | 23.26 .68

* df for unequal variance t-test.

From the "Mean Difference” column in Table (15) we see that on 11 out
of 13 sub-competencies there is slight gain in scores while on two of
~them there is a little loss. Not a single difference, nevertheless, 1S
statistically significant which is evident from the "Sig". column in Table
(15). On the total score also the gain is not statistically significant at £he

prescribed level of (0=.05). On the whole, the trend is in the right

direction.
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11.1.2.2.22 UNRWA Grade 4 Students Progress in Math Test2 (General
Competency in Mathematical Thinking and Communication) from
1998 to 2004

United Nations Relief and Works Agency (UNRWA) looks atter (among
other things) the education of Palestinian refugees in Jordan through its
education system. In the past UNRWA schools were considered to be
better equipped with educational facilities and qualified teachers. On
achievement tests also UNRWA students usually performed slightly
better than their MOE cohorts. Here, the objective is to assess the 4"
grade UNRWA students' improvement in Math achievement on Math
Test2  (General Competency in Mathematical Thinking and
Communication) from 1998 — 2004.

The results of the independent, unequal sample t-test analyses conducted
to study the difference between students' test scores in 1998 and 2004, are
presented in Table {16). ‘

Table (16)
Mean, SD, Mean Difference, df, t-Valu, Std. Err. Of the Difference and 2-Tailed
Siguificance of the Mean Difference for UNRWA 4" Graders between 1998 and 2004
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* df for unequal variance t-test.
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Scanning the sign pattern in column "Mean Difference" of Table (16) we
find that nine out of 13 differences are negative and four are positive.
Two of the nine negatives are statistically significant (p<.03 and p<.02).
The negative difference indicates declining achievement while positive
difference indicates improvement. From the information displayed in
Table (16) we conclude that UNRWA schoeol students have shown no
sign of improvement in the area of general competency in Mathematical
Thinking and Communication during the period from 1998 to 2004.
There 1s statistically significant decrease in student achievement on the
general competency in Mathematical Communication; the decline 1s
~more pronounced in the specific competency in Communication of
Numbers. '

1L.1.2.2.2.3 Comparative Achievement of the MOD 4" Graders on the Math
Test2 (General Competency in Mathematical Thinking and
‘Communication) in 1998 and 2004

In the Hashemite Kingdom of Jordan the Ministry of Defense has its own
schools which cater for the education of children of the muilitary
personnel. They are typically located in the cantonment areas where the
families of the military people may reside. They are mainly boarding
schools where most students stay in. The students study the same
national curricula and go through the same examination procedures
taking-the same tests. The disciplinary regulations and their character as
boarding schools add to them a special feature. On Math Test 1 we saw
MOD schools made better progress, relatively, than-schools under other
education authorities.

The comparative performance of the MOD 4°
1998 and 2004 is discussed in the following section.
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Table (17)
Mean, SD, Std. Error of the Mean, Mean Difference, df, t-Value and 2-Tailed Sig. of
the Mean Difference {2004-1998) on Math Test 2 (General Competency in Mathematical

Thinking and Communication) of the MOD Grade 4 Students
I
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* df for unequaij variance t-test.

The "Mean Difference” columa in Table (17) shows relatively
outstanding gains ot the MOD fourth grade students on each and every
subcompetency and specific competency measured under the rubric of
General Competency in Mathematical Thinking and Communication.
The mean percent correct scores show an increase of percentage points
ranging from 19.23%, the lowest on Geometric Reasoning (GEMOETRP)
through 61.58%, and outstanding gain the highest, on Mathematical
Thinking applied tc Fractions (FRACOTHP).

The average percent correct score mean increase represented by the gain
on total test score (PTOTM2) is 20.96% percentage points.

Needless to emphasize, all the Mean Differences are highly statistically
significant, most of them at (p<.001). On one specific competency,
Communication of Fractions (FRACOMP) the difference was not
statistically significant. '
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- than the MOE schools. Moreover, they are located in cities and cater for -

{1.1.2.2.2.4  Comparative Achievement of the Private Grade 4 Students on the
Math Test2 (General Competency in Mathematical Thinking and
Communication) between 1998 and 2004

In general private schools used to be better equipped and better staffed

students coming from relatively higher socio-economic stratum of the
society. It is well-recognized that private school students petform better
than students studying in schools under the Jjurisdiction of other
education authorities. This, however, does not necessarily imply higher
rate of improvement in student test scores over time. The following
Table (18) exhibiis the 4™ grade Private School students' achievement
gains on Math Test2 (General Competency in Mathematical Thinkin g and
Communication) over the years from 1998 to 2004.

- Table (18)
Mean, SD, Sid. Err. of the Mean, Mean Difterence, df, t-Value and 2-Tailed Significance
of the Mean Difference (2004-1998) on Math Test2 (Generzi Competency in Mathematical
Thinking and Cowmmunication) of the Fourth Grade Privste School Students

-Cqmp;etency Year N Mean ]S)Zsl ]é'g);: %f?fn daf t Z-iiigle d
|

] R 22. A2 -5.28 31 -142 .56

T | S T | o] S| ] f

COMTHINY | oot —ss Taess T 1ol | | | 7

COMP 2004 5(3 71.50 | 24.89 | 3.52 -4.98 183 -1.18 .24

— e leame ) ] L

NUMBERP |~oss T35 Tonst ot oael | ]

5 <7 760 Q .3 i

3 7 3 22 .83

CORMETRY oo T s tassstom o] | | 7]

NUMTHINY | s e | ] ™ -

NUMCOTHP | s s aeel o | L

NUMCOMP | oo s Trest o aog] | ] ¥

| GEOTHNY T os T e >

- 7 -.59 .

GECOTHOP oot s Tangs s el ||

FRACOTHY oot Tas Tt oot el | 7

( 7] -1 2.53 .(

FRACOMP | oot s Lt e e | ]

( - - .

PIOTMZ oot Tas s T heseaa] | |

41

T




If we scan the last two columns, "Mean Difference” and "Sig 2-tailed" in
Table 18 we clearly see that on nine of the thirteen sub-competencies and
specific competencies the negative mean difference indicates decrease
rather than increase in the student test scores from 1998 to 2004.
Moreover, the decline in performance is statistically significant (p<.05) in
two cases, viz., Fractions (GRACTIOP) and Communication as applied
to Fractions (FRACOMP). The negligible increase on the four sub-
competencies and specific competencies is virtually nil. o

IL1.2.2.3  Urban / Rural School Differences in Gain Scores (2004-1998) on
Math Test2 (General Competency in Mathematical Thinking and
Comununication)

The phenomenon of urban schools outperforming the rural schools cn
tests of achievement is well recognized by Jordanian educators. We
decided to study the change in Grade 4 students, achievement from 1998
to 2004 in urban schools and in rural schools separately.

IL1.2.2.3.1 Urban Fourth Graders' Performance on Math Test 2 (General
Competency in Mathematical Thinking and Communication) in
1998 and 2004

The following Table (19) presents the results of t-tests using independent,
unequal samples of urban school students from 1998 and 2004.
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Table (19) ,
Mean, SD, Mean Differencc, Std. Error of Mean Difference, t-Value, df and Two-taijed
Significance of the Difference in Urban 4'" Grade Students' Gain Scores on Mathematical
Thinking and Communication Competency and its Sub-competencies from 1998 to 2004 -

I
Competency Year | N | Mean }S)ffl %EE); l\gf?fn af t 2-tsai igle d
2 2 ~ , / - o
el s e A e e e
1 ® -
el
COMP 2004 | 342 | 59.60 | 29.97 1.62 | 3.01| 712.06* 1.50 13
1998 | 812 | 56.58 | 33.53 1.1
2 "~ :
el 1 Tl R
M e M
53 20.5 7 #
coneme | el 6 s oy Lig T | |
,. 2 EY : = =
D e e
2 2 28.25 57 2 A0 * 2 q
oo | e e ] v |
. 37 73 B P 74 QL 5 2
NUMCOME | oms oty s T ssa ] o | | ~
e ] e
2004 | 342 4 306 539 i ilc
GECOTHOP | ~toov s> | seou [ ssco T vao] | | -
2 6 5 )
T B
3 3 ' 3 57
i e v I
2004 | 342 | 50 20.70 21 306 09* | 290 0
FIONe T e T |

* df for uncqual variance t-test.

Tc start with, it is clear from the Mean Difference column in Table (19)
that there is consistent trend of improvement over all the sub-

competencies and the general competency from 1998 to 2004 but gains

are miniscule, moslly, statistically nonsignificant with a welcome
exception of statistical significance (p<.04) and (p<.03) on the specific
competency of Communication applied to Fractions and the total
competency score, respectively.

