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Abstract
TITLE: The Effects of Teaching Middle School Students Math Using the Gifted
Supplementary Curriculum “Mawhiba” on Students’ Academic
Achievement and Attitude Toward Math in Public Schools in Saudi Arabia
AUTHOR: Ahmed Mubarak Alreshidi
MAJOR ADVISOR: Kastro M. Hamed, Ph.D.
The purpose of this study was to investigate whether the use of a supplementary math
curriculum, “Mawhiba,” that was designed for gifted students, would be appropriate
for regular students in a mixed-abilities classroom. The researcher investigated the
effects of implementing the Mawhiba enriched supplementary math curriculum on
students’ achievements in mathematics and on students’ attitudes toward mathematics
in Hail State, Saudi Arabia. The research design was an experimental randomized
subject pretest, post-test, control group design. Two schools were chosen (a female
middle school and a male middle school). The sample consisted of 121 students (60
males and 61 females). The treatment groups received the supplementary math
curriculum “Mawhiba” in addition to the Ministry of Education math curriculum
while the control groups spent equal time on math but only received the math
curriculum provided by the Ministry of Education. Academic achievement was
assessed utilizing pretest & post-test assessments developed and validated for this
project. Attitude toward math was assessed using a translated, validated attitude
toward math (ATM) scale by Aiken, LR. (1979), and translated into Arabic and
iii

provided by Al-Furaihi (2003). The pre-tests further established the equivalency of
the experimental and the control groups in each gender. The male experimental group
scored significantly higher than the male control group on both Academic
Achievement and Attitude toward mathematics. A matched t-test for the male
experimental group also indicated an improvement in the attitude toward mathematics,
but it was not significant. The female experimental group manifested statistically
significant gains in attitude toward mathematics in the post-test compared to the pretest. Also, there was a higher but not significantly higher attitude score for the female
experimental group than for the female students in the control group. Positive
significant correlations between attitude toward mathematics and math academic
achievement were also found in all groups except for the male students in the control
group.

Keywords: mathematics, challenging, Mawhiba, attitude toward math,
achievement, middle school, Gifted, Talented, Curriculum, Gifted students,
Regular students, 7th grade, 8th grade.
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Chapter 1: Introduction and Problem Statement
1.1 Introduction
There is a big debate going back and forth about gifted education (Worrell,
Frank C et al, (2012). Should we create a whole curriculum that is specialized for
gifted students? Should we integrate gifted students with other students or should
we separate them in different classrooms or in different schools? Maybe it is better
if we separate the gifted students in different classrooms so they can have the
opportunity to learn and think critically. However, we want all students to get the
benefits of such activities. Since there are multiple abilities in regular classrooms,
we want to give everyone the opportunity to be gifted. Who knows, maybe there
are gifted students who were not identified as such. The Mawhiba supplementary
math curriculum was designed by experts from several countries, and was reviewed
by a team of Mawhiba experts in Saudi Arabia. There is a belief that we should
share their curriculum with everyone – not only Mawhiba “gifted students” –so all
students would benefit from it. Why do we not give other students the same
opportunities that Mawhiba students get? Mawhiba students now are doing a great
job on standardized tests, as well as in the Olympiad of Mathematics because the
Mawhiba Institute has designed a great supplementary curriculum that helps
Mawhiba students to develop their mathematical skills (Batterjee, 2013). The
purpose of this dissertation was to investigate the use of the Mawhiba
supplementary math curriculum for regular students in regular schools. There are
some indicators that show that the Mawhiba curriculum works for gifted students
1

(Batterjee, 2013). We want to know if the Mawhiba curriculum also works for
regular students.
1.2 Background
The King Abdul-Aziz and His Companions Foundation for Giftedness and
Creativity, “Mawhiba,” is an educational institute that was built in Saudi Arabia
especially for gifted students. It is also called “Mawhiba,” which means “gifted” in
the Arabic language. Mawhiba’s goal is to find these gifted students from regular
schools and put them in schools that have the best educational environment and
teachers. The first step is student selection, which requires students to take special
tests that are designed for gifted students. After Mawhiba identifies these students,
they place them in special schools that are under the Mawhiba vision and provide
these schools with supplementary curricula that are designed for gifted students.
The Mawhiba supplementary curriculum was designed by experts in gifted
education to challenge students through the curriculum and help them to think
critically.
Some Mawhiba schools separate these gifted students into different
classrooms, and some of them integrate these students with regular students in
mixed classrooms, so other students can benefit from the Mawhiba curriculum.
However, in the second case, teachers always complain about the difficulties of
teaching gifted students when they are mixed with other students. That is because
they believe regular students will slow the progress of teaching the Mawhiba
curriculum to gifted students. However, there are some strategies that Mawhiba
2

provides to teachers to teach regular students and gifted students at the same time.
For example, one of the strategies is to divide the classroom into groups and
provide gifted students with problem-solving activities from the Mawhiba
curriculum plus the Ministry of Education curriculum. A second strategy is to give
Mawhiba students homework from the Mawhiba math curriculum. Students take
these assignments, do them at home, and then return them to the teacher for
feedback. The good news is that the Mawhiba curriculum is a supplementary
curriculum that is aligned with the Ministry of Education curriculum.
1.3 History of Education and Gifted Education in Saudi Arabia
The educational system in Saudi Arabia is a young system compared with
educational systems in the developed countries. In the 1920s, education started
with basic subjects, such as reading, writing, and non-religious subjects, such as
simple math and science. In 1954, the Ministry of Education was established,
which focused on increasing student numbers in schools and trying to establish
schools in most of the cities. Between the 1970s and the early 1980s, the
educational system developed and improved. Since then, the Ministry of Education
has improved a lot compared with its performance in the past (Al-Abulkareem,
n.d.; Batterjee, 2011;).
According to the Ministry of Education (1988) there was a noticeable
growth of the education system in the Saudi Arabia. There were only 65 schools in
the late 1940s. The numbers of schools had increased to 8,172 schools in 1988;
some of these schools were for general education and seven were universities. In
3

1992, the number of schools jumped to 19,800 educational institutions in Saudi
Arabia, which were composed of 3,500,000 students and 250,000 teachers
(Ministry of Education, 1994). The educational system in Saudi Arabia has three
levels in general education. The first six school years are in elementary school.
The second level is the middle stage, which consists of three years, and the last
three years are the high school stage. In 1980, the number of students who enrolled
in elementary schools was 517,069 in 3,638 elementary schools. The number of
students continued to jump to 919,949 students in 4,806 schools in 1990. In 1970,
Saudi Arabia included the educational system in its five-year plans. One of these
plans is the Eighth Development Plan (2004-2008), which concentrated on the
foundational knowledge that included basic science and technology. Also, it
fostered giftedness, creativity, and innovation and integrated that into the
educational system. The plan had two targets that involved gifted education. The
first goal was to increase the number of gifted students (both male and female) to
14,000 students every year. The second goal was to create units and a curriculum
that meet gifted students needs (MEP, 2012).
A national study in Saudi Arabia emphasized the importance of analyzing
and adopting the cognitive challenges in the general educational system in Saudi
Arabia. In a study conducted using standard progressive matrices (SPM), which
had a sample of 3209 participants from the Saudi general schools, Batterjee (2011)
calculated the average of the IQ for Saudi Arabia to be equal to 80.6 +_ 11.1. He
then compared the result with an earlier study by Abu Hatab et al. (1977).
4

According to Batterjee’s comparison, the most gain in IQ was among the younger
groups. On the other hand, there was no gain among the oldest age participants.
Another analysis of IQ between public and private schools indicated that students
in public schools in Saudi Arabia showed an age-related IQ decrease compared to
students in the UK and the USA (Batterjee, 2011).
According to Batterjee (2013), in the early twenty-first century, Saudi
Arabia started to pay more attention to gifted education in the country. He
emphasized the importance of involving the cognitive skills for both gifted and
regular students. He also emphasized the importance of knowing the cognitive
abilities of the students to make sure that every student had the opportunity to be
involved in such programs. The goal of Batterjee’s study was to see if there were
any differences in IQ scores among Mawhiba students and to compare them with
average students from Arabic and other Western countries. Batterjee (2013) drew
a sample of 120 male students from three school years: 2009, 2010 and 2011. They
were chosen from Mawhiba students aged 9 to 18 and were compared with a
sample of 1608 average male students aged between 7 and 18 from the general
population in 2010, which was taken from Batterjee’s earlier report (2011) Then he
used a Standard Progressive Matrices (SPM) test, which measured intelligence
among students. His study showed that the second group (the general population
group) had a mean IQ equal to 81+- 10, whereas the Mawhiba students had a mean
IQ equal to 105.44 +_ 19. The mean of the SPM test for the second group was
30.66 +_10.63 compared to Mawhiba students’ SPM test, which had a mean of
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43.76 +_ 8.14. The study showed significant differences between the groups.
Mawhiba students had significantly higher IQ and SPM scores. Batterjee (2013)
has compared Saudi gifted students with average or above average students from
western countries, and found that Saudi gifted students achieved higher scores in
academic performance than students from other countries.
1.4 Ministry of Education Math Curriculum
The math curriculum is considered as the most important subject in Saudi
Arabia because it helps students to better understand the factual and basic
knowledge in mathematics. The math curriculum was designed in a modern style
to give students a better understanding of mathematics and was designed to attract
students’ attention and motivation, which would make it easier for students to study
mathematics as a fun subject. According to (Hassanen & Alshehri, 2013) the
Ministry of Education Math Curriculum (2013) in Saudi Arabia was updated a few
years ago. The revised curriculum was based on a McGraw-Hill series that was
based on the (NCTM, 2000) mathematics standards, which involved the following
characteristics:
-

The math curriculum in Saudi Arabia connects the content of mathematics
with students’ attitudes and real life situations.

-

The math curriculum in Saudi Arabia has a diversity of contents.

-

It involves learners’ choice in the learning processes.

-

It involves modern teaching strategies in the learning strategies.

-

It gives more attention to the mathematical tasks and problem solving.
6

-

It involves student assessment in the learning process.

1.5 Mawhiba Curriculum
In 1999, Saudi Arabia released a non-profit institute called “King AbdulAziz and His Companions Foundation for Giftedness and Creativity,” which is also
called “Mawhiba” and focuses on gifted education. Mawhiba’s long-term goal is to
enhance gifted students’ knowledge and education through an advanced curriculum
and a good educational environment. Mawhiba has five initiatives that were
designed solely to develop gifted education. One of these initiatives is Mawhiba
schools’ partnership initiative (MSPI), which focuses on the curriculum, school
selection, student selection, and teaching. Every school year, MSPI invites all
third-, sixth-, and ninth-grade students in all schools in Saudi Arabia to apply for
Mawhiba by taking a series of quizzes that are designed to measure some of their
cognitive and creative skills. Over 40,000 students participated in these quizzes in
2011, and only 860 students were selected and enrolled in MSPI and sent to schools
that are participants in MSPI. These students must remain in good academic
standing to continue with Mawhiba (2011). The Mawhiba curriculum is a
supplementary curriculum that is aligned with the Ministry of Education
curriculum, which makes it easier for teachers to implement. Experts from the field
of gifted education designed this curriculum, and then experts from Mawhiba
reviewed the curriculum. The Mawhiba curriculum is full of tasks and challenging
mathematical problems that require students to think deeply and critically. Schools
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that participate in Mawhiba partnerships apply the Mawhiba curriculum to their
students.
The Mawhiba curriculum was designed to meet the following criteria:
-

It must meet the gifted education field and achieve its goals.

-

It must meet the Saudi society’s needs and aiming to achieving its goals
and objectives.

-

It must be connected and related to the Ministry of Education
curriculum.

-

It should be wide enough to cover all necessary content and deep enough
to enhance students’ thinking in the subjects.

-

It should provide challenges and enrichment to the students.

-

Mawhiba curriculum should be flexible enough to be changed during the
time to be developed to meet the educational system standards.

-

An evaluation for each curriculum should be provided with each
curriculum.

-

It should fit students’ ages and characteristics.

-

It should be upgradable and include new information.

-

It should provide high thinking skills to challenge students.

-

It should encourage students to think critically through challenging
tasks.
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The following is an example from Mawhiba eighth-grade math curriculum:
Figure 1. Mawhiba Math Problem Example