I1.1.2.2.3.2 Gain Scores of Rural School 4" Graders on Math Test 2 (General
Competency in Mathematical T hinking and Communication) from
1998 to 2004

The results of the independent unequal sample size t-tests conducted on
rural schools' 4" grade students' Math Test2 scores in 1998 and 2004 are

reported in Tabie (20).
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Table (20)
Mean, SD, Mean Difterence, Std. Error cf Mean Difference, t-Value, df and Two-tailed
Significance of the Difference in Rural 4 Grade Students' Gain Scores on Mathematical
Thinking and Communication Competency and its Sub-competencies from 1998-2004

STd. .
. ; ) STd. | Mean . Sig
Competency Year N Mean Devi Errorx Diff. df t 2-tailed
o Mean
THINKP 2004 | 162 | 56.93 | 2754 2.16 -3.28 783 -1.29 .20
1998 | 623 1 60.21 | 29.05 1.16
2004 | 162 ] 3501 | 22.69 1.78 -1.86 | 270.95* -91 .36
COM
THINP 1998 | 623 | 36.87 | 24.92 .99 _
2004 | 162 | 50.45 | 34.43 2.70 -2.95 | 234.86* -89 32
Q
| COMP 1998 | 623 | 53.41 | 31.30 1.25 :
2004 | 162 | 41.54 | 28.82 2.26 -2.02 783 -.82 41
N1 £ =
JMBERP 1998 | 623 | 43.57 | 27.70 1.10
2004 | 162 | 55.00 | 31.02 2.43 -2.18 783 -.82 41
FRACTIOP 1998 | 623 | 57.18 | 29.83 1.19
2004 | 162 | 40.54 | 20.73 1.62 -1.08 783 -.55 .58
_GOEMETRP 1998 | 623 | 41.62 | 22.83 91
2004 | 162 | 53.27 | 39.10 3.07 -2.18 783 -.64 52
J 1
NUMTHINP 1998 | 623 | 55.45 | 38.65 1.55 »
2004 | 162 | 34491 29.42 231 -1.72 783 -.65 52
_NUMCOTHP 1998 | 623 | 36.21 | 30.27 1.21
2004 | 162 | 47.44 | 40.57 3.18 -2.63 | 24G.47+ =74 .46
N
UMCOMP 1998 | 623 | 50.08 | 38.19 1.53
2004 | 162 | 52.76 | 30.21 2.37 -4.16 783 | -l.44 15
G 1 - -
EOTHINP 1998 | 623 | 56.92 | 33.30 1.33 i
- 2004 | 162 ] 29.30 3.61 3.42 -6.532 | 27L.0u# -1.61 A
(_I aal
ECOTHOP 1998 | 623 | 35.63 | 47.95 | 1.92
2004 | 162 | 3030 | 43.61 3.42 -5.32 | 271.08* | -1.35 .18
FRACOTHP 1998 | 623 | 35.63 | 47.93 1.92
2004 | 162 1 53.46 1 40.10 3.15 -3.27 783 -.98 33
FRACOMP 1998 | 623 | 56.74 | 37.43 1.49
PTOTM? 2004 16:): 44.32 | 22.60 1.77 -.62 783 =31 76
1998 | 623 | 4494 | 22,94 91

* df for unequal variance t-test.

In a sharp contrast with gain score trend in the urban school students'
achievement on Math Test2 (General Competency in Mathematical
Thinking and Communications), all the differences without exception in
the rural 4" graders' achievement scores are negative. Differences were
computed in this study subtracting 1598 mean scores from 2004 mean
scores (20004 mean score-1998 mean score).

This, unfortunately, gives an indication of general decline in rural school
4" grade students"achievement in this area of mathematics. The decrease

In mean scores, consistent over all the subtests, ranges from -1.08
through -6.33. |

I1.1.2.2.4 Differential Achievement Gains of Male and Female 4™ Graders

Slightly better performance of female students over their male cohorts on

achievement tests in school subjects is known to educational researchers
in Jordan. \
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The subject of comparative achievement g

studied separately for Male

sections.

Ii.1.2.2.4.1 Male 4™ Graders Pr

2004

The following Table (21) presen
sample t-tests on mean per

2004.

Mean, SD, Mean Difference,

of Male Students Achieveme

Table (21)
Degrees of Freedom, t-Value,
nt in Math Test 2 (General Co

ains over the past six years is
and Female students in the following

ogress in Math Tesi2 Achievement from 1998 to

ts the results of independent unequal
cent correct test scores of students in 1998 and

Std Error of the Difference
mpetency in Mathematical

Thinking Communication) from 1998 to 2004
Competeee% Year N | Mean SDZSl }51%;;: Ig:afz;n df ¢ 2-tSaiigl’,ed
ol 2 35 172 | 23 93 -12 23
i e e e e
- ( 2 35.8 22 i30 _i 45 1% _Q aQ
e el
2 3 2 iy T
D e Il il Wl
262 - 93] - 48
e B R I
5 — - :
M e R e I
262 2 R _
e Il M M Ml
2 2 2 2 R q K E
NS T i s M M
p > _ = - YER 5
M e e el Il
262 | 50.70 | 305 51 5T C — )
i e e e R R
A < ca | Ay - S
Sl i
2 B D5k |
i M I
Y, 26 5 5 < YN N
CELlS S il
e = e
: : —
e e e R M

* df for unequal variance t-test,

In the Mean Difference and S;
that almost all the differences
Only the difference on one s
and Communication

statistically significant (p<.04).

pecific competency
to Geometr

~

g (2-tailed) columns of Table (21) we find
are negative and statistically nonsignificant.
(Application of Thinking -
y and Measurement content) is
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I1.1.2.2.42  Female 4™ Graders Progress in Math Test2 Achievement. from 1998
to 2004

The results of t-test analyses on mean test scores of the 4" grade female
students in 1998 and 2004 are presented in Table (22).

Table (22) .
Mear, SD, Mean Difference, Degrees of Freedom, t-Value, Std. Error of the Mean
Ditference and 2-Tailed Significance Comparing Female 4" Graders Performance in
__(General Competency in Mathematical Thinking aud Communication) in 1998 and 2004

Competency ~ Year | N | Mean %E: 15%3: “gf;“ df t z_ts;igle q
[ o

I et ]l

00 : 2 - 3* s
e e e R

41242 | 59.9 23 1. . 2| L .

M T o fare il ] e Oj

2 3 7: 84 2| 23 .

T el N R

2 - 3.53 | 29 > - ST 100 R

RATIOP | oot Tsose o T | | |
3 33 B LY P

2 4.75 ) 2.33 047 | = .

NUMTHINY ooy T sros e Tt ] ’

S 1.92 o L]

S e T ] M I

9 : 5 )
e e e
2 2 4 2 21 209

T e e R

pi 2 43 2 114 Py ]

RACOME ooy i o | o]

i 2 2 o} o} -

el Wl M

2 2 3 042 | 2.7 07

LG v e B I Bl I

* df for unequal variance t-test.
i

The column, "Mean Difference" in Table (22) shows all the differences
invariably positive signifying 4" grade female students' increased
achievement on Math TestZ (General Competency in Mathematical
Thinking and Communication) from 1998 to 2004. On six sub-
competencies and the total test score the gains are statistically significant
(p values ranging from .005 through .000). The gain score (Mean
Difference ranges from 2.0 the lowest through 8.6, the highest. To say
the least, female students' results are somewhat encouraging. They show
an unbroken positive trend and statisticaily significant progress.
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I1.1.2.3  MATH TEST 3: PROBLEM SOLVING

This test comprising 20 items covered the General Competency in Math
Probiem Solving in two content areas, Numbers and, Measurement and
Geometry. The problems included one step problems involving one

operation and two or more steps problems involving two or more
operations.

The following sections of this part of the report will describe the change
in the 4" grade students’ performance on Math Test 3 which measured the
general competency in Mathematical Problem Solving, from 1998 to
2004. First we compare the competency levels (classification of students
in three levels of competency) reached by students in 2004 vis-A-vis in
1998. Then, we study improvement in student Math achievement

(Problem Solving Competency) in each Education Authority followed by

the rates of progress in Urban and Rural Schools, and in Male and
Female sub-samples of students, from 1998 through 2004,

IL1.23.1  Comparative Competency Levels of Grade 4 Students on
Math Test3 (Problem Solving)

As stated earlier, on the basis of their total test score on the general
competency, students were grouped into three successive levels of
competency. Students scoring 30% or less were put in Levell; those
scoring more than 30% but less than 70% were put in Level2; and tho

o
LI\ LllUS\/

scoring 70% or more were put in Level 3 on the three band competency

level scale.

The following Figure (3) exhibits the comparative competency attained

by percentages of 4" graders on the general competency in Math Problem
Solving in 1998 and 2004.
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Figure (3)
Comparative National Competency Levels of Grade 4 Students in Mathematical
Problem Solving in 1998 and 2004

Percentage of Students Reaching Each Level
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Competency Levels

Figure (3) depicting different competency levels certainly paints a picture
that does not look rosy in terms of improvement in student performance
“in the area of Mathematical Probiem solving from 1998 to 2004.

At the Level 1, the unacceptable standard of competency, the number of
students has increased by 5% from 65% in 1998 to 70% in 2004. In the -
same vein at the Level 2, a rather modest level of attainment, the
number has fallen by 5% from 31% in 1998 to 26%.

On the Level 3, the mastery level of competency, there is no change
recorded in percentages of 4" graders on the general competency in Math
Problem Solving in 1998 and 2004.