Students in this example have to think in higher-level thinking skills to solve the
problem.
1.6 Significance of the Study
Students face difficulties in understanding math in Saudi Arabia. That’s
why we need to find a way that makes students love math and enjoy it. Literature
studies have mentioned that curricula designed for gifted students create challenges
for students, which improves students’ attitudes toward math and increases their
interest in learning math (Del Siegle & McCoach, 2005). The Mawhiba
supplementary curriculum was designed to challenge students, which could
increase students’ interests and understanding in math. The aim of the study was to
apply the Mawhiba supplementary math curriculum “that was designed for gifted
students” in regular classrooms in middle schools in Hail State, Saudi Arabia, and
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to investigate the effects of implementing this supplementary curriculum on
students’ math achievement scores and attitude toward math in both male and
female schools.
1.7 Rationale
Based on the literature, challenging curricula designed especially for gifted
students did benefit students in their motivation, attitude toward math, and
academic achievement Batterjee, (2013). Regular students can also be gifted when
they have the chance and the right environment, Clarke (1997) cited by Sheffield
(1999). Implementing the Mawhiba math curriculum requires qualified teachers
who know how to deal with multi-ability classrooms. It also requires teachers to
understand differentiated instruction and the best strategies to teach this kind of
curriculum. The Mawhiba curriculum is a supplementary curriculum aligned with
the Ministry of Education curriculum, which makes it easier for teachers to
implement it.
1.8 Limitations and Delimitations
Limitations.
1- Lack of studies that describe the population characteristics of Saudi Arabia.
2- Lack of valid and reliable standardized math tests in Saudi Arabia.
3- Since teachers do not use pre-tests in Saudi Arabia, students have not
experienced any pre-tests.
4- I was not be able to personally perform treatment verification in the
females’ school due to cultural restrictions.
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5- Small sample size in each class (maximum 30 students in each class) set by
the Ministry of Education. I was not able to increase to more than 30
students in each class.
Delimitation.
1- Dependent variables. I was only interested in investigating the effect of
implementing the Mawhiba math curriculum on students’ academic
achievement and attitudes toward math.
2- Grade. The study investigated the impact of using Mawhiba supplementary
curriculum only on one middle grade level “8th grade”.
3- Semester and location. The study investigated the impact of using Mawhiba
supplementary curriculum for one semester (Fall 2016) in one location.
4- Students’ attitudes toward mathematics measurement. The current study
used Aiken, L. R. (1979) using the 5 Likert scale to measure the attitude
toward mathematics variable. Other studies using different scales might get
different results.
5- Students’ achievement measurement. The measurements used to measure
the mathematics achievement was developed, piloted, and tested for
reliability and validity during the semester. Other studies using different
scales might get different results.
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1.9 Research questions
Research question 1: What is the effect of teaching math through the Mawhiba
supplementary math gifted curriculum on students’ attitude toward math in
female Public middle schools in Hail State, Saudi Arabia?
Research question 2: What is the effect of teaching math through the Mawhiba
supplementary math gifted curriculum on students’ attitude toward math in
male Public middle schools in Hail State, Saudi Arabia?
Research question 3: What is the effect of teaching math through the Mawhiba
supplementary math gifted curriculum on students’ academic achievement in
female Public middle schools in Hail State, Saudi Arabia?
Research question 4: What is the effect of teaching math through the Mawhiba
supplementary math gifted curriculum on students’ academic achievement in
male pubic middle schools in Hail State, Saudi Arabia?
Research question 5: What’s the correlation between the attitude toward math
scores and the math achievement scores in all schools?
The independent variable is “the Mawhiba math curriculum.” The
dependent variables are “math final scores at the end of the semester” and “attitude
toward math standardized test.”
1.10 Hypotheses
H1: A: Female students who are taught through the Mawhiba math curriculum
will perform higher scores on the ATM post-test than female students who are
taught by only the Ministry of Education math curriculum.
H1: B: Female students who are taught through the Mawhiba math
supplementary curriculum will gain higher scores on the ATM on the post-test
than the pretest, while there will be no difference between the post and pretest
for the control group.
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H2: A: Male students who are taught through the Mawhiba math curriculum
will perform higher scores on the ATM post-test than male students who are
taught by only the Ministry of Education math curriculum.
H2: B: Male students who are taught through the Mawhiba math
supplementary curriculum will gain higher scores on the ATM on the post-test
than the pretest, while there will be no difference between the post and pretest
for the control group.
H3: Female students who are taught through the Mawhiba math curriculum
will perform higher in academic achievement on the mathematics final test
than female students who are taught by only the Ministry of Education math
curriculum.
H4: Male students who are taught through the Mawhiba math curriculum will
perform higher in academic achievement on the mathematics final test than
male students who are taught by only the Ministry of Education math
curriculum.
H5: A: There will be a positive correlation between the math achievement test
and the attitude toward math test in the experimental group for female
students.
H5: B: There will be a positive correlation between the math achievement test
and the attitude toward math test in the control group for female students.
H5: C: There will be a positive correlation between the math achievement test
and the attitude toward math test in the experimental group for male students.
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H5: D: There will be a positive correlation between the math achievement test
and the attitude toward math test in the control group for male students.
1.11 Operational Definitions
Mawhiba math curriculum
A supplementary math curriculum that was designed by the Mawhiba
Institute for Talented and Gifted Students to enhance gifted students “Mawhiba
students” knowledge in mathematics by challenging them through the curriculum,
which also aligned with the Ministry of Education curriculum.
Attitudes toward math (ATM)
“General emotional nature toward the school subject of mathematics. This
definition can be applied to attitude toward the field of mathematics, attitude
toward one’s ability to achieve in the field of mathematics, or attitude toward some
particular area in mathematics” (Al-Furaihi, 2003, p.14).
Mathematics Academic Achievement exams (MACD)
1- Students’ scores in math on a pre-test “based on the 7th grade ministry
of education math curriculum-2nd semester”, out of 100 points, at the
beginning of the Fall 2016 semester.
2- Students’ scores in math on a post-test “based on the 8th grade ministry
of education math curriculum-1st semester”, out of 100 points, at the
end of the Fall 2016 semester.
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Survey about Attitude toward math
Aiken’ Attitudes toward Mathematics (ATM) scale, which consists of 24
items in a five-point Likert scale. The answers range from strongly disagrees to
strongly agree (1-5). The instrument was used by other researchers after it was
translated it into the Arabic language and applied their study in Arabic countries.
Al-Furaihi (2003) used this instrument in Saudi Arabia to measure students’
attitudes toward math. Since the population that he used was in Saudi Arabia, the
instrument was translated to Arabic language and then was piloted and checked the
validity and reliability (Al-Furaihi, 2003). The test was validated and had a high
consistency of reliability. The Cronbach’s alpha for this measurement was equal to
0.93.
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Chapter 2: Literature review
2.1 Introduction
Both Piaget (1952) and Vygotsky (1978) emphasized the importance of
providing students with challenges. These challenges could be through the
curriculum or through the methods of teaching. Piaget and Vygotsky mentioned
that challenging students of all abilities could enhance students’ motivation to think
at a higher level. Bloom’s Taxonomy has six levels of learning. Educators aim to
design a curriculum to meet the higher levels of Bloom’s Taxonomy. However,
researchers have argued that the math curriculum in the US is a “mile wild and an
inch in depth,” Schmidt et al. (1996): so, a math curriculum needs to be more than
an inch deep. That means the math curriculum in the US is basic and does not aim
for the higher levels of Bloom’s Taxonomy. If we want to lead students to think
critically at a higher level of thinking based on Bloom’s Taxonomy, we should
present challenges to students through the curriculum.
The Mawhiba math curriculum was designed to present challenges for the
students. Tasks and problems in the Mawhiba math curriculum require students to
think critically at a higher level on Bloom’s Taxonomy. However, students will not
be able to think critically if they do not have the factual knowledge and the basic
knowledge in Bloom’s Taxonomy, Willingham (2008). The good news is that the
Mawhiba math curriculum is a supplementary curriculum that goes along with the
Ministry of Education curriculum. The Ministry of Education math curriculum
provides students with various levels of thinking but focuses on the factual
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knowledge, so students will have mostly basic knowledge of math through the
Ministry of Education curriculum. The Mawhiba math curriculum was designed
based on the Ministry of Education curriculum, but it goes deeper in math and
meets the higher levels of knowledge in Bloom’s Taxonomy.
2.2 Theoretical Framework
2.2.1 Cognitive Constructivism (Challenges in Piaget’s Theory).
Piaget (1952) emphasized the importance of challenging students in
classrooms. Piaget’s ideas support the notion of cognitive development in the
Cognitive Constructivism theory, which indicates that people can construct and
build their own knowledge. Piaget used the term “accommodation,” which means
when a student receives new knowledge and he or she cannot add it to his/her
schema, he or she seeks new information to make sense of it; he or she can
reorganize the schema and fit the new information into it. Piaget emphasized the
importance of “accommodation” in the classroom setting. He believes we should
give students some problems that lead them to accommodation, which is
challenging for them. Students then will seek information or new ideas to fit that
new information into their schema. Piaget has specified four stages of cognitive
development (Sensorimotor stage, ages 0-2, Pre-operational stage, ages 2-7,
Concrete operational stage, ages 7-12, and Formal operational stage, age 12+)
(Ormrod, 2012). He mentioned that a challenge is when we give a student a
higher-level thinking task than his/her stage. Based on Piaget’s idea, challenging
curricula can also benefit students in regular classrooms.
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2.2.2 Social Constructivism (Vygotsky’s Theory).
The idea of social-cultural theory is that students can learn by interacting
with others through community and culture (Ormrod, 2012). Vygotsky (1978)
believed that when students work with others, learning can occur more effectively
than when they work by themselves. He also emphasized the importance of
challenging students, believing that challenging problems fall in his “Zone of
Proximal Development” (ZPD). These problems are those that students cannot
solve on their own, which make them a challenging task. That leads students to
seek information and learn new ways to find a solution for the given problem but
with the help of others. In gifted education, it is acceptable for teachers to give
hints to the students, but they should not give them the answers directly. It is better
that teachers show students the way or give them hints to understand the problem
so the students can use these hints to search and find the solution on their own.
Koshy, Ernest, & Casey (2009) mentioned that the Vygotskian framework
suggested that gifted education in math needed some cognitive challenges as well
as the attitudinal and motivational variables that enhance experiences. They also
mentioned that in the UK, the Warnock Report (1978) stated that, at any time, there
was a chance that about one child out of six needed some attention or special
educational needs; that meant we could not discover all gifted students. There was
a big chance to find at least a gifted student in each class.
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2.2.3 Bloom’s Taxonomy.
Researchers and curriculum developers should take Bloom’s Taxonomy of
Education and knowledge dimensions into consideration. It helps curriculum
developers when designing a curriculum for gifted students. Bloom’s Taxonomy
has six levels of learning, which are knowledge, comprehension, application,
analysis, synthesis, and evaluation (Bloom, 1956). Bloom’s Taxonomy has been
revised by (Krathwohl, 2002). At the first level is the remember level –
“Retrieving relevant knowledge from long-term memory” – where students can
reorganize and recall existing information. The second level is the understanding
level – “Determining the meaning of instructional messages, including oral,
written, and graphic communication” – where students can make sense of existing
information. Students can interpret “changing from one form to another,”
exemplifying “finding examples of a concept or principle,” classifying,
summarizing, inferring, comparing and exampling. The third level is apply –
“Carrying out or using a procedure in a given situation” – where students can
execute applying a procedure to a familiar task “and implementing” applying a
procedure to an unfamiliar task. The next level is analyze – “Breaking material
into its constituent parts and detecting how the parts relate to one another and to an
overall structure or purpose” – where students differentiate, organize and attribute
information. The next level is evaluate – “Making judgments based on criteria and
standards” – where students check and judge for given information. The final level
is the create level – “Putting elements together to form a novel, coherent whole or
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making an original product” – where students generalize, plan, and produce
information (Krathwohl, 2002).
Curriculum developers should provide some problem-solving activities that
challenge students in the upper three levels of Bloom’s Taxonomy. The analysis
level helps students by using the content to compare, contrast, investigate, and seek
information. The evaluation level helps students to judge their work and other
students’ work. The final level is creating, which helps students to abstract
information to build new work and plan toward achieving goals (Bloom, 1956). An
advanced or challenging curriculum that is designed for gifted students targets the
top three levels of the Bloom’s Taxonomy (Stepanek, 1999). Alrwais and Saeed
(2012) evaluated the 8th grade math curriculum in Saudi Arabia and concluded that,
“The results of the textbook evaluation, with respect to its adherence to the process
standards, indicated that the textbook provided good opportunities for students to
build mathematical knowledge through problem solving, satisfied opportunities to
communicate, connect, and represent, but provided few opportunities to reason
within textbook lessons”. The Ministry of Education curriculum in Saudi Arabia
was designed based on these levels of thinking, but it may not focus sufficiently on
the upper levels of thinking as is the Mawhiba math supplementary curriculum
which guides students to think at the upper levels of Bloom’s Taxonomy. Table
2.1 shows a summary of these levels.
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As illustrated in figure 2.1, The main idea of this study was to provide
students with the basic, factual and procedure knowledge through the ministry of
education curriculum and provide them with tasks that enhance students’
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knowledge, thinking and challenge them through the Mawhiba supplementary
curriculum.
Figure 2.1. A comparison of the Ministry of Education curriculum and the Mawhiba
curriculum using Bloom’s Taxonomy.

2.2.4 Critical Thinking and Meaningful Learning.
Willingham (2008) stated that the ability to think critically is one of the
main aims of education, pointing out that critical thinking is not a skill to teach. He
mentioned that students will not think critically if they do not have the basic
knowledge. Thus, it is very important to go deeper in the curriculum and provide
students with examples, so they can understand the factual knowledge and think
critically about the problem. No one can think critically if he or she knows nothing
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about the given topic. He also mentioned the importance of challenges for students
by giving them more examples and teaching them in depth, which will help
students to think critically and move from the inflexible to the flexible knowledge,
which is meaningful learning. He suggested that a curriculum should provide
students with challenging tasks and problem solving activities.
Krutetskii (1976) mentioned some of the mathematically gifted
characteristics in school children in Soviet Russia. Here were some of
characteristics of the mathematically gifted mentioned in the study: “an ability to
formalize mathematical material, an ability to generalize mathematical material, an
ability to operate with numerals and other symbols, an ability for ‘sequential,
properly segmented logical reasoning, an ability to shorten the reasoning process,
to think in curtailed structures, an ability to reverse a mental process, flexibility of
thought – an ability to switch from one mental operation to another, a mathematical
memory and an ability for spatial concepts.” Willingham (2008) mentioned the
importance of flexibility in mathematics tasks. Flexibility in math requires deep
thinking in math. As Krutetskii (1976) mentioned, flexibility is the ability to
transfer from one operational mental process to another mental process. Students
with flexible thinking are able to connect one mathematical idea to another.
Willingham (2008) mentioned that it is important that students should move from
inflexible thinking to flexible thinking, so they can switch and relate one math idea
from one situation to another situation. By providing students with an advanced
curriculum and many tasks and problem solving opportunities, students move from
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inflexibility to flexibility, and from surface instruction to the deep instruction.
The right teaching and challenging tasks should take place in schools, at
home, and if possible, through educational activities and organizations, such as
advanced and enrichment activities (Koshy, Ernest, & Casey, 2009). The authors
also mentioned that according to the constructivist theory of learning, students
construct their own knowledge and understanding in the way they understand it.
2.2.5 Knowledge Dimensions.
Based on cognitive science research on learning development, learning has
several dimensions. Our understanding of knowledge can be reflected and
categorized by these dimensions. It is like Bloom’s Taxonomy’s levels of
knowledge but in a different setting (Krathwohl, 2002). The first category of the
knowledge dimension is Factual Knowledge where students have a small amount
of information about something. Factual knowledge has been defined as “The
basic elements that students must know to be acquainted with a discipline or solve
problems in it.” (Krathwohl, 2002). The next level of these dimensions is
Conceptual Knowledge, which is defined as “The interrelationships among the
basic elements within a larger structure that enable them to function together.”
(Krathwohl, 2002). In mathematics, a student cannot reach this level unless he or
she has Factual Knowledge. A higher level than Conceptual Knowledge is
Procedural Knowledge, where students know “how to do something, methods of
inquiry, and criteria for using skills, algorithms, techniques, and methods.”
(Krathwohl, 2002). Students in this dimension can or have the skills to do
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algorithms and methods. The final stage of these dimensions is Metacognitive
Knowledge, where students have the “Knowledge of cognition in general as well as
awareness and knowledge of one’s own cognition.” Students at this higher level
may know what is behind the strategy of an algorithm (Krathwohl, 2002).
My point is that we want students to reach the final dimension of knowledge, where
students can understand a task and solve it knowing what is behind that knowledge.
Students will be able to connect the facts and related subjects and seek new
information to solve a problem. Students will not reach the Metacognitive
Knowledge dimension unless they have Factual Knowledge and proceed to
Conceptual Knowledge, and go through Procedural Knowledge to reach the
Metacognitive Knowledge level. If we do not have the right curriculum, we will
not reach the upper levels of the knowledge dimension. The Ministry of Education
math curriculum provides students with the first two levels, but not the higher
levels. To reach these upper levels, students should be provided with challenging
tasks plus a challenging curriculum that provides them with factual knowledge.
Therefore, the Ministry of Education math curriculum provides students with the
factual knowledge and Mawhiba provides them with the challenging math
curriculum that will help students reach the upper levels of the knowledge
dimension. Table 2.2, from Krathwolh (2002), illustrates the knowledge
dimension.
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Table 2.2. The Knowledge Dimension
o