Only 4% of the grade 4 students in the whole countiy reached the
Mastery status, Level 3, on the General Competency in Math Problem
Solving, in both 1998 and 2004. In all, increase at the lowest level,
decrease at the middle level and no change at the top level does not bode
well for the progress in Math Problem Solving.

Having described the Competency Level scene, we examine the
achievement of 4" grade students on each subscale measuring a sub-
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competency in preblem soiving in 1998 as well as in 2004 intending to
monitor the change in scores from 1998 to 2G04.

11.1.2.3.2 National Progress in Math Problem Solving Competency of the 4"
Grade Students from 1998 to 2004

Percent correct scores of the fourth graders obtained from national
samples in 1998 and 2004 were analysed using independent, unequal
sample t-test procedures in order to study the change in studeni
performance on the test over the years from 1998 to 2004.

The statistics produced by the analysis are presented in the following
Table (23). '

Table (23)

Mean, SD, Std. Err. of the Mean, Mean Difference, df, t-Value, 2-Tailed Significance of

the Mean Difference and Std. Err. Of the Difference (2004-1998) on Math Test 3
(General Competency in Math Problem Solving) at the National Level

c sTa. | SHd- | sig | Mean | e
orapetency Year N Mean Dev. {\3/;';:; t df 2-tailed | Diff. Dit
R 2004 417 | 30.08 | 16.81 82 .06 | 770.36* .95 .06 .97
TOTMSP 1998 1396 | 30.02 | 19.25 52
2004 417 | 3532 | 18.37 .90 S0 | 782.49% 61 541 1.07
NUMBERP 1998 1396 | 34.79 | 21.38 57
: 2004 417 ] 17.84 | 19.91 .98 -95 | - 1811 34| -1.06 | 1.12
GEOMETRP 1998 1396 | 18.90 | 20.08 54 v
2004 417+ 18.10 | 28.62 140 |, -2.02 | 746.25% .04 | -3.3L 1.64
GEOSTELP 1998 1396 | 21.41 4§ 31.67 85
2004 4171 1771 | 20.95 1.03 .06 1811 95 .07 1.15
CEOSTEZ2P 1998 1396 | 17.64 | 20.54 .55
2004 417 | 48.42 | 23.47 1.15 1.59 | 766.36* 14 212 135
NUMSTELP 1998 1396 | 46.26 | 26.73 2
2004 4i7 | 2550 1 19.48 .95 -60 i 749.09* S5 67 1.12
NUMSTE2P 1998 1396 | 26.18 | 21.64 .58
2004 417 | 40.84 | 22.26 1.09 .61 | 762.38* .54 .78 1.28
STEPLP 1998 1396 | 40.05 | 25.20 .67 7
2004 417 | 21.37 | i6.31 .80 -53 | 743.04% .59 -.50 .93
STEF2P 1998 1396 | 21.86 | 17.96 481

* df for unequal variance t-test.

In essence, Table (23) indicates no progress in the area of Mathematic_al
Problem Solving at the 4™ grade level. In the Mean Difference column in
Table (23), four differences are positive and-four negative, negative
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differences are relatively larger than the positive ones, and one of the
negative differences is statistically significant (p<.05).

I1.1.2.3.3  Differential Change in Performance of Male and Female 4™
Graders on Math Test 3 (Mathematica! Problem Solving)
from 1998 to 2004

The following sections present the progress made by sub-samples of male
and female G4 students from 1998 to 2004.

I1.1.23.3.1 Male 4™ Graders Progress in Math Problem Solving Competency
from 1998 to 2004

The following Table (24), presents the results of independent, unequal

sample t-test on Grade 4 male students' Math Test 3 scores in 1998 and
2004,
Table (24) )
Mean, SD, Std. Err. of the Mean, Mean Diiference, df, t-Value, 2-Tailed Significance of
the Mear Difference and Std. Err. of the Diiference (2004-1998) on Math Test 3
(Problem Solving) for Male Fourth Graders in 1998 and 2004

STd. |. ) Std.
Competency Year N Mean ]S)fs Error t df 2-tSa| i%e d %fgfr I‘i;’.l‘fgr
L Mesan iff.
2004 | 217 | 3116 | 1623 | 1.10| -21 | 456.15% | .83 -201 135
TOTM3P 1998 | 703 | 31.45 | 2087 | .78
2004 | 217 36.09| 18.16 | 123 | -08| 446.43* 93 -12] 150
NUMBERP 1998 | 703 | 3621 | 2287 | .86 |
2004 | 217] 19.66 | 1955 | 132 | -4l 918 68| -68] 1.65
GEOMETRP 1998 | 703 | 2034 | 21.77 | .82
2004 | 217 2096 | 29.03 | 197 | -L.i6 | 406.32% 251 27| 234
CEOSTELP 1998 | 703 | 23.68 | 3329 | 1.5
2004 | 217 [ 19.00 | 21.11 ] 1.43 20 918 84| 34| 167
GEOSTE2P 1998 | 703 | 1867 2169 | 81
B 2004 | 217] 49.03 | 2325 | 1.57 .96 | 431.73* 34| 182 L9l
| NUMSTELP - 1998 | 703 47.21| 2835| 1.06
2004 | 217 | 2638 19.45 | 1.32| -1.00 | 414.61* 31| -1.59 | 1.57
NUMSTE2P 1998 | 703 | 2796 | 2277 | .85
T 2004 | 217 | 42.02| 2201 | 1.49 38| 4343+ | 70 .69 L3I
STEPLP 1998 | 703 | 4133 | 2699 | 1.01
2004 | 217 | 2254 | 16.01 | 1.08| -720 | 424.43* 471 94 131
STEP2P 1998 | 703 | 23.48 | 19.19 | .724 |

* df for unequal variance t-test.
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11.1.2.3.3.2 Female 4" Graders' Progress in Math Problem Sclving Competency
From 1998 to 2004

The test data from the administrations in 1998 and 2004 were analysed
using independent, unequal sample t-test procedures to study changes in

students' performance on the test over the past five years.- The results of -

the analysis are presented in the foliowing Table (25).

Table (25)
Mean, SD, Std. Err. of the Mean, Mean Difference, df, t-Value, 2-Tailed Significance of
the Mean Difference and Std. Err. of the Diffeience (2004-1998) on Math Test 3
(Problem Solving) for Female Fourth Graders in 1998 and 2004

Competency | Year N Mean ]S)Es lglf-?)r t df. Z-tsaiigle d I\]/;f;;n Esrffc;r
Mean Diff.
2004 | 200 2891 1738 | 122 .24 891 81| 341 139
TOTM3P 1998 | 693 | 2857 | 17.34 | .65
[ 2004 200 3450 | 1860 | 131| 74 891 46| L16] 156
NUMBERP T %93 | 3334 | 19.65 74
2004 | 200 | 15.87 | 20.14 | 1.42| -99 | 297.03* 32| 157 | 138
CEOMETRP 001553 | 1744 | 18.10 68
_ 2004 | 200 | 15.00 | 27.90 | 1.97 | -1.81 | 340.80 07| 412 | 227
CEOSTEIP  —5es T %93 19.11 | 2979 | 1.13
2004 | 200 | 1631 | 20.75 | 1.46| -19 891 85| -30| 157
OEOSTEZR 558 T 693 | 1661 [ 1937 73 |
2004 | 200 47.75| 23.75 | 1.67| 1.23 891 22| 244 | 198
NUMSTELP oo T 593 | 4531 [ 3356 94 7
2004 | 200 | 2456 | 1950 | 137| .12 891 S0 91 16l
NUMSTERR - oag 1693 | 3436 | 3038 7 | ,
2004 | 200 | 3956 | 2251 | 159| 43| 8ol 67| 80| 185
STEPIP 1998 | 693 3876 | 23.20 | .88
v 2004 | 200 [ 20.10 | 1657 | 1.17] -10 891 ; 921 13| 137
EP2P 1998 | 693 | 2023 | 16.47 | .62

* df for unequal variance t-test.

The "Mean Difference" colimn in Table (25) shows that five of the eight
sub-competencies mean score differences are negative and four are

positive. The difference on the total test score is also positive . Also,

from the Sig (2-tailed) column in this table it is clear that none of the
differences is statistically significance. These results indicate, in plain
words, total lack of progress in this area of mathematics during the past
five or six years among the 4" grade female students, while the male
students performance is no better in any sense of the word.
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II.1.23.4  Urban and Rural Schools' 4™ Graders' Progress in Math
Problem Solving Competency from 1998 to 2004

Following the practice of describing the progress of each segment of
grade 4 students' population separately, in the following sections of this
report we discuss the achievement gains made by Urban School students
and Rura! School students under separate headings. .

I1.1.2.3.4.1 Urban Scheol 4 Graders' Progress in Math Probiem Solving
Competency From 1998 to 2004

Math Test 3 (Problem Solving in Math) was administered to national
samples of Grade 4 students in 1998 and then in 2004. After the 2004
administration we have analysed the scores from the two samples to study
the progress from 1998 to 2004, separately for different subpopulations
of students. The foliowing Table (26) gives the results of the tests of the
Urban School students.

Table (26)
Mean, SD, Std. Err. of the Mean, Mean Ditference, df, t-Value, 2-Tailed Significance of the
Mean Difference and Std. Err. of the Difference (2004-1998) on Math Test 3 (Problem

Solving) between 1998 and 2004 Testings of the Urban Schoal Grade 4 Students
I

Competency | Year | N | Mean %1;:‘ P?x"l;g'r t df Z_tS;igle q Nl;f;“ Esyr;%r
Mean Diff.
4 3 108 *

B 1 W
2 9 2 - 3
2 2 20.02 - -5 27
e b e M Wl O W
CROSTBIP ooy [oos gt e oy 3| oo | 1] %] 2%
2 92 213 o) )]
e e e R N I
2 1492 3.5 37 89 9 2. 68
vosTee | e [ T | o) 3w i
200 9 . N * ) 2=
NOMSTERR |0 Pt Do o ae] ] 0 | ©] 7]
T QTEPip L 2004717292 [ 41.65 | 222 3 3 3Q =
S vy T e A O I

2 R i ~
TR o s Tinre e | ] | | ]

* df for unequal variance t-test.
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Of the eight subtests, measuring specific sub-competencies in Problem
Selving, five show positive differences while three show negative
differences. Not a single cne of them is statistically significant at the
significance level (p<.05). The magnitude of the mean differences is
rather miniscule. In practical terms there is no improvement at all in
Grade 4 students' achievement in the general competency area of Math
Problem Solving during the period from 1998 through 2004.

I1.1.2.3.4.2 Rural School Fourth Grade Students' Progress in Math Probiem

Solving Competency from 1998 to 2004

The results of the independent unequal sample t-test analyses testing the
difference -between Rural Schools' 4" grade students' performance on
Math Test 3 in 1998 and 2004 are presented in Table 27).

The "Mean Difference" column in Table (27) has all the signs negative,
indicating decrease rather than increase in the test scores. There is only
one positive sign showing only .43% percentage point gain in the mean
score. All the differences are statistically nonsignificant. The pattern of
decrease in all the sub scores even if it is not statistically significant
should raise an alarm bell.
o Table (27)
Mean, SD, Std. Err. of the Mean, Mean Difference, df, t-Value, 2-Tailed Significance of the

Mean Difference and Std. Err. of the Difference (2004-1998) on Math Test 3 (Problem
.. Solving) between 1998 and 2004 Testings of the Rural School Grade 4 Students

STd. A Std.

Competercy | Year N | Mean ;)’{31 Error t di z_ts::i%ed I\lgf;'n Error

Mean | Diff.

) 9 3 o =71 > 134 e

— Iggg ;53 §§jg? {;3;’ 1_7575. 71 725 47 -131 :0:

N— %88: égg ‘3;2;491 ;ggg ];375)' =27 725 79 -.5(5) 1.(8

5 2 i9.5 - i N

ceouerie [ | R I |

> - * P 4.2 .

T e w4l K Nl B

p—— fgg;‘ éﬁi ;33?;3?3 153727. -1.26 72j 21 <2.; }2.54

2 2 ' o '

NUMSTEL? oo Tae s T T ror] L 75T 20

Nuvseze (2006 L BSLBLIOT 08| L6 w5 B

2 | 2 ‘ i . ) "’

e T
STEP2P 1998 602 21:43 17:71 :72 ‘ ) )

* df for unequal variance t-test.
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IL12.3.5 Grade 4 Students Achievement on Math Test 3 (General
Competency in Math Problem Solving) in Each Education
Authority

Four education authorities namely, MOE, UNRWA, Private and MOD
govern, in a centrally guided education system, the schools in their
jurisdictions. In general, while the curricula and examination system are
uniform all over the country, schools under different education authorities
diverge in respect of the provisions of educational facilities, the quality
of management, instructional quality, teacher qualifications and
incentives, etc.

In view of this, the following sections examine the change in Math Test3.
(Problem Solving) achievement of the 4" graders from 1998 to 2004

within each Education Authority.

I1.1.2.3.5.1 MOE 4" Graders' Performance on Math Test3 (Problem Solving) in
1998 and 2904

The results of independent, unequal sample (-tesis are presented in the
following Table (28).

Takle (28) :
Mean, SD, Std. Err. of the Mean, Mean Difference, df, t-Value, 2-Tailed Significance of
the Mean Difference and Std. Err. of the Difference (2004-1998) on Math Test 3
(Problem Solving) Scores of the MOE Grade 4 Students in 1998 and 2004

sTd. | STd. Si M Std.
Competency Year N Mean " | Error 1 daf '8 an | Error
: . Dev. 2-tailed | Diff. .
Mean : Diff.
] 2004 | 313 2857 | 15.65 88| -1.26 | 605.15* 21 -1321 106
3 .
ToT™M3P 1998 1 113 | 29.89 | 1031 57
2004 | 3131 33.87 | 17.42 98 | -54 1 568.98%* 591 -63] 117
NUMBEE
UMBERP 1998 | 1113 | 3451 21.27 63
2004 | 313 | 16.18 | 1831 | 1.03 | -2.45 | 549.93* o1} 295 1.20
GEG
EOMETRP 1998 | 1113 | 19.13 | 20.44 61 ]
2004 | 313§ 1597 | 27.15| 153 ] -2.60 | 568.94% Ol -469] 1.80
o p Z
GEOSTE1P 1998 | 1113 ] 20.66 | 31.44 94
2004 | 3131 16.29 1 1971 | L.I1| -1.57 | 528.69* 12 2087 1.28
2 ’ - . )
GEOSTE2P 1998 | 1113 | 18.37 | 21.04 .63 ] )
2004 | 313 | 46.88 | 22.85| 1.29 .78 | 567.30* 441 117] 151
NUMSTELP 1998 | 1113 ] 45.70 | 26.38 79
2004 | 313 | 24.12 | 1894 | 1.07 | -1.58 | 568.04¢ 1 199 1.25
N 2 ~ :
UMSTEZP 1998 | 1113 ] 26.11 | 21.89 65
) 2004 | 313 39.45| 21.45] 121 | -20] 569.79* 84 -29] 1.42
TEPIP 1998 | 1113 | 39.44 | 2483 | 74
STEP2P 2004 | 313 | 19.80 | 15.40 87| -2.24 | 580.75* 03] 230 1.03
1998 | 11131 2250 | 18221 541

* df for unequal variance t-test.

Studying the Mean Difference" and "Sig. 2-failed" columns in Table (28)
reveals that: (i) on all the subtests and also on the total test score (TOTM3P)
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the differences are negative indicating the decline in stead of increase in the

test scores with one exception of One Step Number Probiems (NUMSTE1P)
where the increase is insubstantial for all practical purposes as well as
statistically nonsignificant at the (a=.05) level; (ii) decrease on two
subscales, Geometry and Measurement Problems (GEOMETRP) and
Geometry One Step Problems (GEOSTE1P) is statistically significant
(p<0.02) and (p<0.01) respectively; (iii) mean differences range from -4.69
through 1.18% (the only positive difference among all the negative ones).

I1.1.2.3.5.2 UNRWA 4t Graders Performance on Math Test3 (Problem Solving)
in 1998 and 2004

The results of the statistical analyses (independent, unequal sample t-tests)
conducted on the 4" grade UNRWA school students' Math Test3 scores
obtained in'1998 and 2004 are given in Table (29).

‘ Table (29) o
Mean, SD, Std. Err. of the Mean, Mean Difference, df, t-Value, 2-Tailed Significance of
the Mean Difference and Std. Err. of the Difference (2004-1998) en Math Test 3
(Problem Solving) Scores of the UNRWA Grade 4 Students in 1998 and 2004

Competency | Year | N | Mean 18)'23 Iésx:[x:ir t df 2. tsal i%e d ng;fn
Mean
2004 | 40| 33.93 | 16.20 2561 1.99 153 .05 6.76
TOTM3P 1998 | 115 | 27.17 | 19.24 1.79
2004 | 40| 41.51 | 19.06 3.01 | 241 153 .02 9.41
NUMBERP 1998 | 115 | 32.11 | 21.95 2.04
2004 | 40| 16.25 | 17.99 2.84 1.8 153 .86 .60
GEOMETRP 199871 115 | 15.65 | 18.30 1.70
2004 | 40| 21.25 | 27.47 4.34 -09 153 .94 -.49
GEOSTELP 1998 | 115 | 21.75 | 31.85 2.97
2004 | 40| 13.75| 17.63 2.78 53 153 73 1.14
. 1998 | 115 | 12.60 | 17.63 1.64
2004 | 40 { 55.62 | 2533 4.08 | 259 153 .01 12.73
NUMSTELP 1998 | 115 | 42.89 | 27.13 V2.53
2004 | 40| 30.93 | 16.50 2.60 1.85 153 .07 6.92
NUMSTE2P 1998 | 115 | 24.02 | 21.46 | 2.00
2004 | 40| 47.03 | 2426 3831 20:1 1352 .05 9.42
STEPLP 1998 | 115 | 37.60 | 25.88 2.41
2004 | 40| 23.95| 1295 | 205 1.73 153 .09 5.19
STEP2P 1998 | 115 | 18.76 | 17.37 1.62 ;

Right after examining the state of progress in MOE schools, - where

almost all the differences were negative showing a declining trend,

looking at a positive trend in the "Mean Difference" column in Table (29)
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IS somewhat refreshing. Regardless of the fact whether the improvement
is statistically significant or not and the question of effect size where it is
statistically significant, it is heartening to see the general trend going in
the right direction in UNRWA schools.