Factual - The basic elements students must know to be acquainted with a
discipline or solve problems.
A- Knowledge of Terminology
B- Knowledge of specific details and elements

o

Conceptual – The interrelationships among the basic elements within a
larger structure that enable them to function together.
A- Knowledge of classifications and categories
B- Knowledge of principles and generalizations
C- Knowledge of theories, methods and structures

o

Procedural - How to do something, methods of inquiry, and criteria for
using skills, algorithms, techniques, and methods.
A- Knowledge of subject-specific skills and algorithms
B- Knowledge of subject-specific techniques and methods
C- Knowledge of criteria for determining when to use

o

Metacognitive – Knowledge of cognition in general, as well as awareness
and knowledge of one’s own cognition.
A- Strategic knowledge
B- Knowledge about cognitive tasks
C- Self-knowledge

2.2.6 Attitude.
According to Al-Furaihi (2003), attitude has a strong direct impact on
academic achievement and an indirect impact through motivation and the home
environment. Al-Furaihi cited Suydam & Weaver (1975) in the review of affective
factors of mathematics learning:
Teachers and other mathematics educators generally believe that children
learn more effectively when they are interested in what they learn and that
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they will achieve better in mathematics if they like mathematics. Therefore,
continual attention should be directed towards creating, developing,
maintaining and reinforcing positive attitude (p. 45).
The relationship between attitude and math has been known and understood
to exist: the more positive attitude toward math, the most chance of getting
achievement in math (Suydam & Weaver, 1975).
Attitude toward mathematics has been defined as a “general emotional
nature toward the school subject of mathematics. This definition can be applied to
attitude toward the field of mathematics, attitude toward one’s ability to achieve in
the field of mathematics, or attitude toward some particular area in mathematics”
(Al-Furaihi, 2003, p14). Social psychologists have defined attitude as a “stable
tendency to think, feel, and behave favorably or unfavorably toward a specific
object, event or idea” (Hart, 1989 cited by Al-Furaihi 2003).
Randhawa, Beamer, and Lundberg (1993) found that self-efficacy acts as a
mediator between attitude toward math and mathematics achievement. The authors
surveyed a sample of 225 students (117 males and 108 females) in high school.
The result indicated that math self-efficacy was a mediator that relies upon
mathematics achievement and attitude.
Schofield (1982) also studied the impact of attitude toward math and math
achievement considering the sex of students, grade, achievement and time during
the school year. Schofield sampled 1896 students (970 males and 926 females) in
an elementary school in April 1977 and then sampled 1,586 students (805 male and
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781 female) in October it the same year. By comparing the two samples in the
early and the late year, Schofield found that the relationship between attitude and
math achievement in males was higher than in females.
Al-Furaihi (2003) studied the relationship between attitude toward math and
mathematics achievement with respect to gender in the tenth grade in Riyadh,
Saudi Arabia. A random sampling was used in his study. The sample size of the
study was 340 students (170 male and 170 female) in ten schools (five male
schools and five female schools). The instrument that the researcher used to
measure attitude toward math was Aiken’s Attitudes toward Mathematics (ATM)
scale, which consists of 24 items using a five-point Likert scale. The answers
range from strongly disagrees to strongly agree (1-5). The highest value in this
measure is 120 points, where the lowest is 24 points. Taylor (1997) stated that this
measurement was used to sample 430 students enrolled in a tertiary preparation
program. Two features were employed in the test (enjoyment and value) that were
extracted with high reliability. “The validity of the instrument of the test was tested
by grouping factor analysis using principal axis technique with contrast max
rotation” (Al-Furaihi, 2003 P.43). These tests were administered in English. The
population that (Al-Furaihi, 2003) used was in Saudi Arabia, so the researcher had
to translate the instrument to the Arabic language; then, he piloted it to check the
validity and reliability of this test. The researcher translated the instrument and
gave it to two Arabic graduate students majoring in linguistics at Ohio University
to make needed corrections. The researcher then distributed the test to six math
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teachers (three male and three female) who had experience in teaching
mathematics. After the pilot study was administered, the study showed that the
time needed for students to complete the attitude toward math test ranged from 15
to 20 minutes. The validity of the study was developed by sending the test to
experts who spoke English and Arabic. The experts were two Arabic doctoral
students whose major was math and who had taught for several years in Saudi
Arabia plus the six math teachers mentioned above to make sure the test had a high
content validity. The coefficient alpha (Cronbach’s Alpha) of internal consistency
was used to check for reliability. Al-Furaihi, (2003) submitted the test to 20 male
students and 20 female students from the target population. The reliability of the
test was measured by coefficient alpha equal to 0.93.
2.3 Moderating Variables
2.3.1 Motivation.
Del Siegle & McCoach (2005) mentioned that a challenging curriculum that
was designed for gifted students would develop those students’ self-management
skills, which is an indicator of students’ motivation. In the same article, the authors
mentioned that differentiated instruction might increase students’ motivation and
students’ interest toward math. They mentioned that motivation was a moderating
variable between achievement and attitudes.
2.3.2 Self-efficacy.
A model called the “success cycle” by Koshy et al. (2009) studied the
relationship between positive impact such as motivation toward math, effort,
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achievement, and success at math tasks. He stated that students with positive
attitudes about math have a high math self-confidence and self-efficacy. They love
doing math and find challenging tasks to be enjoyable. This positive motivation
leads to increased student effort and the willingness to complete math tasks, which
impact math achievement positively.
Figure 2.2. Motivation’s Impact on Academic Achievement (Koshy et al. 2009)

Mathematics self-confidence, sense of
mathematical self-efficacy, positive
attitude and motivation toward math

Effort, persistence,
choice of more
demanding tasks

Achievement,
success at
mathematical tasks

Koshy et al. (2009) mentioned that when an enrichment math curriculum is
offered for motivated students, it would encourage students to investigate the given
tasks in depth and take them seriously. This means motivation plays an important
role in gifted education, and as Figure 2.2 shows, motivation is one of the factors
that lead to academic achievement.
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2.4 Differentiation and Challenges
In the UK, the government pays attention to gifted education. They expect
gifted students to be found anywhere in any classroom in the UK. Gifted education
for math was slow in the UK until the beginning of the “gifted and talented”
initiative by the UK government. The government sent a strong message that all
schools – not just those for gifted students – must look forward and create an
atmosphere that fosters giftedness (Koshy et al. 2009). As Warnock (1978)
reported about UK schools, there is a chance about one out of six students’ needs
special attention. I have no estimation of the ratio of gifted students in Saudi
Arabia, but I believe there are some gifted but not identified students in Saudi
Arabia.
According to Koshy et al. (2009), a pilot study was developed to implement
math giftedness in schools in the UK. The study was planned for two years and
was carried out by a research team from Brunel University. This study highlighted
some of the issues that teachers, mathematically gifted students, and schools face
when implementing such a curriculum. The study was designed for students aged
10 to 11 in city schools. The program was called the Mathematics Enrichment
Project (MEP). The goal of the MEP was to define some of the possible factors
that were related to such an enrichment program. Eleven of the twelve local
education authorities (LEA) participated in the study. Each of these LEAs were
asked to set up a math enrichment group of 25 to 30 math-gifted students taught by
their teachers. They ended up with 330 students of school year five, aged 9 to 10
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years old. The enrichment project was scheduled on Saturday for two-hour
sessions; all told, there were 20 sessions over two years. The enrichment program
includes an enrichment math curriculum and teaching strategies that were provided
to the teachers. The level of the challenges in this project was based on Vygotsky’s
Zone of Proximal Development (ZPD), which indicates that challenging tasks take
place within Vygotsky’s ZPD. These highly challenging tasks were guided by the
higher levels of thinking of Bloom’s Taxonomy: analysis, synthesis, and
evaluation. Resnick (1987) pointed out that higher level tasks that required higher
thinking provided students with opportunities to think freely and gave them the
chance to explore their thinking and try to find new solutions on their own. Some
students who took the math curriculum that was designed for gifted students,
“MEP,” described it as “very enjoyable but very hard.” They enjoyed doing high
level math problems, which motivated them to do these tasks. According to the
“Success Cycle” Koshy et al. (2009), motivation is a variable that leads students to
do more math and attain higher achievement. They love doing the math and find
challenging tasks to be enjoyable. Positive motivation leads to increased student
effort and the willingness to complete math tasks, which impact math achievement
positively.
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2.4.1 Differentiated Curriculum.
2.4.1.1 Differentiated Curriculum for gifted Students.
Koshy et al. (2009, p.215) defined ability as “the quality of being able to do
something; a natural or acquired skill or talent. Thus, mathematical ability is the
quality of being able to do mathematics; that is, being able to perform mathematical
tasks and to utilize mathematical knowledge.” It appears that math ability is related
to the accomplishment of tasks in the math curriculum. Likewise, Guilford (1967)
found a correlation equal to 50 to 80% between ability and math achievement.
According to Koshy et al. (2009) an advanced curriculum that was designed for
gifted education would lead students to have high abilities , which is positively
correlated with the math achievement (Guilford, 1967).
In the MEP, the teams found that there were some significant issues related
to math gifted education, which included identification of mathematical talent
issues, such as the difficulty of observing the characteristics of math gifted
students. Also, there were some students who lacked the factual knowledge and
skills. Willingham (2008) suggested that students must have the basic knowledge;
otherwise, they would not proceed to the next level of thinking. Therefore, they
must have the lower level of reasoning on Bloom’s Taxonomy. Another issue was
that students responded to the task because they were motivated to try the
challenging task, not because they knew math. What could be understood from this
point is that challenging curriculums enhanced students’ motivation to do the math,
which was a variable that was positively impacted by these kinds of curriculums
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(Koshy et al. 2009). Another issue relating to provision, issues relating to teachers’
professional development, and children’s responses to the enrichment project.
A study conducted by Algatesh and Al-Saud (2009) emphasized the
importance of developing a curriculum for students to develop their math skills.
The authors emphasized the importance of challenging students through the
curriculum, which helps them to think and link math problems to real world
situations. Developing a challenging curriculum is one of the most important
factors of success for gifted education. That is because the curriculum is one of the
factors that should be built and developed for students. A mathematics and a
science curriculum should not only focus on basic ideas and regular formulas but
also should provide deep ideas and challenges that enhance students’ motivation to
work toward problem-solving to seek solutions. Students then will be able to move
from regular thinking to critical thinking and be able to connect these problems to
the real-life situations (Stepanek, 1999). Students come to class with preknowledge. That is why we should do curriculum compacting, which is a strategy
of differentiating content for gifted student learners (Renzulli and Reis, 1998).
Gavin, Casa, Adelson, Carroll, and Sheffield (2009) reviewed the
Mentoring Mathematical Minds (M3) project, mentioning that there were
statistically significant differences between the experimental groups and the control
groups. their research question was “Was there an increase in mathematical
understanding for mathematically gifted students after exposure to the Project M3
curriculum units?” the sample size of their study was 200 gifted students from nine
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different schools entering the third grade through fifth grade. The experimental
groups achieved higher on the ITBS (Iow Tests of Basic Skills) concepts and openresponse assessments at all grade levels in the study provided by the project M3.
According to their study, (TIMSS, 2008) reported that more than 40% of the fourth
and eighth grades in Singapore and Asian nations achieved an advanced level in
mathematics, while in the fourth grades in the USA, only 10% of students achieved
at an advanced level, and only 6% of the eighth grades achieved at that level. I did
not find corresponding statistics for the Saudi Arabia students.
The project M3 was created for gifted students in elementary education. It
was planned for five years to design and create enriched math units. These units
were designed to enhance students’ knowledge and thinking skills promoted by the
NCTM. The content of these units is an upper level that is at least one or two grade
levels higher than the regular curriculum. These units vary from one topic to
another, but they include numbers and mathematical operations, algebra, geometry
and measurement, data analysis, and probability. Based on Gavin et al.’s (2009)literature review, M3 was also concerned with determining the gains of the students
in exerting confidence and control of the various tasks they carried out as they
learned in the advanced curriculum. Based on their research, the communication
between the learner and the teacher played an important role in the level of
understanding of the concepts taught (National Council of Teachers of
Mathematics – NCTM, 2007).
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Socio-cultural theory recognizes a connection between the instructor and
the student (Foreman, 2003). The learners are actively engaged in the learning
process. Each of the learners has a role to play during the discussions conducted
and guided by the teacher (NCTM, 1991). That reminds me of Vygotsky’s ZPD
idea in social-cultural theory, where students are exposed to a challenging
curriculum that lies in the ZPD zone, and students cannot solve the given tasks
without the help of the teacher. The socio-cultural theory was instrumental in the
curriculum design framework, hence, was a guide towards the development of the
M3 project units. Pelletier and Shore (2003) noted that the advanced curriculum has
greatly changed learners’ perception of math where the students enjoy the lessons
and are well equipped to apply the knowledge acquired in solving emerging issues
compared to other students who are following a normal curriculum. The teacher
plays the role of creating an environment where all learners are motivated and free
to interact and critically think to quantify their ideas. Gifted math students are
more capable of understanding difficult mathematical tasks than regular students.
They are also more capable of learning the tasks quickly than their peers in regular
classrooms. They are more flexible in their thinking and have general
“mathematical cast of mind” (Krutetskii, 1976, p. 302). Pellletier and Shore
(2003) mentioned that math- gifted students are not only capable of thinking
critically but also thinking as professional mathematicians’ work. The curriculum
makers should “cause students to grapple with ideas and questions, using both
critical and creative thinking” (Tomlinson et al., 2002, p. 21).
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2.4.1.2 Differentiated Curriculum for Regular Students.
Sheffield (1994) suggested that educators must take into consideration
teaching math in-depth instead of surface teaching. This reminds me of
Willingham’s (2008) emphasis on the importance of deep instruction instead of
surface instruction. Koshy et al. (2009) mentioned that Sheffield’s comment
reminded them of that raised by Schmidt et al. (1996): in the United States, the
math curriculum is “a mile wide and an inch deep,” which means students in the
US learn just little things in math and repeat what they learn as they grow up. This
emphasizes that the US math curriculum must be expanded and aim for depth
instead of just surface knowledge. Saudi Arabia math curriculum may enhance
students thinking in different levels, but it may focus more on surface instruction.
Here comes the idea that it is important to apply the Mawhiba supplementary
curriculum for regular students. The Mawhiba curriculum requires students to have
factual knowledge, which is provided by the Ministry of Education math
curriculum, as well as the upper level thinking skills and going into depth in math,
which are provided by the Mawhiba curriculum.
Powers (2008) did an independent study for an integrated curriculum for
gifted students in a regular classroom. She pointed out that gifted students benefit
more from an integrated curriculum in a mixed classroom if the differentiated
instruction is implemented in the right way. Powers’ study was to examine the
effect of student choice and voice and the impact of independent study and the