To start with, the "Mean Difference" column in Table (29) shows all the
signs plus with just one exception (One Step Geometric Problems
(GEOSTEIP)) where the difference is less than half a percentage point.
Looking at the increments we find the maximum gain 12.73% points to
the sub-competency in Solving  One-Step Number Problems
(NUMSTE1P) statistically significant (p<.010). The gain percentage
mean scores range from 0.60% on Geometry and Measurement Problems
(GEOMETRP), the lowest through, 12.73% on (NUMSTEIP), the
highest. :

I1.1.2.3.5.3 Private School 4" Graders' Performance on Math Test3 (Problem
Solving) in 1998 and 2004

Private schools, in general provide expensive education, relatively.
Students generally come from upper socioeconomic stratum of society.
Schools are better equipped with educational facilities and insiructional
materials, and teachers are better qualified and more proficient. On the
tests of achievement private school students, on the average, score better
than students from other education authorities. The following Table (30)
displays the results produced by independent, unequal sample t-tests
conducted on the Private schools' Grade 4 students' Math Test 3 scores
obtained in 1998 and 2004. |
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Tabie (30)
Mecan, SD, Std. Err. of the Mean, Mean Difference, df, t-Value, 2-Tailed Significance of
the Mean Difference and Std. Err. of the Difference (2004-1998) on Math Test3
(Problem Soiving) Scores of the Private Grade 4 Students in 1998 and 2004

[_ sta. | STd. Sig Mesn S.t d
Coripetency | Year | N | Mean Dev. f/lrror t df 2-tailed | Diff. %i;'(f)'.r
I " _ - 1
e e B W Wl I
e e i e I
TN e el
= . N 54
T e I
oo | S el v | e
. - 3 . -3. 35
e e el Wl Il
- 37 -2.2 35
NOMSTER | oo i s o | | | 2 -
2 5 95 -75 37 . 3.1 12
TS s e e N I
> 5 * 3 k .

stere |l sel o e [ tar e | W

* df for unequal variance t-test.

In the Private Schools, coutrary to expectations, progress, shown by the
"Mean Difference" column in Table (30) is rather haphazard. On five of
the eight subscales including Number Problems, One Step Problems in
Geometry, One Step Probiems in the Numbers, Two Step Problems in
Numbers and One Step Problems in all areas, the performance shows a

declining trend; none of the negative differences is statistically -

significant, though. On the positive side on three of the eight subtests
Private scheol students show increased performance. On two of them
(Two Step Geometry Problems, and Geometry and Measurement
Problems) the gains are statistically significant (p<.12) and (p<.000)
respectively.On the total test score (TOTMS3P), there is smali, statistically
nonsignificant, increase. On the two step problems, in general, there is
4%-tage point increase which did not reach statistical significance.

I.1.2.3.54 MOD Schools' 4% Graders' Performance on Math Test 3 (Problem
Solving ) in 1998 and 2604

MOD Schools, governed by the Ministry of Defence, cater for the
education of the children of military personnel. Typically, they are
boarding schools where students live in boarding houses. MQOD schools
also differ, perhaps, in the provision of instructional facilities and a
more disciplined environment. | )
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The results of independent, unequal sample t-tests cenducted on the
MOD grade four students' scores on Math Test3 in 1958 and 2004 are
presented in the following Table (31).

Table (31)
Mean, SD, Std. Err. of the Mean, Mean Bifference, df, t-Value, 2-Tailed Significance of
the Mean Difference and Std. Err. of the leference (2004-1998) on Math Test 3
(Problem Solving) Scorea of the MOD Grade 4 Students in 1998 and 2004

stq. | STd. Si M Std.
Competency Year N | Mean | 2% | Error t df s 's ?a.n Error
Dev Mean 2-iatled | Dift. Diff.
2004 8| 32.18 | 20.89 7.38 1.17 41 25 7.54 5.42
T
OTM3P 1998 35} 24.64 | 15.30 2.58
2004 8| 40.17 | 23.74 8.39 1.77 41 085 | 12.32 6.97
UMB
N ERP 1998 35| 2785 | 16.31 2.75
2004 8| 13541 16.62 5.87 -.52 41 .60 | -3.60 6.88
GE
OMETRP 1998 351 17.14 | 17.72 2.99
, 2004 81| 1250 | 23.14 8.18 -.16 4] 871 -1.78 | 10.88
GEO
E STEI? 1998 35| 14.28 | 28.62 4.83 :
Ao 12004 8| 14.06 1 1822 6.44 -.66 41 S1 1 -451 6.83
B2
GEOSTER s T35 | 1857 | 17.2¢ | 201
- 2004 S| 4791 | 21.24 7.51 1.04 41 30 9.11 8.73
NU -
MSTELP 1998 351 38.80 | 22.50 3.80 |
2004 8| 34.37 | 26.51 9.37 151 | 8.13* A7 1 14.73 9.74
NUM —
UMSTE2P 1998 35| 19.64 | 1554 2.62
STEPIP 2904} 8 :39.06 20.25 7.i6 | .78 41 44 6.38 8.16
1998 35| 532.67 | 206.95 3.54
2004 8] 2656 | 19.91 7.04 1.50 41 14 9.18 6.10
STEP2P
E 1998 351 17.38 | 14.52 2.45

* df for unequal variance t-test.

The "Mean Difference” column in Table (31)shows positive change on
the Total Test Score (TOTM3P) along with five of the eight sub-
competencies including Number Problems (NUMBERP) in general,
Number Stepl Problems (NUMSTE1P), Number Step2 Problems
(NUMSTEZ2P), Step1 Problems in general (STEP1P) and Step2 Problems
in general (STEP2P). Despite the improvement in student test
performance in 2004, the gains are not statistically Qignificant except on
2 Step Number Problems (NUMSTE2P) at (p< 05) level of slgmncance

On three of the elght sub competenc1es namely, Geometncal Problems
(GEOMETRP), 1 Step Geometry Problems (GEOSTEI1P) and 2 Step
Geometry Problems (GEOSTE2P), the performance shows a declining

trend, the decrease, however, is not statistically significant on any of the
subtests.
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I1.2 ARABIC LANGUAGE TEST

The Arabic language test was designed to assess students’ mastery in four
basic competencies: Comprehension, Grammar, Writing and Dictionary

Utilization. Each of these competencies comprised of one or more sub-

competencies.
I1.2.1 Psychometric Properties

The Arabic language test consisted of two different forms. Form 1
contained 28 items assessing four competencies (viz. Comprehension,
Grammar, Writing and Dictionary Use). The Alpha reliability coefficient
for this form was .89 in 1998 and .88 in 2004. The discrimination
coefficients ranged from .11 through .59 in 1998 ard .06 to .64 in 2004.
The item means taken as indicators. of difficulty of items varied from .24
through 1.01 with a mean of .61 in 1998 and from .24 to 1.13 with a mean
of .63 in 2004.

The second form consisting of 24 ijtems assessed "Grammar" and
"Writing" competencies. The Alpha reliability coefficient for this form
was .92 in both 1998 and 2004. The discrimination coefficients ranged
from .35 through .66 in 1998 and .35 to .73 in 2004. Item means taken as
a measure of item difficulty ranged from .20 through 1.31 with a mean
value of .67 in 1998 and from .25 to 1.37 with mean value of .70 in 2004.

IL.2.2 Arabic Language Competency Levels of Grade 4 Students in
1998 and 2004 ”

Four general competencies: Comprehension, Grammar, Writing and
Use of Dictionary were measured by the too forms of the Arabic Test in
both 1998 and 2004. Three levels of competency were set such that
students obtaining 30% or less will be placed on Level 1 which indicates
a very low or unacceptable level of competency; those obtaining scores
more than 30% but less than 70% will be placed on Level 2 which
indicates a modest level of competency; and those ‘who obtain 70% or
higher wili be piace at Level 3 indicating the mastery level.

The following sections of this report discuss the progress made by 4"
grade students in Jordanian schools on the four general competencies in
Arabic Language from 1998 to 2004.

59

[

T

Rl

[

!



I1.2.2.1  Arabic Language Comprehension Competency Levels of 4" Grade
Students in 1998 and 2004

The percentage of students reaching each level of competency in 1998
and 2004 are shown in the fcllowing Figure (4).

Figure (4)
Grade 4 Students Reaching Each Competency Level in Arabic Language
Comprehension in 1998 and 2004
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Figure (4) clearly demonstrates absolute lack of progress of the grade 4
students on their competency in Arabic Language Comprehension from
1998 to 2004, if we measure progress by increased number of students in
successively higher levels of competency on the scale.