37

connection to real-world experience on students’ motivation and achievement for
gifted students.
A study conducted by Riordan and Noyce (2001) compared schools that
used the Connected Mathematics Project (CMP) with regular schools that used the
traditional math curriculum in Massachusetts. Their study found that schools that
use the CMP curriculum for two to three years gained higher scores in math
achievement than those schools in the comparison group. Based on the Institute of
Education Sciences (2005) review of Riordan and Noyce (2001), schools that
employed the CMP program scored statistically significantly higher than the other
schools on four math topics. The CMP program was developed at Michigan State
University, which reported that it met the NCTM curriculum standards. CMP is a
problem-centered curriculum that provides problem solving and mathematical
skills. Michigan State University defined the CMP as a program to enhance
mathematical problem solving in the curriculum. It has multiple subjects and
challenging tasks and reaches math in depth to give students opportunities to
develop a high level of mathematical understanding and skills. With the CMP
curriculum “Students tend to work on fewer but more complex problems than in
traditional programs” (Riordan and Noyce, 2001).
According to the Institute of Education Sciences (2005) report, the pupils in
the Riordan and Noyce study (2001) were all in the eighth grade from a regular
education in Massachusetts. The researchers hypothesized that students who were
enrolled in the CMP would score higher on a standardized test than students who
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were in the regular math curriculum. A standards-based curriculum is suitable to
meet the NCTM standards, which are based on the belief that students gain better
knowledge through their own thinking. Riordan and Noyce (2001) sample of 50
schools, where 20 schools used the CMP and the remaining 30 schools used the
traditional curriculum. In the study, there was a statistical difference on four math
topics (Number Sense, Patterns and Functions, Geometry, and Statistics). Students
who were enrolled in schools that use the CMP earned higher scores on the
standardized test than students in the comparison schools Reported by (Institute of
Education Sciences, 2005).
Woodward and Brown (2006) mentioned that a central belief of the NCTM
standards (2000) is that “all students can succeed in complex mathematics.” This
belief is known as the “equity principle.” NCTM standards and policy documents
(e.g., National Academy of Sciences, 1993) states that all students have the right to
access to a challenging math curriculum. A study conducted by the Algebra
Project (Moses, 2001) and (Carpenter, Fennema, & Franke, 2012) state that these
kinds of programs — “challenging math curriculum”— that focus on understanding
complex math and problem solving, have promise for minority students.
Woodward and Brown (2006) questioned whether students in experimental
groups that are given a curriculum designed for special education “students at risk
in reading” would get higher in their academic achievement on a standardized
measurement in Math than students in the control group who use the “CMP”
curriculum. Would students with intervention have more positive attitudes in math
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than the control group? Woodward and Brown (2006) described the content of the
curriculum in the intervention group saying that these “distributed practice
activities both allowed students to master important skills and concepts once they
had been taught and prepared students for more complex concepts”. The idea of
the curriculum is to not depend on reading for the problem solving and provide
graphs and tables. Their sample size was 6 school teachers and 53 students in two
middle schools. Twenty-five 6th grade students were then put in the experimental
group – “intervention students” – and the remaining Twenty-eight 6th grade
students were in the control group. There were no significant differences between
groups in the pretest CTB Terra Nova “standardized achievement test that is
aligned with the National Assessment of Educational Progress (NAEP)
achievement levels” in Math and attitude. However, there was a significant
difference between groups in the post-test. The experimental groups were higher in
the posttest CTB Terra Nova, which measured skills and concepts in math, with a
p-value < .001. There was a non-significant difference between groups at the pretest in the Attitude Towards Math test; however, there was a significant difference
between groups in the post-test in the Attitude towards Math measurement. The
intervention students were significantly higher than the control group in the attitude
variables towards math measurement.
One of the important strategies to provide students with challenges is to provide
them with higher materials that they can use, such as textbooks, curriculums, and
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other resources that are designed for an upper level student’s thinking. It might be a
curriculum or a textbook for an adult (Maker & Nielson, 1996).
Gavin et al., (2007) mentioned in their literature review one of the National
Council of Teachers of Mathematics’ (1980) observations: “the student most
neglected, in terms of realizing full potential, is the gifted student of mathematics.
Outstanding mathematical ability is a precious societal resource, sorely needed to
maintain leadership in a technological world” (p. 18). Gifted education – especially
math education – needs the support in the curriculum that is both enriched and
advanced to enhance students’ understanding and increase their thinking skills.
Based on Gavin et al., (2007) the advanced level curriculum that is designed
for gifted students is only used by 7% of the US schools, which means only few of
schools in the USA use-challenging curriculum. The National Assessment of
Education (NAEP) mentioned that student achievement has increased in math.
However, many students did not perform at an acceptable level. In addition, 70% of
the US eighth grade students could not solve a simple word problem that involved
more than one operation. Gavin et al., (2007).
It is very important to provide students an effective, high level, and
advanced curriculum, so students will be able to move from the lower level of
knowledge to a higher level of thinking and knowledge of math. Gavin et al.,
(2007) emphasized that the literature in gifted education must support enriching the
math curriculum content and process, both of which are important for gifted
education. The NCTM not only focused on the content “what students should
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learn” but also emphasized the importance of the process “how students should
learn the math curriculum.” “Research showed that these developed curricula that
meet the NCTM (2000) content and process standards are effective. However,
these curricula were designed for the general student population and not
specifically for gifted students.” (Gavin et al., 2007). Based on the statement
above, these curricula could also work for regular students with average or above
average skills. That reminds me of the statement “No child born gifted.” (Clarke’s,
1997). These curricula that met the NCTM (2000) standards were not only
designed for gifted students but also for regular students, so students would have
the opportunity to “be gifted”.
Sheffield (1994) said that the math curriculum should be based on the
NCTM (2000) content and process standards for all students, but also, they should
expand it to be taught in more depth, and make new problems that are related to the
topic, so students move from simple thinking to creative thinking. That reminds
me of the Willingham (2008) article when he mentioned that we should provide
students with the deep structure instead of the surface structure, so students could
move from rote knowledge to meaningful knowledge. In rote knowledge, students
cannot link or organize the problem to a real-world situation. By moving toward
meaningful knowledge, students move from inflexible to flexible knowledge where
students can link the given problem to a real-life situation and will be able to give
examples of the given situation. Sheffield (1999) said “services for our most
promising students should look not only at changing the rate or the number of
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mathematical offerings but also at changing the depth or complexities of the
mathematical investigations” (p. 21).
According to Gavin et al.’s (2007) literature review, research studies on the
enrichment and acceleration for math elementary education were limited and
revealed mixed results, perhaps because it was difficult to identify the gifted
students at that age. Robinson and Stanley (1989) stated that, when students in
grades two to seven received a high-level curriculum that fosters high mathematical
reasoning; they made a significant gain in the math achievement and were happy
with curriculum. Also, Moore and Wood (1988) stated that students in grades three
through seven learned math more quickly by participating in both an accelerated
and enriched curriculum than if they were using the regular mathematics
curriculum. In another study, students in grades two to six gained higher
achievement when they were exposed to a program using an accelerated and
enriched curriculum (Miller & Mills 1995). Tieso (2003) studied upper
elementary students and found that an enrichment or challenging math curriculum
also works for above-average students from all different backgrounds. Thus,
above-average students gained a significant math achievement when they were
exposed to an enrichment math curriculum compared to using a unit from a regular
math curriculum.
A similar version of 𝑀3 is the 𝑀2 project, which was designed to challenge
students in math. The key difference between the 𝑀3 and 𝑀2 project was that the
project 𝑀3 was designed for gifted students while the project 𝑀2 was designed to
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challenge all students not only gifted. The main goal of the Gavin et al. (2013)
article was to develop the project 𝑀2 , which is a challenging curriculum that is
basically for math. The authors were interested to two units, geometry and
measurement, for all students in grades K through two. This paper reports the math
achievement in grade two in twelve different urban and suburban districts in four
different states. The authors used the lowa Test of Basic Skills (ITBS) (84% of
items focused on number) to measure students’ achievement in math. The authors
did not find an assessment to measure only the geometry and measurement units in
Project 𝑀2 , so they developed their own open-response assessment to only measure
these two content areas in the second-grade students. The authors had a sample
size of 385 students in total. The experimental group that received the project
𝑀2 was 193 students, and the control groups were 192 students who did not receive
the project. A total of 24 teachers participated in the study. The authors did not
have the chance to assign the students randomly. However, twelve of the teachers
were assigned randomly to the experiment groups, while the remaining teachers
were assigned to the control groups. The authors found that there were no
significant differences between the experimental and the control groups in both
assessments on the pretest, meaning that the groups were equivalent. The authors
did not find any differences between the experimental group and the control group
on the ITBS test. Knowing that the ITBS test was an assessment that measured all
math content for the second grade, the authors were interested in only two units
“Geometry and Measurement.” The authors found a significant difference in these
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units. The experimental groups got higher grades than the control group on the
open-response assessment, which only measured students’ knowledge in these two
topics with a p-value less than .001 and a large effect size of d=0.89. This meant
that these students had a deeper knowledge and understanding of geometry and
measurement concepts. The authors stated that the main objective of the project
𝑀2 was to enhance students to understand and learn more complex geometry and
measurement in depth at a higher level. That reminds me of the importance of
teaching students deep instruction instead of surface instruction, which is going to
lead students to have deeper understanding of the topic and lead students to think
critically. Students will not be able to think critically if they do not have a deep
knowledge of the given topic (Willingham, 2008). The authors in the 𝑀2 project
were targeting all students at all levels in the second grade.
Gavin et al. (2013) stated that using an enrichment math curriculum for all
students was a new avenue of research for the gifted education field. The authors
also mentioned an example of a different subject, saying that Van Tassel-Baska,
Bracken, Feng, and Brown (2009) found that an enrichment elementary language
arts curriculum that was designed for high-ability students could also be used to
enhance the critical thinking for all students. Gavin et al. (2013) also provided
another example of a different subject saying that Reis, McCoach, Little, Muller
and Kaniskan (2011) found that using an enriched reading program using the
Schoolwide Enrichment Model-Reading (SEM-R) that was designed for highability students also works for all students. They said that the SEM-R program was
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more effective for all students than the traditional curriculum. Thus, an enrichment
curriculum could be used to enrich students in many subjects. Based on Gavin et
al. (2013) article, “to date, no such studies have been reported in mathematics.”
Tomlinson et al. (2002) said that the curriculum should lead learners to
“grapple with ideas and questions, using both critical and creative thinking” (p. 16).
To understand math materials in-depth, learners should spend more time “playing”
with ideas by looking at the math tasks from different views, so they can
understand the task in-depth, which leads them to think critically and move from
inflexible to flexible knowledge.
Piaget (1952) emphasized the importance of self-discovery learning, saying
that students should play with tools and uses these tools in their real-life situations.
Gavin et al. (2013) used the same differentiated instruction for the project 𝑀2 as the
one in project 𝑀3 . According to these authors, the NAEYC (National Association
for the Education of Young Children) and NCTM advocate a challenging
curriculum for all students. The authors took both the curriculum and then
differentiated the curriculum, so it could be accessible for all students. The team of
the project 𝑀2 visited the experimental groups once per week to make sure that the
curriculum was implemented and in the right way, also to find time to collaborate
with the teachers on lesson plans. The teachers also kept written reports for the
team project about the number of days for each lesson and how it was
implemented.
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2.4.2 Differentiated Instruction.
2.4.2.1 Differentiated Instruction for Gifted Students.
Tomlinson (2002) argued that differentiating instruction should be shared
between teachers and learners that give the gifted students the chance to participate
in the content, process, and product. She defined differentiation as a connection
between content (what the student learns), process (how it is learned), and product
(how the learning is demonstrated) the level of readiness, interests, and learning
preference of the student.
Koshy (2009) mentioned the Cockcroft Report, which says that math gifted
students are not a problem or an issue for the education system. The report claimed
that gifted students could take care of themselves. According to the authors of the
Cockcroft Report, this is a misleading view, saying that it may be true, but they
need guidance, encouragement from someone who could provide them the
materials, and the challenges to meet their needs.
Fiedler (n.d.) wrote a paper about differentiation instructions for the gifted
students in a mixed classroom. She mentioned that some students needed greater
depth and complexity in the content than that provided for all students. This
additional content would provide them with challenges that enhance their
motivation and thinking abilities. Not only that, but teachers should also
differentiate their teaching methods due to the differentiation among all students.
Her paper mentioned some of the pros and cons for differentiation for the gifted in
regular classrooms. The con team thinks it requires more planning for the teachers
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to create lessons. They also think that mixed ability classrooms require skilled and
qualified teachers who are skillful in management, knowledge, and assessments for
students’ work, which is challenging. The con team thinks that parents and
administrators should be involved in the process. On the other hand, the pro team
thinks that mixing gifted students with regular students creates fair opportunities
for all students, not only the gifted ones. They also think that teaching and learning
is more interesting for all students and teachers. There are maybe hidden students
that are gifted. Integrating gifted with others gives a chance to make everyone think
like gifted students. Fiedler mentioned that a differentiated curriculum would
enhance all students’ motivation and move from surface thinking to critical
thinking. However, she mentioned that gifted students would benefit more from
this type of curriculum, but a differentiated curriculum benefits all students, not
only the gifted ones.
2.4.2.2 Differentiated instruction for regular students.
Sheffield cites Clarke’s (1997, p.8) argument:
No child is born gifted – only with the potential for giftedness. Although all
children have amazing potential only those who are fortunate enough to
have opportunities to develop their uniqueness in an environment that
responds to their particular patterns and needs will be able to actualize their
abilities to high levels. She reminds us that the brain grows and develops as
it responds to challenging problems and mathematics is a perfect venue for
this development.
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According to this statement, every child has the chance to be gifted, but
maybe those children do or did not have the opportunity to explore their thinking.
Some children could be gifted by giving them the right curriculum and the right
environment. That is why I am thinking about giving these regular students a
chance and applying the Mawhiba curriculum. There may be a hidden talent or
there may be students who need the opportunity to be gifted.
Stepanek (1999) mentions that all the strategies in gifted education work for
all students, not only gifted and gifted students. Her idea is that we can provide
opportunities to all students, not only gifted students to learn challenging problem
solving in mathematics and science, which will help them to improve their thinking
and develop their self-directed learning.
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Chapter 3: Methodology
3.1 Introduction
The main goal of this dissertation was to investigate the effects of teaching
middle school students’ math through the Mawhiba supplementary math
curriculum on students’ academic achievement and their attitude toward
mathematics in public schools in Hail State, Saudi Arabia. The design used in this
study was the randomized subject pre-test and post-test control group. The
independent variable was the Mawhiba supplementary math curriculum which was
especially designed for gifted students. The dependent variables were attitude
toward mathematics and mathematical achievement test. The target population in
this dissertation was regular students, (not pre-identified as gifted) but all students
in mixed ability classrooms in middle schools.
3.2 Research questions
Research question 1: What is the effect of teaching math through the Mawhiba
supplementary math gifted curriculum on students’ attitude toward math in
female Public middle schools in Hail State, Saudi Arabia?
Research question 2: What is the effect of teaching math through the Mawhiba
supplementary math gifted curriculum on students’ attitude toward math in male
Public middle schools in Hail State, Saudi Arabia?
Research question 3: What is the effect of teaching math through the Mawhiba
supplementary math gifted curriculum on students’ academic achievement in
female Public middle schools in Hail State, Saudi Arabia?
Research question 4: What is the effect of teaching math through the Mawhiba
supplementary math gifted curriculum on students’ academic achievement in
male pubic middle schools in Hail State, Saudi Arabia?
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Research question 5: What’s the correlation between the attitude toward math
scores and the math achievement scores in all groups?
3.3 Hypotheses
H1: A: Female students who are taught through the Mawhiba math curriculum
will perform higher on the attitude toward mathematics final test than female
students who are taught by only the Ministry of Education math curriculum.
H1: B: Female students who are taught through the Mawhiba math curriculum
will gain higher attitude toward mathematics on the post-test than the pretest,
while there will be no difference between the post and pretest for the control
group.
H2: A: Male students who are taught through the Mawhiba math curriculum will
perform higher on the attitude toward mathematics final test than male students
who are taught by only the Ministry of Education math curriculum.
H2: B: Male students who are taught through the Mawhiba math curriculum will
gain a higher attitude toward mathematics on the post-test than the pretest, while
there will be no difference between the post and pretest for the control group.
H3: Female students who are taught through the Mawhiba math curriculum will
perform higher in academic achievement on the mathematics final test than
female students who are taught by only the Ministry of Education math
curriculum.
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H4: Male students who are taught through the Mawhiba math curriculum will
perform higher in academic achievement on the mathematics final test than male
students who are taught by only the Ministry of Education math curriculum.
H5: A: There will be a positive correlation between the math achievement test
and the attitude toward math test in the experimental group for female students.
H5: B: There will be a positive correlation between the math achievement test
and the attitude toward math test in the control group for female students.
H5: C: There will be a positive correlation between the math achievement test
and the attitude toward math test in the experimental group for male students.
H5: D: There will be a positive correlation between the math achievement test
and the attitude toward math test in the control group for male students.
3.4 Sampling procedures
3.4.1 Population.
The population of this study was all male and female students in public
middle schools in Hail State, Saudi Arabia. The accessible population was all
middle grader male and female students in public middle schools in the south Hail
State “Al-Haed District” in Saudi Arabia. According to (Mohammed, 2013), the
number of schools in Saudi Arabia reached 34,749 in 2013. The number of
students reached 5,187,498 (2,628,319 male and 2,559,179 female). The number
of students in middle schools reached 1,212,029. According to Harby Arikat
(1987), There are common characteristics in the Saudi culture. The population in
this study was very homogenous and had similarities such as racial, tribal,
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linguistic, religious, economic, and nationality characteristics (Harby Arikat, 1987).
There was a big chance that the sample I chose had the same characteristics as the
bulk of the population.
3.4.2 Sampling.
Two middle schools were chosen: one male and one female school. These
schools were chosen because they were available and willing to participate on the
study. At the beginning of the 2016 Fall semester, schools randomly assigned
students to classes. The schools arranged students’ assignments by the
randomization technique by the AL Noor program. Then, two classes in each
school were chosen randomly, and the classes were then randomly assigned into
treatment and control groups. Sixty male students participated (30 in the
experimental group and 30 in the control group) and were taught by the same male
teacher. Sixty-one female students participated (30 in the experimental group and
31 in the control group) and were also taught by the same female teacher.
Treatment groups received the Mawhiba supplementary curriculum (challenging
curriculum) plus the Ministry of Education curriculum. Control groups only
received the Ministry of Education curriculum, but both groups spent the same
amount of time on math tasks and assignments. The distribution of the groups and
treatments is shown in Table 3.1.
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Table 3.1. Distribution of Groups and Treatments