11.2.2.2 Arabi"c Writing Competency Levels of Grade 4 Students in 1998 and
2004

Figuer (5) displays the percentage of students attaining each level of
competency in 1998 as weli as in 2004.
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Figure (5)
Grade 4 Students Reaching Each Competency Level in
Arabic Writing in 1998 and 2004
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From Figure {(5) we can see, there is some improvement in 4% grade
students writing skills. The percentage of unacceptable level students has
decreased by 13%%-age points from 46% in 1998 to 33% in 2004, while
the percentage in the Leve] 2 (Modest) category has increased by 11%-
tage points from 24% in 1998 to 35% in 2004, at the sa

v the same time, the
percentage in the mastery category (L3) has also shown a 2% increase
from 30% in 1998 to 32% in 2004.

11.2.2.3 Arabic Grammar Competency Levels of Grade 4 Students in
1998 and 2004

The percentages of students placed at each leve] of Competency in Arabic
Grammar in 1998 and 2004 are exhibited in Figure (6).
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Figure (6)
Percentage of 4" Grade Students at Each Competency Level of Arabic Grammar in
1998 and 2004 »
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In the 4™ grade students' competency in Arabic Grammar there is little
improvement; 3% increase in the mastery level (L3) band and 3%
decease in the (L1), the unacceptable level.

11.2.2.4  Grade 4 Students' Competency Levels on the Use of Dictionary in
1998 and 2004

Percentages of 4™ grade students reaching each competency level in the
use of Arabic Dictionary in 1998 and 2004 are presented in Figure (7).

On the competency in using dictionary there is minimal improvement
indicated by 4% increase from 11% in 1998 to 15% in 2004 at the
- Mastery Level (L.3) accompanied by 4% decrease at (L1), unacceptable
and 1% decrease at the Modest Competency level (L2).
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Figure (7)
Percentage of 4" Grade Students at Each Level of Competency in the Use of Arabic
Dictionary in 1998 and 2004
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IL.2.3  Grade 4 Students' Arabic Language Competencies in 1998
and 2004

The Arabic test measured four sub-competencies of the general
competency in Arabic Language. The four sub-competencies included
Grammar, Comprehension, Writing and Using Dictionary whereas the
general linguistic competency was assessed by aggregating the four
subtest scores. The primary objective of this report is to track progress
in the primary education from 1998 through 2004, particularly the
achievement of 4" graders in Math and Arabic subjects. In order to
compare students' performance on Arabic Language Competency test in
1998 and 2004, independent, unequal sample t-tests were conducted. The
results are reported in Table (32).
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Table (32)
Mean, SD, Std. Err. of the Mean, t-Value, df, 2-Tailed Sig, Mean Difference, and Std.
Err. of the Mean Difference of the 4" Grade Students' Performance on the Arabic Test

in 1998 and 2004

| ~
STd. . Std.
Q A
Competency Year N Mean “Tdf Error t df SI:,_CI M?an Error
Devi 2-tailed | Diff. .
Mean lef. ]
2004 1348 | 65.07 | 30.09 .81 3.21 | 2445%* .00 3.10 .96
GRAMMAR 1998 3806 | 61.97 | 31.23 .50
S 2004 1348 | 45.54 | 35.19 .95 2.34 | 2431* .01 2.64 1.12
WRITEP 1998 3806 | 42.90 | 35.31 .58
2004 685 | 36.00 | 22.29 .85 25 | 2610* .80 26 1.02
COMPP 1998 1927 { 35.75 | 23.11 .52
2004 685 | 37.59 | 43.75 1.67 3.94 | 1128* .00 7.52 1.91
DICTRYP 1998 1927 | 30.07 | 40.56 .92
. 2004 1348 | 47.96 | 24.94 .67 1.83 | 5152 .07 1.48 .81
TOTSCRP 1998 3806 | 46.48 | 25.73 41

* df for unequal variance t-test.

The positive mean differences on all the four subtests and on the whole
test, though relatively small, augur a rising trend in student achievement
in Arabic Language. Al least, on three of the four subscales the
improvement is statistically significant (p<.02) in case of W riting, (p<.01)
in case of Grammar, and (p<.000) for Dictionary Use. ' ’

IL2.4 4™ Graders' Progress in Arabic Language Within Each
Education Authority from 1998 to 2004

Schools in Jordanian education system operate under the jurisdiction of
four different Education Authorities with diverse resources and student
populations. In the following secticns we present comparative
achievement of Grade 4 students on Arabic subtests in 1998 and 2004
separately for each Education Authority.

I1.2.4.1 MOE 4" Graders' Progress in Arabic Language from 1998 to 2004
The following Table (33) presents the results of independent, unequal

samples t-test analyses on fourth grade MOE school students' Arabic test
scores in 1998 and 2004.
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Table (33)
Mean, SD, Std. Err. of the Mean, t-Value, df, 2-Tailed Sig, Mean Difference, and Std.
Err. of the Mean Difference Beiween the 1998 and 2004 Arabic Test Scores of the MOE .
4" Grade Students

| Std.
Arabic Year N Mean SDI:, Ffl"ll"((i)r t df Z-ts;i%e d l\[’i?;fn EI’}")“
Mean ) : Diff.
2004 | 10i4 | 63.47 | 3084 | .96 | 3.33 | 1793 00| 3.76| 112
Grammar |5 3018 | 5970 | 3188 |58
2004 | 1014 | 4323 | 3474 | 1.09| 2.76 | 1788* 00| 351 127
WRITEP o5 T 3018 | 3972 | 580 | 65
2004 | 516 | 35.57 | 2253 | .99 | 1.17|2042* | 24| 136| LI5
COMPP oo T 1528 | 3421 | 2282 | 58
2004 | 516 | 37.40 | 4435 | 1.95| 3.69| 820 00| 814 220
PICTRYP Mo [ 1538 | 2525 | 4027 | 103 |
2004 | 1014 | 46.60 | 2522 | .79 | 2.45 | 4030 01| 227] 92
TOTSCRY = e 3018 | 4435 | 2568 | 46 :

* df for unequal variance t-test.

The "Mean Difference" column in Table (33) shows that all the mean
differences between 2004 and 1998 taken as (2004-1998) are positive
signifying a trend toward improvement in students' performance on
Arabic Language achievement tests. Moreover, on three of the four sub-
competencies the improvement is highly, statistically, significant:
(p<.001) for Grammar, (p<.01) for Writing, and (p<.000) for Dictionary
Use. The gain on the whole test score is also statistically significant at
(p<.01). |

I1.2.42 UNRWA Schools' 4" Graders' Progress in Arabic Language from
1998 to 2004

For the purpose of comparing students' Arabic test scores in 2004 to those
in 1998; independent, unequal sample t-tests were carried out. The

results of the t-test analyses on UNRWA samples are presented in Table
(34).
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Table (34)
Mean, SD, Std. Err. of the Mean, t-Value, df, 2-Tailed Sig, Mean Difference, and Std.
Err. of the Mean Difference Between the 1998 and 2004 Arabic Language Test Scores of
the UNRWA School 4" Grade Students

Std.
Competency | Year | N Mean %’23 Eslxiir t df 2-tSaii%e d Nl/;f;n Fi')l“l;;l‘
Mean 1L
2004 170} 65.53 | 28.78 2.20 -.60 474 S5 -l.64 2.75

CRAMMAR 1998 306 | 67.18 | 28.67 1.63
2004 170 } 48.63 | 36.50 2.80 93 474 35 3.21 3.43

WRITEP 1998 306 | 45.42 | 35.52 2.03
2004 87 | 33.63 | 20.69 221 -67 | 239% S0 -1.89 2.83

COMPP 1998 154 | 35.52 | 21.36 1.72
2004 87 | 36.78 | 42.08 451 134 | 239* .18 7.56 5.66

DICTRYP 1998 154 | 29.22 | 42.28 3.40
2004 170 | 47.41 | 24.29 1.86 -73 474 47 1 -1.70 2.33

TOTSCRP 1998 305 | 49.11 | 24.44 i 1.39°

* df for unequal variance t-test.

In the past, UNRWA school students used to do slightly better than their
MOE cohorts on tests of achievement in schoo! subjects. This time the
situation seems to be reversing. Comparing "Mean Difference” columns
in Tables (33) (MOE) and (34) (UNRWA) we mnotice, where MOE
students registered gains on all the four subtests and the total test score,
the UNRWA students' mean difference scores are negative on three out of
five counts, signaling a declining trend. In general, the size of mean
differences is very small and ncne of them reached anywhere near
statistical significance.

11.2.43  Private School 4™ Graders' Progress in Arabic Language From 1998
to 2004

Bye and large, Private school students have always performed better on
tests of achievement in school subjects than the1r cohorts from other
education authorities in Jordan.

The objective of this exercise is not so much to compare the achievement
of students among different education authorities as to monitor the
progress in learning achievement made by the grade 4 students from 1998
to 2004 in each education authority. It is quite likely that regardless of
the achievement levels of students the degree of improvement may vary
among different education authorities.
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For the purpose of studying changes in students test scores from 1998 to
2004, independent, unequal sample t-tests were performed on Private
schools grade 4 students' Arabic test scores obtained on the same tests in
1998 and 2004. The results of the statistical analyses are displayed in
Table (35).