Table 3.1. Distribution of Groups and Treatments
Males’ school
Group Randomization
E
R- 30 students
C
R- 30 students
Females’ school
Group Randomization
E
R- 30 students
C
R- 31 students

Test
Pre-test
Pre-test

Treatment
Mawhiba +Ministry curriculum
Only ministry curriculum

Test
Post-test
Post-test

Test
Pre-test
Pre-test

Treatment
Mawhiba +Ministry curriculum
Only ministry curriculum

Test
Post-test
Post-test

3.4.3 Power analysis.
According to Cohen, Chohen, West, and Aiken (2003, page.92), “Statistical
power analysis is concerned with the special case of determining the probability
that the sample value will be significantly different from some hypothesized
value”. The main objective of power analysis is to determine the minimum sample
size needed in each class. To do the power analysis, a G*power program was used.
The power I aimed to have for the independent t-tests was equal to .8 and the effect
size was equal to .65. The alpha level in this study was equal to 0.05 in one tailed
distribution. The number of the independent variables was one variable while the
number of the dependent variables were two variables. According to a statistical
program (see table 3.2), the sample size needed for two independent samples for a
t-test was 30 students in each group for a total of 60 students. The minimum size
required in each group for the dependent t-tests with power equal to .8, effect size
equal to .5, and one tailed distribution with 0.05 alpha was 27 students. The
minimum size required in each group for the simple correlation with power equal to
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.8, effect size equal to .5, and one tailed distribution with 0.05 alpha was 21
students.
Table 3.2: Power analysis and calculated minimum size needed by determining the
ES, alpha and power
Groups

Tests

Tails

Alpha

ES

Power Sample
size
needed
0.80
30

Control groups. Vs
experimental groups

Independent
t-test

One
tailed

0.05

0.65

Pre-test. Vs Post-test
in each group

Dependent
t-test

One
tailed

0.05

0.50

0.80

27

Attitude. Vs Math
achievement
(correlation)

Simple
correlation

One
tailed

0.05

0.50

0.80

21

Note: The ministry of education system in Saudi Arabia required no more than 30 students in each class.
The biggest class in the school was 31 students. Researcher did not have the control to rise the number of
the sample size. The table describe the minimum sample needed in each group.

3.4.4 Instrumentation.
The independent variable in this study was “the Mawhiba math curriculum”
and the dependent variables were the math achievement test and the attitude toward
math test.
3.4.4.1 math achievement (pretest and post-test).
To test math achievement, the researcher has developed two instruments.
The first instrument was the pretest which was based on the 7th grade math textbook,
and the second instrument was the post-test which was based on the 8th grade math
text book. The development of these instruments involved: a) analyzing the content
and the goals of the mathematics curriculum, b) designing a table of specifications
and a blueprint based on this analysis, c) generating the items of the instruments, d)
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examining the appropriateness of the administration instructions and the items
phrasing, e) checking for the validity and reliability of the test. To establish an
acceptable level of content validity for both tests, experts’ evaluation sheets for
these tests were created, and sent to evaluators who have experience in
measurements, language, and mathematics. Most of these evaluators are teachers or
professors who have Ph.Ds. in mathematics education. The evaluation sheets
involved three parts: First, research questions and information about the dissertation
to give evaluators an idea about these measurements. Second, blue-prints, a table of
specifications, and instructions about the tests (see table 3 & 4 in appendix K).
Finally, each question and item was presented in a table (see figure 3.1 as an
example). As shown in figure 3.1, each item had six sections. First, each item was
written with its objective. Second, evaluators read each item and the objective
associated with it and checked whether these items fit the objectives. Third,
evaluators also read each item and checked whether the item matched the level of
the objective. Fourth, evaluators also checked whether these items fit the content of
the subject. Fifth, evaluators also checked whether these items were written in
appropriate and clear language. Finally, each item had a suggestion box in case
evaluators wanted to add, adjust, or remove any item.
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Figure 3.1: Experts evaluation sheet example

Validity of the 7th & 8th grade mathematical tests.
To ensure that the tests were valid, the 7th grade mathematics textbook (2nd
semester) and the 8th grade mathematics textbook (1st semester) were analyzed (see
tables 1 & 2 in appendix K). Based on these analyses, blue prints (see tables 3 & 4
in appendix K) and tables of specifications were created. After that, first drafts of
these tests were built. Then, these tests were sent to a professor of measurement
and evaluation to make sure that the administration and the instructions of these
tests were built on the right way. The tests then were sent to experts who have
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Ph.Ds. and masters in the Arabic language to make sure that the phrasing of these
tests was written in an appropriate and a clear manner. Finally, tests evaluation
sheets (see figure 3.1 as an example) were sent to evaluators, teachers and advisors
who have Ph.Ds., masters in math education and teachers who have long
experience of teaching mathematics. Adjustments and changes were made based
on their evaluations and notes. The 7th grade mathematical achievement test was
sent to 7 professors who have PhDs in math education and 13 teachers and advisors
and got the final draft after making the adjustments given by these experts. The 8th
grade mathematical achievement test was sent to 7 evaluators who have Ph.Ds. in
the mathematics education field, 10 teachers and advisors who have taught math.
The final draft was obtained after making the adjustments given by these
evaluators.
Reliability of the 7th grade mathematical achievement test.
At the beginning of Fall 2016, a pilot study was conducted in a middle
school from the population to check the reliability of the math academic
achievement test. The pilot study included 32 students; two tests scores from
students were removed from the study because they did not take the test seriously
(less than 15 minutes while the average of the time spent on the test was 72
minutes). As shown in table 3.7, the total number of students in the pilot study was
N=32. The range of possible scores was 0-100. The mean of scores in the study
was (M=55.92, SD=13.98). According to the Skewness and the Kurtosis, the
distribution of scores was normal (-1< Skewness and the Kurtosis <1). The
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average time spent on the test in the study was (M=72.17, SD=21.15). The median
of time distribution was 75 minutes while the mode was 90 minutes. As shown in
table 3.3, the test was measured by the Cronbach’s alpha to measure the
consistency of the instrument, and had a reliability more than 0.85 before removing
2 outliers from the data, and a reliability equal to 0.82 after excluded items 27 and
the 30 from the study.
Table 3.3: pilot study for the 7th grade mathematical achievement test

groups

N

scores
time

32
32

N after
removing
30
30

Mean

SD

55.92
72.17

13.98
21.15

Skewn
ess
-0.9
-0.39

Kurtosis
0.09
-0.84

Cronbach’s
alpha
0.82
-

Reliability of the 8th grade mathematical achievement test.
At the end of Fall semester 2016, another pilot study was conducted in a
different school but within the same population to measure the consistency of the
test and to make sure that the test is reliable. Thirty-one students participated in the
pilot study. As shown in table 3.4, the total number of students in the pilot study
was N=31. The range of possible scores was 0-100. The mean of scores in the
study was (M=55, SD=17.7). According to the Skewness and the Kurtosis, the
distribution of scores was normal (-1< Skewness and the Kurtosis <1). The
average time spent on the test in the study was (M=81.67, SD=16.68). The mode
and the median of time distribution was 90 minutes. The test was measured by the
Cronbach’s alpha to measure the consistency of the instrument, and had a reliability
equal to 0.86.
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Table 3.4: pilot study for the 8th grade mathematical achievement test

groups

N

scores
time

31
31

N after
removing
31
31

Mean

SD

55
81.67

17.7
16.6

Skewn
ess
0.05
-

Kurtosis
-0.78
-

Cronbach’s
alpha
0.86
-

3.4.4.2 Standardized Attitude toward Math Test.
The instrument that I used to measure the attitude toward math was the
Aiken’s Attitudes Toward Mathematics (ATM) scale Aiken, L. R. (1979) translated
to Arabic (Al-Furaihi, 2003). The ATM consisted of 24 items in a five-point Likert
scale. The answers ranged from strongly disagree to strongly agree (1-5). Taylor
(1997) stated that this measurement was sampled on 430 students enrolled in a
tertiary preparation program. Two features were employed in the test: enjoyment
and value. “The validity of the instrument was tested by grouping factor analysis
using principal axis technique with contrast max rotation” (Al-Furaihi, 2003, p.43).
The original ATM was developed in English, then this instrument was used by
other researchers who used the instrument after they translated it into Arabic and
applied their study in Arabic countries. Al-Furaihi (2003) used this instrument in
Saudi Arabia to measure students’ attitudes toward math. The population that AlFuraihi used was in Saudi Arabia, so the researcher translated the instrument into
Arabic and then piloted it to check the validity and reliability of this test.
According to Al-Furaihi (2003) the instrument was translated to Arabic and then
was given to two Arabic graduate students majoring in linguistics at Ohio
University to check if any correction was needed. The researcher then distributed
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the test to six math teachers (three male and three female) who had experience in
teaching mathematics. After the pilot study was administrated, the study showed
that the time needed for students to complete the attitude toward math test range
from 15 to 20 minutes. The validity of the study was developed by sending the test
to experts who spoke English and Arabic; the experts were two Arabic doctoral
students whose major was math and who had taught several years in Saudi Arabia
plus the six teachers to make sure the test had a high content validity. The
coefficient alpha (Cronbach’s Alpha) of internal consistency was used to check the
reliability. The test was submitted to 20 male students and 20 female students from
the target population. The reliability of the test was measured by a coefficient
alpha equal to 0.93. See Appendix D.
Another study that used the same test was by Mariano (2005). Mariano
conducted a similar research that was done by Al-Furaihi (2003) but with a
different population. Al-Furaihi’s study investigated the gender differences on the
math achievement test and attitude toward math in Saudi Arabia while Mariano’s
study investigated the gender differences on the math achievement test and attitude
toward math in Jordan. Mariano used the same technique, procedures and tests as
Al-Furaihi did but with a different population. The attitude toward math test was
also the same. Mariano found that there were no differences between male and
female students in the attitude toward math in a t-test with a t-value equal to 0.55
with non-significant p-value equal to 0.58>.05. The sample size in his study was
153 male students and 153 female students from five different schools.
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3.5 Research design
At the beginning of the Fall 2016 semester, schools randomly assigned
students to classes then two classes were randomly chosen. After that I randomly
assigned these classes to a control and experimental group in each school. The
students in males’ school was divided into two groups “control and experimental”
and the same with the females’ school. The goal was not to investigate the impact
of Mawhiba supplementary curriculum on gifted students, but to investigate if there
was a benefit of teaching (the Mawhiba supplementary math curriculum) regular
students (i.e., students who were not necessarily identified as gifted) on their
academic achievement and attitude toward mathematics. As shown in Table 3.5,
The design has been used was the random assignment subjects, pretest post-test
control group design.
Table 3.5. Research Design

Table 3.9. Research Design
Males’ school
Group Randomization
E
R
C
R
Girl’s school
Group Randomization
E
R
C
R

Test
Pre-test
Pre-test

Treatment
Mawhiba +Ministry curriculum
Only ministry curriculum

Test
Post-test
Post-test

Test
Pre-test
Pre-test

Treatment
Mawhiba +Ministry curriculum
Only ministry curriculum

Test
Post-test
Post-test

This design is a common design that is been used in the education field.
This design has a random assignment, which is a strong tool that ensures statistical
equivalence between the control groups and the experimental groups. Also, it has a
pretest, which gives the researcher the chance to check whether the groups are
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indeed equivalent. According to Ary, Jacobs and Sorensen (2010), this design
controls most of the internal validity threats, such as history, maturation, statistical
regression, selection bias, and researcher effect. There is one major problem in this
design, which is that it may be a threat to the internal validity and external validity,
which is the pretest sensitizing. Subjects may answer the post-test based in what
they remember in from the pretest. However, extending the time between the
pretest and post-test could eliminate this threat. The groups received the pretests at
the beginning of the fall semester and received the post-test at the end of the fall
semester 2017, which was about three months. I think there was an enough time
between these tests, which minimized the pre-test effect. According to Ary et al.
(2010), pretest sensitizing is not a major threat in education because the period of
the treatment is usually long and a pretest is common in education. The authors
suggest this design in education because it is common and it minimizes most of the
internal and external validity threats.
3.6 Human Subjects Research
An application was submitted to get permission from Florida Tech’s
Institutional Review Board and approval was obtained (see appendix J). The study
was applied in a different country (Saudi Arabia) and was conducted in an
educational setting and atmosphere. There was no physical or mental risk for the
students. The study and the data collection was conducted by the researcher. The
data will be secure and available in my dissertation and for the committee.
Students in the study received a parental consent letter (see Appendix E) to get
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consent from their parents and consents were obtained. School, teachers and
Students’ names were coded to ensures the privacy for the data. A consent letter
was submitted to both schools and approval was obtained. Also, a consent letter
was submitted to “Mawhiba” to get approval to use their math curriculum, and
approval was obtained (see Appendix D). A consent letter was sent through SACM
to get approval from the ministry of education in Saudi Arabia to conduct the study
and approval was obtained. An email was sent to the publisher to use the attitude
toward mathematics by (ATM) scale Aiken, L. R. (1979) and approval was
obtained (see appendix G).
3.7 Description of the Independent variable
The independent variable in this study was the Mawhiba math curriculum.
The Mawhiba math curriculum is a supplementary curriculum that was designed
for gifted students in Saudi Arabia and goes along with the Ministry of Education
curriculum. Mawhiba gifted students receive the Mawhiba curriculum plus the
Ministry of Education curriculum. The Mawhiba curriculum was designed based
on well-established theoretical basis and was developed by experts from several
countries. Then, Saudi Mawhiba experts reviewed it. The Mawhiba curriculum is
full of tasks and mathematically challenging problems that require students to think
deeply and critically in math. Schools that participate in Mawhiba partnerships
apply the Mawhiba curriculum to their students who are identified as gifted.

64

3.8 Study Implementation
Schools opened on Sep 18, 2016, for the fall semester. Three workshops
about the project during the summer and before schools’ start were given to the
participated teachers. The first week of the school was preparing students for
classes and for distributing the Ministry of Education curriculum to all students.
The full semester had 16 school weeks. The schools assigned students to classes on
the last week of Sep 2017. As planned with the schools, the schools randomly
assigned students in the eighth grade to different classes. Two classes were chosen
randomly in each school and then I randomly assigned these classes to control and
experimental groups in each school. A pilot study for the mathematical academic
achievement was conducted at the first week of Oct 2017 while the pretests were
conducted during the second week. As described in the following table 3.6, the
researcher and a qualified observer visited male’s school once a week to make sure
that the Mawhiba curriculum was implemented properly. A qualified female
observer, who has a Bachelor’s degree in Education, visited the female’s school
once a week to make sure that the Mawhiba curriculum was implemented in the
right way. The experimental groups received the treatment (Mawhiba curriculum)
through homework. Students in the control group did not receive Mawhiba
curriculum at all, but equal time of instructions and the Ministry of Education
materials were provided. All four groups took the ATM and the math achievement
tests. As described in table 3.6, the post-test of the mathematical achievement was
developed during the semester, piloted and tested at the end of the semester.
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Table 3.6. Study Implementation

Date
Jul 17, 2016
Jul 18, 2016
Jul 19, 2016
Jul 19-Aug 19
Sep 18, 2016

Action
Workshop 1 for the teachers
Workshop 2 for the teachers
Workshop 3 for the teachers
Developed Math achievement pretest and validity was
checked
schools opened “administrations week”

Sep 19-Oct 2, 2016 -Schools randomly assigned students to classes
- Chose two classes randomly & then Randomly assigned
these classes
th
Oct 2ed- 8
Conducted a pilot study for the pretest
Oct 9th - 15th
Conducted pretests for all schools & gave students first
Mawhiba task
Oct 16th - 21th
Gave students 2nd Mawhiba tasks-grade it and return it
Oct 22th - 28th
Gave students 3rd Mawhiba tasks-grade it and return it
th
th
Oct 29 – Nov 5
Gave students 4th Mawhiba tasks-grade it and return it
Nov 6th –10th
Gave students 5th Mawhiba tasks-grade it and return it
Nov 10th -20th
Fall Break - developed math achievement posttest
Nov 20th -26th
Gave students 6th Mawhiba tasks-grade it and return it
Nov 27th – Dec 3st Gave students 7th Mawhiba tasks-grade it and return it
Dec 4th –10th
Gave students 8th Mawhiba tasks-grade it and return it
Dec 11th –17th
Gave students 9th Mawhiba tasks
math achievement posttest was piloted
Dec 18th –24th
Gave students 10th Mawhiba tasks-grade it and return it
Dec 25th –31th
Gave students 11th Mawhiba tasks-grade it and return it
1th week of Jan
Math achievement post-test
2017
Attitude toward math post-test
3.8.1 Control groups.
Both control groups in female and male schools received the traditional
mathematics curriculum (the Ministry of Education math curriculum). Equal
instructions time, and homework were provided in all groups. As shown in table
3.7, The eighth-grade mathematics curriculum “first semester” covers the following
mathematical areas:
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Table 3.7: topics of the math curriculum that control groups recived
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3.8.2 Experimental groups.
Both experimental groups in female and male schools received the ministry
of education mathematics curriculum (see table 3.7) plus activities from Mawhiba
supplementary math enrichment curriculum (see table 3.8). The Mawhiba math
curriculum includes topics for both semesters of the Ministry of Education math
curriculum, so teachers had to choose whatever topics fit their needs. The
Mawhiba math curriculum includes the following topics:
Table 3.8: activates of the Mawhiba supplementary math curriculum

Units
Unit 1: Algebra
Unit 2: Creating and
Solving Equations
Unit 3: Pythagoras
Unit 4: Proportion
Unit 5: Angles and
Symmetry
Unit 6: Area and
Volume

Unit 7: Magic in the
Squares

Topics
Activity 1. Rational numbers
Activity 2. Geometric patterns
Activity 3. Powers
Activity 1. Sequences and equations
Activity 2. Solving equations
- Activity 3. Equations from geometry
- Activity 1. Making squares
- Activity 2. Proving Pythagoras’ theorem
- Activity 3. Extending Pythagoras’ theorem
- Activity 1. Ratio
- Activity 2. Rate of change
- Activity 3. Similarity
- Activity 1. Polygons and angles
- Activity 2. Congruence
- Activity 3. Symmetry
- Activity 4. Reflection
- Activity 1. Areas of shapes involving
circles
- Activity 2. Surface area and volume
- Activity 3. Designing the Mawhiba logo project
- Activity 1. Patterns in the square
- Activity 2. Rules behind the magic
- Activity 3. Coded magic squares
-
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Unit 8: Probability
and Statistics

-

Unit 9: Reflection
Investigations

-

Activity 1. Numbered cubes
Activity 2. Experimental probability
Activity 3. Probability problems
Activity 4. Processing, representing and
interpreting data
Activity 1. Folded paper cuts
Activity 2. Points, mirrors and images
Activity 3. Intersecting mirrors

3.8.3 Teachers’ Training Workshop.
Teachers who teach in the gifted education field must have some additional
training to qualify them to teach gifted students. It is very important to train
teachers who teach in regular schools to give them an idea about gifted education.
Gifted students learn faster than regular students, which require teachers to think
about the remaining time. Teachers should be familiar with teaching strategies
when they deal with gifted students. The remaining time allows teachers to go
deeper into the subject to enhance students’ thinking in the subject. Heath (1997)
mentioned that in the literature review, Weiner and O'Shea (1963) found that when
teachers have even one course in gifted education their positive attitudes towards
gifted education would be increased. In addition, Orenstein (1984) mentioned that
schools that provide continuous training workshops for their teachers were
identified as having the most effective gifted programs.
During the third week of the Jul 2016, I gave the participating teachers three
workshops in three days. The first workshop “First day” included information
about the project to give them an idea about the goals and how the study will be
conducted. The duration of the workshop was about two hours long. The second
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and third workshop lasted two days involved information about general ideas about
gifted education and teaching strategies. Due to the difficulties and the lack of time
for teaching the Ministry of Education curriculum and the Mawhiba curriculum for
regular students, teachers only used the “homework” strategy. The “homework”
strategy involved giving students homework from the Mawhiba curriculum.
Students can take this homework and solve it at home, then return it to the teacher,
who gave feedback. For example, instead of giving students five tasks from the
Ministry of Education math curriculum, the teacher gave students three tasks from
the Ministry of Education math curriculum and two tasks from the Mawhiba math
curriculum. By using this strategy, teachers saved time and taught both curricula.
And provided equal time on math tasks and instructions.
3.8.4 Treatment Verification.
Treatment verification consists of the steps taken by the researcher to make
sure that the treatment is implemented in the right way. A researcher might get an
unexpected result if the treatment not implemented in the right way. I had to make
sure that the experimental groups received the treatment as planned. As shown in
table 3.9, Qualified observers and I visited the participated schools once a week to
make sure that the participants received the treatment and checked with the teachers
to see if there were any comments. The participating teachers gave students the
Mawhiba tasks at every visit and on our present. To ensure that the Mawhiba
curriculum was given as planned, I did a triangulation. At every school’s visit, I
asked the teachers how many tasks they gave and received from students, and then
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I did a member check and asked the students about whether they solved these tasks.
Finally, I collected a random sample of students’ work. The participating teachers
and I used check lists for the Mawhiba activities to check how many activities
students received during the semester. Students in the experimental groups
received each Mawhiba activity as a homework exercise, and turned it back on the
next visit where they received another exercise and got feedback for the previous
exercise at the same week as described in table 3.9. Students in the experimental
groups started to receive the supplementary math curriculum “Mawhiba” at the
third week of semester as described on the following table:
Table 3.9: activities experimental groups covered from the Mawhiba supplementary math
curriculum

Unit

Week

Oct 9th - 15th
Oct 16th - 21th
Oct 22th - 28th
Unit 2
Oct 29th – Nov 5th
Nov 6th – Nov 26th
Unit 3
Nov 27th – Dec 3st
Dec 4th – Dec 10th
Dec 4th – Dec 10th
Unit 4
Dec 4th – Dec 10th
Dec 11th – Dec 24th
Unit 5
Dec 11th – Dec 24th
Dec 25th – Dec 31th
1st week of Jan 2017
2nd week of Jan 2017
Number of activities (Males)
Number of activities (girls)
Unit 1

Activity#
1-unit1
2-unit1
3-unit1
1-unit2
2-3-unit2
1-unit3
2-unit3
Review
Review
1-2-unit4
review
1-unit 5
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Males
Page#
8
10
12
15
16-18
20
25
26-30

Girls
Activity#
Page#
1-unit1
8
2-unit1
10
3-unit1
12
1-unit2
15
2-unit2
16
Review
1-unit 3
20
1-unit 4
26
review
35
1-unit 5
35
Post tests
Finals
11 out of 15 (73%)
8 out of 15 (53%)