Table (35)
Mean, SD, Std. Err. of the Mean, t-Value, df, 2-Tailed Sig, Mean Difference, and Std.
Err. of the Mean Dltference Between 1998 and 2004 Arabic Language Test Scores of the
Private Schoo! Grade 4 Students

STd. . Std.
Competency | Year N Mean %’]“:‘3 Error t df 5. Z‘ igle d %f?fn Error
Mean : Diff.
2004 129 | 75.20 | 24.59 2.16 -86 | 191* 39 -2.06 2.41
GRAMMAR 1998 380 | 77.26 | 20.50 1.05
2004 129 | 59.32 | 33.21 292 | -3.49 507 .00 -10.97
WRITEP - oog | 380 | 7029 | 3002 | 14| ‘
.. 2004 64 | 40.97 | 22.41 2.80 | -3.43 | 255* ‘ .O(j -10.49
COMPP 1698 193 | 51.46 | 20.78 1.49
... 2004 64 | 37.50 | 42.72 5.34 -56 | 255* 57 -3.43
DICTRYP" F 1998 193 | 40.93 | 41.87 3.01
2004 129 | 58.41, 22.11 1.94 1 231 507 .00 -5.72
TOTSCRP 1968 380 | 64.14 | 19.23 .98

* df for unequal variance t-test.

Contrary to expectations, the "Mean Difference" column in Table (35)

displays a pattern of decline in stead of increase in students' Arabic test
scores. Invariably, on all the four subtests and the whole test mean
scores have decreased in degrees varying frem 2.1% points, the lowest
on Grammar, through 10.5% points, the highest on Comprehension.
The decrease is statistically significant on Writing, Comprehension and
the Whole Test (p<.001), (p<.001) and (p<.005) respectively.

11.2.44 MOD School Grade 4 Students Progress in Arabic Language From
1998 to 2004

The results of independent, unequal sample t-tests carried out on MOD
students' Arabic test scores gathered in 1998 and 2004 are presented in
Table (36)
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Table (36)
Mean, SD, Std. Err. of the Mean, t-Value, df, 2-Tailed Sig, Mean Difference, and Std.
Err. of the Mean Difference Between the 1998 and 2004 MOD Schools Grade 4 Student

Scores on the Arabic Language Test _
Competency Year N | Mean gﬁg ]Sx"l;'((l)r t df o tsal igle d Igf:.;.n Esrfli;l‘
Mean Diff.
2004 351 71.75 | 24.87 4.20 285 81* .00} 1540 5.41
CRAMMAR 1998 102 | 56.35 | 34.36 3.40 .
2004 35| 46.50 | 37.64 6.26 2.72 48* 00 | 18.93 6.96
WRITEP 1998 102 | 27.57 | 28.43 281 ‘
2004 18 | 42.38 | 20.33 4.79 3.41 68* .00 | 18.95 5.55
COMPP 1998 52| 23.43 | 20.29 2.81
2004 18 | 47.22 | 40.11 9.45 3.38 68* .00 | 30.88 9.14
DICTRYP 1998 52| 16.34 | 30.87 4,28
, 2004 35| 51.60 | 20.77 3.51 3.23 135 .00 | 15.10 4.67
TOT-SC.IEP, 1998 102} 36.50 | 24.77 2.45

* df for urequal variance t-test.

In terms of the magnitude of mean gain scores, MOD students have
recorded the largest positive differences consistently on all the tests
among ail the education authorities.

On all the four subscales as well as on the whole test the mean differences
are invariably positive, ranging from 15.1%, the smallest, on the Total
Test Score through 30.9%, the largest on the Use of Dictionary. What is
more, on all the five measures the progress is statistically significant

(p<.01).

1L.2.5 URBAN and RURAL Area Schools' Grade 4 students' Progress
on Arabic Language Competencies from 1998 to 2004

Due to a variety of influencing factors students' achievement in Urban
and Rural schools often differs. In the following we offer separate

- analyses for Rural and Urban school grade 4 students' performance on the

Arabic Language Test in 1998 and 2004.

I12.5.1 Urban School's Grade 4 Students' Progress in Arabic Language from
1998 to 2004

Independent, unequal sample t-tests were conducted on the 4" grade
students Arabic Language Test scores collected in 1998 and 2004, with

intent to study change in students' test performance during this period of
time. ‘

~

68




The results produced by the t-test analyses are presented in the following
Table (37).

Table (37) '
Mean, SD, Std. Err. of the Mean, t-Value, df, 2-Tailed Sig, Mean Difference, and Std.

- Err. of the Mean Difference Between 1998 and 2004 Arabic Language Test Scores of the -

Grade 4 Students in Urban Schoois

o STq. | STd. Si M Std.
Competency Year N Mean Td. Error t df '2 4% | Exrror
Dev. 2-tailed | Diff. Diff
Mean UL |
2004 916 | 67.63 | 28.83 .95 2.64 | 1806* .00 3.05 1.15
GRAMMAR |—on 2159 | 6459 | 3031 | &3
2004 916 | 48.71 | 34.98 1.15 .43 | 1800* 668 .60 1.40
WRITEP 1998 2159 | 48.11 | 36.66 .78
ZQO4 464 | 3823 | 22.12 1.02 23 | 1556* .82 .28 1.26
COMPP 1998 | 1094 | 37.94 | 2300 | 69
2004 464 | 40.19 | 44.03 - 2.04 3.04 | 1556* .00 7.15 2.35
— ¥ Y
DICTRYP 1998 1094 | 33.04 | 41.67 1.25
T 2004 916 | 50.83 | 24.48 .80 1.52 | 1807* .13 1.49 .98
LTOTSL’RP 1998 | 2159 | 4934 | 25.76 55

* df for unequal variance t-test,

The "Mean . Difference" column of Table (37) shows all round

Improvement in varying degrees across all the five measures of

competencies. .in the Arabic Language which include: Grammar,
Comprehension, Writing, and Use of Dictionary and the aggregated score
on all these four taken as a measure of overall competency in Arabic
Language.

The gain score represented by the Mean Difference ranges from .29%, the
lowest, on comprehension through 7.20%, the highest, on the Use of
Dictionary. The gain is statistically significant, however, only on two of
the four subtests, Grammar (p<.01) and Use of Dictionary (p<.002).

IL2.5.2 Rural Schools' Grade 4 Students' Progress in Arabic Language From
1998 to 2004

Rural School students' test Scores were treated the same way as the Urban
School students' test scores.

R

The results of the indepiendent, unequal sample t-tests are exhibited in .

Table (38).
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Table (38)
Mean, SD, Std. Err. of the Mean, t-Value, df, 2-Tailed Sig, Mean Difference, and Std.
Err. of the Mean Difference Between 1998 and 2004 Arabic Language Test Scores of the
4" Grade Rural School Students

STd. | STd. siw | Mean | St
Competency | Year N | Mean | 514 Error ¢ df '8 e | Error
Dev. 2-tailed | Ditf. Diff
Mean iff.
2004 432 | 59.63 | 31.94 | 1.53 .63 2077 | .53 1.09 1.73
GRAMMAR 1998 1647 | 58.53 1 32.08 | .79
2004 432 | 38.80 | 34.72 | 1.67 1.46 2077 | .14 2.73 1.87
WRITEP 1998 | 1647 | 36.07 | 34.69 | 85
2004 221 31.3 | 21.98 | 1.47 -89 | 1052* | 37 -1.53 1.72
COMPP 1998 833 | 32.87 | 22.94 | .79
2004 221 | 32.12 | 42.74 | 2.87 1.99 { 1052* | .05 5.96 3.00
DICTRYP 1998 833 | 26.17 | 38.75 | 1.34
2004 432 | 41.88 | 24.84 | 1.19 -.62 2077 | .53 -85 1.36
TOT.SCRP 3 1998 |..1647 | 42.73 12521 | .62

* df for unequal variance t-test.

In the "Mean Difference" column of Table (38) we see, three of the five
mean differences are positive signifying improvement and two are
negative signaling depletion. The differences, positive or negative, are all
too small to be statistically significant. Looking at the results on the
whole, one can only conclude that the results show no progress in Rural
schools' 4" grade students' performance on achievement tests of Arabic
Language from 1998 till 2004.

I1.2.6 Male/Female 4™ Graders Progress in Arabic Language From
1998 to 2004 |

The phenomenon of female students outperforming their male cohorts on
tests of achicvement in school subjects is well-recognized by an
increasing body of educational research in Jordan and female students get
higher marks than their male counterparts on language tests nearly all
over the world.

The following pages describe the progress made by male 4" graders and
then by iheir female cohorts on competencies in Arabic Language since
1998 and 2004. |

I1.2.6.1 Male 4™ Graders' Progress in Arabic Language from 1998 to 2004

With the purpose to study change in students' performance on Arabic
Language competencies' test and subtests from 1998 to 2004, the test

70




scores from the two testings were statistically analyzed employing
independent, unequal sample t-test procedures.

The results provided by these analyses are summarized in Table (39).

Mean, SD, Std. Exr. of the Mean, t-Value,
Err. of the Mean Difference Between 19938

- Table (39)

df, 2-Tailed Sig, Mean Difference, and Std.
and 2004 Arabic Language Test Scores of the

4™ Grade Male Students _
Competency | Year [ N | Mean %{3 g;zgr t df Z-tsaiig!e q l\]/;::;n I%%r
€an 111,

-
R s e
e e
o (S Le R S e T

1 ) QA*

T e
2 e -
T e W

* df for unequal variance t-test.

All ihe five mean differences included in the "Mean Difference" column
of Table (39) are positive indicating a betterment trend in male 4%
graders' performance on the Arabic Language achievement test. In
addition, the improvement on two out of four subscales is statistically
significant: (p<.03) on Writing competency and (p<.000) on the
competency in the Use of Dictionary. The mean gain score on the other
two sub-competencies and the total lest score did not attain statistical
significance at the preset (a.<0.05) level. The increase in the Dictionary

Competency mear, nearly 10% poiuts, is substantial and significaat.
IL. 2.6.2 Female 4™ Graders' Progress in Arabic Language from 1998 to 2004
Female grade 4" students' Arabic Language Test scores taken in 1998 and

then again 2004 were subjected to the same statistical analyses as those of
their male cohorts.

A summary of the results produced by independent, unequal sample size
t-test is presented in Table (40).
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Mean, SD, Std. Err. cf the Mean, t-V

Table (40)
alue, df, 2-Tailed Sig, Mean Difference, and Std.

Err. of the Mean Difference Between 1998 and 2004 Arabic Language Test Scores of the
4" Grade Female Students

STd STd. S- IVI Std'
Competency Year N Mean ° | Error t df l.gA ?an Error
Dev. 2-tailed | Diff, Diff
Mean . Hl.
2604 634 | 69.68 | 27.02 1.07 247 | 2492 .01 3.22 1.30
GRAMMA
R 1998 1860 | 66.46 | 28.71 .66
2004 634 | 52.81 | 34.56 1.37 1.50 { 1146* 13 2.41 1.61
WRIT
EP 1998 1860 | 50.40 | 36.40 .84
2004 319 | 39.73 | 21.46 1.20 | -57 | 1262* 57 -.82 1.44
COMPP 1998 945 | 40.54 | 22.48 .73
2004 319 | 42.63 | 45.04 2.52 1.89 | 526% .06 5.44 2.88
DI Y .
CTRYP 1998 945 | 37.19 | 42.99 1.39
2004 634 | 53.42 | 24.01 .95 1.80 § 2492 . 071 ..2.03 1.13
TOTSCRP 1998 1860 | 51.39 | 24.77 57

* df for unequal variance t-test.

Comparing the "Mean" columns of the Tables (39) (males), and (40)
(females) we see thai they uphold the well-established empirical fact that
female students outperform the male students on Language achievement
tests. On the other hand, when we compare the "Mean Difference"
columns of the two tables, we evidence a different phenomenon.

Female 4" graders have four positive and one negative difference. Of the
four positives only one, Dictionary Use, is statistically significant
(p<.011), the rest are diminutive in size and nonsignificant, statistically.

On the whole, regarding female 4" graders' improvement in Arabic
Language test performance, as evidenced by the test results, it seems
rather stagnant. Their male cohorts, in comparison, have registered
somewhat better progress. ‘
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PART.III. GENERAL CONCLUSION

In general, on most tests and subtests in Math and Arabic Language, we
found no ciear-cut, indications of definite improvement in 4" grade
students' test scores from 1998 to 2004. There are, all the same,
encouraging trends of progress marred only by a few instances in specific
subpopulations in some areas of achievement where there are signs of
declining trend. On the whole, however, such decline is not statistically
significant and therefore, statistically speaking we can only conclude that
there is no significant change in those cases. '

There are differences in progress in achievement among various sub-
populations” on different tests and subtests. The causes of such
differences ‘and of the lack of improvement, in general, need to be
investigated- systematically on their own right but such an investigation
falls outside the scope of this report.

Progress at a glance in the three Math Tests and the Arabic Language
Test is presented, respectively in Exhibits 1, 2, 3 and 4. ‘
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PART.IV RECOMMENDATIONS

The causes of lack of progress in Math and Arabic Language at the
Primary level, are diverse and manifold. Even the results could have
been marred by lack of rigor in the study itself. Since there is generally a
tradeoff between cost and quality of research, it is paramount that validity
of results and the conclusions drawn from them should not be
compromised. Based on the cumulative experience of the four studies the

following suggestions are offered for serious consideration by the
concerned authorities.

6.

10.

First and foremost, the authorities should have a firm conviction
about the real importance and need for national studies like
Monitoring and Assessment of Learning Achievement, and the

- objectives of such studies should be crystallized and prioritized in

order to guide the design and allocation of adequate resources.

The choice should be between conducting a rigorous study and
relinquishing it altogether because conducting a sloppy study is a
sheer waste of resources.

If learning achievement is monitored to study the educational
realities on the ground and to measure student achievement for
guiding improvements where they are needed, then the authorities
should openly accept the realities revealed by the valid findings of
the study. Only the sincere realization and acceptance of the
shortfalls can lead to earnest effort for improvement.

The causes of low performance and lack of progress of different
segments of primary cycle populations on different tests and subtestq
should be properly investigated and pin pointed.

Having identified the causes of low performance, appropriate
measures and practicable actions should be proposed to improve the
situation.
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EXHIBIT -1: MATHI1

National Progress on Math Test1 (General Competency in Understanding and
Application of Procedures) in Different Sub-populations of 4™ Grade Students
from 1993 to 2004

Sub-popuiaiions

Competency ~ 00! | 1 iOE | UNRWA | Private | MOD | Urban | Rural | Male | Female
Sample
EXS %k
ToT + + _ + + + B _ +
* *k *
NUMBER i ) ) ) . ) . ) N
ADDITION . ) N N N . ) . .
1 s
SUBTRACTION| N ) ) N . ) . .
S e * % *%
MULTIPLICA- |
TION + + _ + + + _ + +
DIVISION . N ) ) . . ) ) N
FRACTIONS | ) . N N ) ) +
H%k * ok *% £ £33 k%
GEOMETRY +
MEAS. _ _ _ - + _ _ B _
* kR
DECIMALS N . ) . N N i ) N

75

T

1l

I

1l




EXHIBIT -2 : MATH2
National Progress on Math Test2 (General Competency in Mathematical
Thinking and Cemmunication) in Different Subpopulations of G4 Students from
1998 to 2004 -

Sub-populations

Competency SV:::)]E MOE UNRWA l Private | MOD Urban | Rural | Male | Female
l L | *x *
! Thinking + + ) ) + + ) ) N
Thirking + **
Communication + - + + + + - - +
* %k
Communication + + ) ) + + ) ) +
** *
| Number N + i ) + + ) ) +
; * £33 ¥
Fractions + N i i ) + + i ) +
} Geometry + i ok
| Measurement T+ + - V- + + - - +
| Number i *k ok
. Thinking + + + - + + - - +
| Number i o
: Thinking + e - by + + - +
Communication ’
Number *x * % *
Communication + + - - + + + - i - +
Geomeltric : **
Thinking + + : - - + + - . - +
Geomeiric ek : * *
Communication + - i + - + + - - +ﬂ
Fractions i P 1 Py
Thinking + - + - + + - - +
Fractions ; ' o ** i -
Communication + + ; - : - + + - |+ +
: * ok * i
Total Test + | + i i - + |- + i
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EXHIBIT - 3 : MATH3

National Progress on Math Test3 (General Competency in Math Problem

~ Solving) in Different Sub-populations of G4 Students from 1998 to 2004

Sub-populations

Competency SV: ll::lz MOE | UNRWA | Private | MOD Urban | Rural | Male | Female
*
Whole Test + _ + + + + _ 3 +
*®
Number
Problems + _ + _ + + _ _ +
* % *
Geometry o
Problems _ _ + + _ _ _ _ _
- k * %
Geometry N
1 Step _ _ _ _ _ _ _ _ _
* ¥
Geometry
2 Step + _ + + _ + 3 + _
Number
1 Step + + + 3 + + + + +
Number
2Step '_ _ + B + B B _ +
%
Step 1 »
General + _ + _ + 4 _ + +
*
Step 2
General _ _ + + + _ _ _ —
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EXHIBIT -4 : ARABICLAN GUAGE

National Progress on Arabic Language General Competencies In Grammar,
Writing, Comprehension and Dictionary Use in Different Sub-Populations of G4
Students from 1998 to 2004

Sub-populations

Competency S‘Z ::;Jlﬁ MOE UNRWA | Private MOD Urban | Rural | Male | Female
B * %k *ook %k k *
GRAMMAR + + _ _ . + + + +
£ k% * ok E 3 *
WRITING + + + _ + + + + +
* % %k
COMPREHEN-
SION + + _ _ + + _ + _
®k *% * % ®k * *%
DICTIONARY
USE + + + B + |+ + + +
* % * % k%
WHOLE TEST . + + 4 + +
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