3.9 Internal and External Validity Threats
The study might be affected by pre-test sensitization, which is a threat to the
internal and external validity. One way to decrease the pre-test sensitization was
to extend the period between the pre-test and posttest. However, schools
randomly assigned students to different classes, then I randomly chose two
classed and assigned these classes to the experimental and control groups in both
schools. The design I used minimized most of these threats as mentioned in the
research design section.
Internal validity is defined as the extent to which changes in the dependent
variables are due to the change in the treatment only and nothing else (Ary &
Sorensen, 2010). In this study, the independent variable is the Mawhiba
curriculum, and the dependent variables are the math achievement tests and the
attitude toward math test. We wanted to make sure that any changes in these
dependent variables are related to the independent variable only and nothing else. I
used an experimental design that minimizes the threat of internal validity. The
design was randomized assignment, pretest post-test control group design. This
design is very common in education. The strength of this design is the use of
random assignment and a pre-test, which minimizes most of the internal validity
threats. Threats to internal validity that might affect the design are the following:
Maturation threat was defined by Ary & Sorensen (2010) as any biological
or psychological change in the subject that might develop over time and that may
affect the dependent variables. However, using random assignment puts this threat
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to rest. Through random assignment, both groups have the chance to be equal. Any
change in one group might happen in the other group by chance.
Testing threat refers to any change in the post-test due to the pretest and not
to the treatment (Ary & Sorensen, 2010). Students may remember some of the
questions and respond to these questions in the post-test because the remember it.
However, extending the time between the pretest and the post-test may reduce the
threat. I do not think this was a threat since I administered the pretest at the
beginning of the semester and administered the post-test at the end of the semester.
There were about 14 weeks between these tests, so this threat was reduced during
time.
Instrumentation threat refers to any change in how the dependent variables
were measured from one instrument to another (Ary & Sorensen, 2010). This is
one of the threats that may affect the study if we want to use different
measurements in both the pretest and post-test. I think this threat was minimized
since I used the same instrument in both groups and both pre-and post-tests for the
attitude toward math. It was also not a threat for the mathematical academic
achievement since I did not compare the pre-and post-test.
Statistical regression threat is defined as the tendency for a subject who is
participating in the study and who scores extremely high or low on the pretest and
scores close to the mean on the post-test (Ary & Sorensen, 2010). That is a threat
because we would reach the wrong conclusion. However, the random assignment
in the design minimized the threat because there was a chance that both control
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groups and experimental groups will be equal. Also, a powerful tool in the design
was the pretest, which allowed me to assess any difference between the two groups
and see if there were any extreme outliers.
Selection threat is defined by Ary and Sorensen (2010) as situations in
which the researcher selects a sample that has common characteristics without
randomization. Sample selection could be a threat to the internal validity and could
cause bias in the study. I do not see this as a threat in my design because schools
assigned participants to groups randomly. Also, I assigned these groups to control
and experiment groups through random assignment. Also, the pretest allowed me to
check whether these groups were equal or not.
Experimental mortality threat happens when a large group of the control or
experimental groups withdraw from the study. This loss of participants could
affect the result and the sample. However, I aimed for a power equal to .80 and an
effect size equal to .80. The minimum size required in each class was 21 students.
Each class had 30 students, so that may minimize the threat since each class had
extra students.
Experimenter effect threat is defined as any interaction or a behavior or a
bias of a researcher that could lead the researcher to influence the study (Ary &
Sorensen, 2010). To avoid this threat, Researcher and teachers treated both groups
equally. Researcher and teachers visited each group equality. Since I was not the
teacher, I think this threat was minimized.
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Hawthorne effect threat is defined as any change in the participants’
attitudes or behavior in the study. Students in the experimental groups want to do
well in the study, but not because of the treatment (Ary & Sorensen, 2010).
Diffusion threat is defined as any communication between the subjects in
the control groups with the experimental groups that may affect the result of the
study (Ary & Sorensen, 2010).
To minimize the Hawthorne effect threat and the Diffusion threat, the
groups did not know which one was the experimental group and which one was the
control group. In fact, Participants in the experimental groups received tasks from
Mawhiba math curriculum and the Ministry of Education curriculum, and the
control groups received tasks from the Ministry of Education math curriculum.
Neither group knew which task was the Mawhiba curriculum.
Location threat happens when the groups study in a different setting or
environment. Location is important when a group study in an environment that is
better than another. However, this threat was minimized since both the control
group and the experimental group study at the same school and are taught by the
same teacher.
3.10 Data analysis
A challenging math curriculum (Mawhiba) was utilized to enrich the
experimental groups; and a t-test was used to compare the students in the
experimental groups with students in the control groups. Two tests were
administered; the Math Achievement Test and the Attitude toward Math Test, and
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the students’ scores were obtained and compared.
At the beginning of the Fall in 2016/2017 school year, students in each group
received two tests; the first test was the math achievement pre-test and the second
includes a standardized test for attitude toward math, so each student received:
A- Survey about Attitude toward math
B- Math pretest that was based on 7th grade math curriculum.
At the end of the Fall in 2016/2017 school year, students in each group received
two tests; the first test was the math achievement post-test and the second includes
a standardized test for attitude toward math, so each student received:
C- Survey about Attitude toward math
D- Math post-test that was based on 8th grade math curriculum.
Chapter 4, will include the following data analysis:
3.10.1 Descriptive statistics.
The descriptive statistics included the following data:
-

Demographic data.

-

The possible scores, the minimum score, the maximum and the range.

-

The sample size, the means and standard deviation of the attitude dependent
variable for all groups.

-

The sample size, the means and standard deviation of the academic
achievement dependent variable for all groups.

-

The Skewness and the Kurtosis of the distribution.
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3.10.2 Inferential statistics.
3.10.2.1 Preliminary.
The preliminarily section in chapter 4 includes the following data analysis:
- Missing data.
- Outliers.
- Assumptions tests.
3.10.2.2 primary.
A) T-test.
To test the study hypotheses, an independent T-test was conducted to:
-

Compare the mean and standard deviation for attitude toward math between
the control and experimental groups in the female schools

-

Compare the mean and standard deviation for attitude toward math between
the control and experimental groups in the male schools

-

Compare the mean and standard deviation for the math achievement test
between the control and experimental groups in the female schools

-

Compare the mean and standard deviation for the math achievement test
between the control and experimental groups in the male schools

To test the study hypotheses, a dependent t-test was conducted to:
-

Compare the mean and standard deviation of the attitude toward math posttest with the pretest of the female control group.

-

Compare the mean and standard deviation of the attitude toward math posttest with the pretest of the female experimental group.
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-

Compare the mean and standard deviation of the attitude toward math posttest with the pretest of the male control.

-

Compare the mean and standard deviation of the attitude toward math posttest with the pretest of the male experimental.

B) Simple regression correlation.
To test the relevant study’s hypotheses, I will conduct a simple regression to:
-

Check if there is any correlation between the dependent variables “math
achievement test with the attitude toward math test” in the experimental group
for female students.

-

Check if there is any correlation between the dependent variables “math
achievement test with the attitude toward math test” in the experimental group
for male students.

-

Check if there is any correlation between the dependent variables “math
achievement test with the attitude toward math test” in the control group for
female students.

-

Check if there is any correlation between the dependent variables “math
achievement test with the attitude toward math test” in the control group for
male students.

78

Chapter 4: Analysis and Results
4.1 introduction
The effects of utilizing a challenging math supplementary curriculum
(Mawhiba) were investigated. The experimental groups (males and females)
received the challenging math supplementary curriculum (IV) in conjunction with
the traditional Ministry of Education math curriculum, while the control groups
(males and females) only received the Ministry of Education math curriculum. The
(DVs) were; the Math Achievement and the Attitude toward Math. The students’
mean scores were compared using the appropriate t-test. During the summer of
2016, a math achievement pretest based on the seventh-grade math curriculum was
developed and validated. At the beginning of the Fall 2016 semester, the test was
piloted; then it was administered to all groups to further establish group equivalency
and to serve as initial baseline data. Based on the pilot study, the expected time for
the math achievement pretest was about 90 minutes. The expected time for the
attitude test was twenty minutes. The study design was a randomized, pretest posttest control group design. The Math Achievement post-test was developed during
the Fall semester. It was piloted and tested for validity and reliability. Two schools,
one female and one male schools, were identified, and they agreed to participate.
Each school randomly assigned students to classes, and two classes in each school
were randomly chosen; then I assigned these classes randomly to either an
experimental or a control group. The sample size was 121 students (60 male and 61
female). The schools arranged students’ assignments by the randomization
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technique using the AL Noor program. The schools opened for the Fall semester on
September 18, 2016, and ended on January 15, 2017. The first two weeks were
dedicated to planning and organizing. Classes began on the third week. A qualified
male observer and I visited the male school once a week to make sure that the
treatment group received the Mawhiba materials as planned, and a qualified female
observer visited the female school, also once a week, to make sure the curriculum
was delivered as planned.
Chapter Outline:
This chapter is divided into three sections. The first section is about
descriptive statistics. The second section presents the inferential statistics. Finally,
a discussion of the testing of the hypothesis is presented.
4.2 data set preparation
In order to make sure the data from tests were valid and reliable, the
following procedures were followed in all pre-and post-tests:
1- Test reminder
Before any test (pre-and post-tests), teachers agreed with students on
setting a date for the test to make sure that every student attended the
test. The pretests for females were delayed once because two students
were absent. The pretests were done on the next day. On the post-tests,
teachers asked students to take these tests as a review for the final, and
the students accepted. Teachers promised to give students who took the
tests extra points to make sure they would take the tests seriously, and
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would reduce the possibility of having missing data.
2- Classroom tests setting
Every student was given a pencil, an eraser and some blank sheets of
papers for brainstorming and solving test items. Sufficient space
between students was observed to ensure there were no interactions
among students. The males’ teacher, another proctor, and I attended all
tests for the male school to support and make sure that the tests were
properly administered and to answer any clarification questions about the
test. The females’ teacher and a female observer attended all tests in the
female school to ensure that the tests were properly administered and to
make sure there were no interactions among students.
3- Test grading
All tests were graded by the researcher, reviewed by the teachers who
were provided with the answer forms, and finally reviewed by the male
and female proctors. Thus, each was reviewed three times.
4- Data entry
All data for all tests were entered in the JMP program by the researcher.
Cross-checking technique was used to ensure there was no error in the
data entry. An assistant read the data and I entered it, and then on the
next day first reviewed by the researcher (I read and the assistant
checked), and finally reviewed by two assistants on the following day
(one read and the other checked).
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4.3 descriptive statistics
4.3.1 demographic variables.
The Ministry of the Education policies place males and females in separate
schools. Table (4.1) shows the sample characteristics of the 121 students who
participated in this study. Among the 121 students, there were 60 male students
and 61 female students. The 60 male students were randomly assigned into two
groups (Experimental group= 30, Control group=30), and the 61 female students
were randomly assigned into two groups (Experimental group= 30, Control
group=31). Based on the school records, the age ranged from 13 to 15 years old
and the average age was 14 in both schools. According to the Al-Noor program
(2016) (Ministry of Education program) cited by (Aokaz Magazine, 2016), the
number of students in Saudi Arabia exceeded 6 million in public and private
schools. 18.4% of these 6 million (1,109,594 students) were from different
countries. 111,072 of non-Saudi students attend public schools. Most of these
students are in Mecca, Almadenah, Jezan, Nejran, and Riyadh states. The sample
was taken from public schools, and consisted of 100% Saudi students.
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Table 4.1: Demographic variables description

Variable

Total
sample
(N=121)

Gender
Male

60 (49.5%)
Female 61 (50.4%)

Males’ school
(N=60)
C
E

Girls school
(N=61)
E
C

30 (24.8%)
-

30 (24.8%)
-

30 (24.8%)

31 (25.2%)

30

30

30

31

0
13-15

0
13-15

0
13-15

0
13-15

Nationality
Saudi
Others
Age range

121
(100%)
0

4.3.2 Attitude toward Mathematics (ATM).
4.3.2.1 ATM pretests.
The results reported in this section consist of descriptive statistics related to:
(1) count of students in each group (male and female); and (2) central tendency
measures; (3) variability of measures of each pretest; (4) Skewness and Kurtosis of
distributions.
Figure (L1) in appendix “L” shows the distribution of the data in the male
school (the upper distribution in the figure shows the pretest attitude data for the
control group and the lower shows the data distribution for the experimental
group). Figure (L2) in appendix “L” shows the data distribution in the female
school in the JMP input. As reported in Table (4.2), the total number of students in
both schools is N=121 students, the number of male students in the male school
(49.5%; n= 60) with half of the male students (50%; n= 30) in the experimental
group and the other half (50%; n= 30) in the control group. On the other hand, the
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number of female students in the female school (50.4%; n= 61) about half of them
(49.1%; n= 30) were in the experimental group and the remaining (50.8%; n= 31)
in the control group. The range of possible scores in the attitude toward math
(ATM) in the pretest is 24-120. The mean of scores of male students in the control
group was (M=74.86, SD=16.34). The mean in the attitude toward math pretest in
the experimental group was (M=72.93, SD=13.99). Table 4.2 shows that the mean
of scores of females in the control group was (M=77.45, SD=8.91), and the mean in
the attitude toward math pretest for the experimental group was (M=75.86,
SD=10.52)
Table 4.2: Attitude Toward Math Pretest (ATM) Descriptive statistics

groups

N

Boys E
Boys C
Girls E
Girls C
Total

30
30
30
31
121

Range
of
scores
24-120
24-120
24-120
24-120

Min

Max

48
42
51
62

107
106
94
95

Range Mean

59
64
43
33

72.9
74.8
75.8
77.4

SD

Skew
ness

Kurto
sis

13.9
16.3
10.5
8.91

0.062
0.05
-0.12
0.17

0.10
-0.30
-0.27
-0.61

4.3.2.2 ATM post-tests.
Figure (L3) in appendix “L” shows the distribution of the data in male
school for the Attitude toward math post-test (the upper distribution in the figure
shows the distribution for the control group and the lower shows the data
distribution for the experimental group). Figure (L4) in appendix “L” shows the
data distribution in female schools in the JMP input. As summarized in Table
(4.3), all N=121 students in both schools attended the post-test. The range of
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possible scores in the attitude toward math (ATM) in the posttest is 24-120. The
mean of scores of the males in the ATM post-test in the experimental group
(M=78.16, SD=16.99) which was higher than the male students in the control group
(M=70.7, SD=15.42). Also, the table shows that the mean of scores of the females
in the experimental group (M=81.96, SD=15.45) which was than that of higher
mean in the attitude toward math post-test than the female students in the control
group (M=78.03, SD=15.84)
Table 4.3: Attitude Toward Math post-test (ATM) Descriptive statistics

groups

N

Boys E
Boys C
Girls E
Girls C
Total

30
30
30
31
121

Range
of
scores
24-120
24-120
24-120
24-120

Min

Max

49
46
58
42

109
105
115
105

Range Mean

60
59
57
63

78.16
70.7
81.96
78.03

SD

Skew
ness

Kurt
osis

16.9
15.4
15.4
15.8

0.045
0.61
0.18
-0.5

-0.78
-0.39
-0.91
-0.13

4.3.3 Academic achievement test (ACD).
4.3.3.1 Math Academic Achievement pretests.
Figure (L5) shows the distribution of the data in male schools (the upper
distribution in the figure shows the pretest academic achievement data for the
control group and the lower shows the data distribution for the experimental
group). Figure (L6) in appendix “L” shows the data distribution in female schools
in the JMP input. The range of possible scores in the mathematic achievement in
the pretest was 0-100. The mean of scores in the mathematics achievement pretest
of the male students in the control group (M=46.32, SD=12.64) which was little
85

higher than the mean of the male students in the experimental group (M=42.71,
SD=12.66). The table also shows that the mean of scores of the females in the
control group (M=43.95, SD=11.49) became a little lower than that of the
experimental group (M=46.1, SD=11.66).
Table 4.4: Mathematics Academic Achievement Pretest Descriptive statistics

groups

N

Boys E
Boys C
Girls E
Girls C
Total

30
30
30
31
121

Range of
scores
0-100
0-100
0-100
0-100

Min

Max

Range

20
22
22
22

67
69
67
66.6

47
47
45
44.6

Mea
n
42.7
46.3
46.1
43.9

SD
12.6
12.6
11.6
11.4

Skew
ness
0.017
-0.04
-0.21
-.003

Kurt
osis
-0.60
-0.86
-0.70
-0.62

4.3.3.2 Math Academic Achievement post-tests.
Figure (L7) in appendix “L” shows the distribution of the data of the male
students in the male school the upper distribution in the figure shows the
distribution of the academic achievement post-test for the control group and the
lower shows the data distribution for the experimental group. Figure (L8) in
appendix “L” shows the data distribution in female schools. As summarized in
Table (4.5). The range of possible scores in the mathematic achievement in the
post-test is also 0-100. The mean of scores in the mathematics achievement
posttest of male students in the experimental group (M=65.5, SD=18.68) which
was higher mean than the male students in the control group (M=57.53, SD=18.11).
The mean of the scores of the female students in the experimental group (M=59.96,
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SD=19.18) was surprisingly a little low than the mean of the female in the control
group (M=62.25, SD=18.5).
Table 4.5: Mathematics Academic Achievement Post-test Descriptive statistics

groups

N

Boys E
Boys C
Girls E
Girls C
Total

30
30
30
31
121

Range
of
scores
0-100
0-100
0-100
0-100

Min

Max

28.8
20
26.6
26.6

97.7
84.4
94.4
95.5

Range Mean

68.9
64.4
67.8
68.9

65.5
57.53
59.96
62.25

SD

Skew
ness

Kurt
osis

18.86
18.11
19.18
18.5

0.08
-0.39
-0.01
-0.10

-0.91
-0.64
-0.94
-0.65

4.4 Inferential Statistics
4.4.1 overview.
T-tests and a simple person r correlation were used to analyze the data. In
this section, a preliminary analysis, a primary analysis and a hypothesis testing are
explained in detailed. The preliminary analysis is divided into three sup topics:
missing data, outlier analysis and assumptions tests. The missing data section
consists of strategies and technique used to minimize the effect of any missing data.
The outlier testing section consists of analyzing each group in each assessment by
using a well-known outlier’s test such as Cook’s D, which was compared with other
tests such as 𝑇 2 and Mahalanobis distance. The assumptions’ tests consist of the
independent sample t-tests assumptions: normality, equal variance assumption, and
the independence and the simple person r correlation assumptions. The primary
analysis consists of an independent t-test, a dependent t-test, and a simple
correlation. Finally, hypothesis testing will be provided at the end of this chapter.
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4.4.2 preliminary analysis.
4.4.2.1 missing data.
Missing data or missing points basically means a data value was not stored
or obtained. Missing data usually happens when one participant or more do not
take the test, or when a participant does not answer some of the questions, or
chooses two answers instead of one. Missing data can have a significant impact on
the results. The following steps were taken to avoid missing data during the
experiment. First, every student got a letter to remind them of the tests. Delays
happened few times to make sure all students were present. Second, every student
received test guidelines that gave the students directions and information about the
tests. The following guidelines provided:
a- there are 45 items in the test
b- the test duration is 1 hour and 30 minutes. Teachers will periodically post
how much time remains.
c- please read carefully and answer all items
d- if you do not know the answer of a question please skip it and go to the
following one to save time. Go back to the question if you have time.
e- There is only one correct answer for each question
f- Any question with two or more answers will be eliminated
g- Communication with other students is not allowed during the test
h- Teachers will be present during the test. Please ask any question as needed
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Techers and observer of the test made sure these directions were understood and
implemented. Based on the observations, students took the tests seriously. There
were no major risks of missing data in this experimental because all students took
the tests and only few empty items with no answers or multiple answers that did not
have an impact of the result.
4.4.2.2 outliers.
Outliers typically are data points that extremely differs from the rest of the
data (Cohen et al., 2003), outliers may represent contaminated data, such as
recording error, or maybe represent an actual point. Outliers can affect the study
and give a wrong conclusion by impacting the regression coefficients and the
overall prediction and 𝑟 2 . Researchers should be careful when entering the data.
One why to do this, is to have cross checks to ensure the data were entered
correctly. This step was taken carefully when I did the grading and the data entry.
Cook’s D can be used to examine the overall impact of single points on the
results of regression equation (Cohen et al., 2003). Cook’s D became one of the
most commonly used tests to estimate the influence of outliers. It is very important
to calculate the cutoff value of Cook’s D to determine which values might have a
large influence that may affect the result. I run the Cook’ D test check for outliers.
Some suggested that Cook’s D should not exceed 1, and some suggest that the
cutoff value of Cooks’ D can be calculated by 4/(n-k-1), where “n” represents the
sample size and “k” represent the number of predictors (Belsley, Kuh, & Welsch,
1980). In this study, the cutoff value of the Cooks’ D was D=4/28= 0.142.
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Mahalanobis distance, Jackknife Distances and 𝑇 2 were also compared with the
Cook’s D and got mostly similar result.
4.4.2.2.1 pretests outliers.
Attitude toward math pre-test in the female school.
A Cook’s D analysis was applied using JMP to test for the outliers among
female students in the control group and in the experimental group in the attitude
toward math pretest. 𝑇 2 and Mahalanobis distance were compared to Cook’s D to
establish reliability. 𝑇 2 Jackknife Distances, and Mahalanobis Distance showed
that the point number “32” is an outlier which is in Cook’s D. As illustrated in
figure “L9” in appendix “L”, there was only one outlier in the experimental group
that was determined by these three tests which is “32”. Removing this outlier did
not actually make an observable change in the 𝑟 2 nor the p-value. The removal of
this outlier resulted in a little bit weaker model that is n=60, 𝑟 2 =0.0015, T=-0.30,
P=0.76. The change in 𝑟 2 is 0.0052 with a non-significant change in the p value.
Both distributions of the females control group and experimental group were
normal and did not change before or after removing this outlier.
Table 4.6: the influence of outliers of the Attitude pre-test of the female groups

groups
Girls

N
With outliers
Without outliers #32

N
61
60
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𝑹𝟐
0.0067
0.0015

T-VALUE
-0.63
-0.30

P
0.52
0.76

A Cook’s D analysis was applied using JMP to test for the outliers among
male students in the control group and the experimental group in the ATM pretest.
𝑇 2 Jackknife Distances, and Mahalanobis Distance were also compared to Cook’s
D to establish reliability. 𝑇 2 Jackknife Distances and Mahalanobis distance
showed that the points number “5,19 and 49”. As you see in figure “L10” in
appendix “L” there is only one outlier in the experimental group “49” and an outlier
in the control group “5” determined by 𝑇 2 and Mahalanobis distance. Removing
these outliers did not actually make observable changes in 𝑟 2 nor the p-value that
affect the result. The removal of these outliers resulted in a stronger model that is
n=58, 𝑟 2 =0.0229, T=-1.14, P=0.25. The change in 𝑟 2 is 0.0188 with a nonsignificant change in the p=value. Both distributions of the males control group
and the experimental group were still normal and did not change before and after
removing these outliers.
Table 4.7: the influence of outliers for the Attitude pre-test for male groups.

groups
Boys

With/without outliers
With outliers
Without outliers #49
Without outliers #5,49

N
60
59
58

𝑹𝟐
0.0041
0.0115
0.0229

T-VALUE
-0.49
-0.81
-1.14

P
0.624
0.41
0.25

Mathematics achievement pre-test in female school.
A Cook’s D analysis was applied using JMP to test for the outliers among
girls in control group and experimental group in the ACD pretest. 𝑇 2 and
Mahalanobis distance were also compared to Cook’s D to establish reliability. As
can be seen in figure “L11” in appendix “L” there was only one outlier in the
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experimental group “54” and two outliers in the control group “6 and 16”
determined by Cook’s D, 𝑇 2 and Mahalanobis distance. Removing these outliers
did not make a significant change in 𝑟 2 and the p-value. However, the removal of
these outliers resulted in a slightly stronger model that is n=58, 𝑟 2 =0.020, T=1.07,
P=0.28. The change in 𝑟 2 is 0.0112 with a non-significant change in the p=value,
but a better model. The both distributions of the female control group and the
experimental group were still normal and did not change before and after removing
these outliers.
Table 4.8: the influence of outliers for the mathematics achievement pre-test for Girls

groups
Girls

N
With outliers
Without outliers
#6,16,54

N
61
58

𝑹𝟐
0.0088
0.020

T-VALUE
0.72
1.07

P
0.47
0.28

Mathematics achievement pre-test in the male school.
A Cook’s D analysis was applied using JMP to test for the outliers among
males in control group and experimental group in the ACD pretest. 𝑇 2 and
Mahalanobis distance were also compared to Cook’s D to establish reliability. As
can be seen in figure “L12” in appendix “L” there were only two outliers in the
experimental group “49,59” determined by Cook’s D, but not outliers in 𝑇 2 and
Mahalanobis distance. Removing these outliers did not make a significant change
in 𝑟 2 and the p-value. However, the removal of these outliers resulted in a slightly
stronger model that is n=58, 𝑟 2 =0.048, T=-1.69, P=0.096. The change in 𝑟 2 was
0.028 with a non-significant change in the p=value. However, we hypothesized
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that these groups would be equivalent in pretests. Both distributions of the female
control group and the experimental group still normal and did not change before
and after removing this outlier.
Table 4.9: the influence of outliers for the mathematics achievement pre-test for boys

groups

With/without outliers

N

𝑹𝟐

T-VALUE

P

Boys

With outliers
Without outliers #59,49

60
58

0.020
0.048

-1.104
-1.69

0.27
0.096

4.4.2.2.2 post-tests outliers.
Attitude toward math post-test females.
A Cook’s D analysis was applied using JMP to test for the outliers among
females in the control group and the experimental group in the ATM posttest.
𝑇 2 and Mahalanobis distance were compared to Cook’s D to establish reliability.
As can be seen in figure “L13” in appendix “L” there were two outliers in the
control group “18, 21, and there was only one outlier in the experimental group that
determined by these three tests which was “61”. The removal of these outliers
resulted in a slightly weaker model that is n=58, 𝑟 2 =0.0002, T=0.122, P=0.45. The
change in 𝑟 2 is 0.0158 with a non-significant change in the p=value. Both
distributions of the female control group and the experimental group still normal
and did not change before and after removing this outlier.
Table 4.10: the influence of outliers of the Attitude post-test of female groups

groups
Girls

N
With outliers
Without
outliers#18,21,61

N
61
58
93

𝑹𝟐
0.016
0.0002

T-VALUE
0.98
0.122

P
0.165
0.45

Attitude toward math post-test males
A Cook’s D analysis was applied using JMP to test for the outliers among
male students in control group and experimental group in the ATM posttest.
𝑇 2 and Mahalanobis distance were also compared to Cook’s D to establish
reliability. As can be seen in figure “L14” in appendix “L” Cook’s D, 𝑇 2 and
Mahalanobis distance showed that the point number “3” was an outlier in the
control group which was in Cook’s D= 0.17 > 0.142. Removing this outlier did
make an observable change in 𝑟 2 and the p-value. The removal of this outlier
resulted in a slightly stronger model that was n=59, 𝑟 2 =0.072, T=2.11, P=0.01.
The change in 𝑟 2 was 0.022. However, removing or keeping this outlier did not
affect the decision of rejecting the null hypothesis, because the model still was
significant in any case. Both distributions of the male control group and the
experimental group still were normal and did not change before and after removing
this outlie
Table 4.11: the influence of outliers of the Attitude post-test of male groups.

groups
Boys

With/without outliers
With outliers
Without outliers #3

N
60
59
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𝑹𝟐
0.05
0.072

T-VALUE
1.78
2.11

P
0.04
0.01

Mathematics achievement post-test female
A Cook’s D analysis was applied using JMP to test for the outliers among
the females in control group and the experimental group in the ACD posttest.
𝑇 2 and Mahalanobis distance was also compared to Cook’s D to establish
reliability. As illistrated in figure “L15” in appendix “L” there is no outliers
determined by Cook’s D, 𝑇 2 and Mahalanobis distance. The model still the same
and the distribution is normal distributed.
Table 4.12: the influence of outliers of the math achievement post-test for female groups.

groups
Girls

N
With outliers
Without outliers

N
61
61

𝑹𝟐
0.003
0.003

T-VALUE
-0.47
-0.47

P
0.68
0.68

Mathematics achievement post-test males
A Cook’s D analysis was applied using JMP to test for the outliers among
the males in control group and the experimental group in the ACD posttest. 𝑇 2 and
Mahalanobis distance were also compared to Cook’s D to establish reliability. As
can be seen in figure “L16” in appendix “L” there were only two outliers in both
groups “16,46” determined by Cook’s D, 𝑇 2 and Mahalanobis distance. Removing
these outliers did not make a significant change in 𝑟 2 nor the p-value. The removal
of these outliers still a significant result n=58, 𝑟 2 =0.051, T=1.75, P=0.042. The
change in 𝑟 2 was 0.005. Removing or keeping the outliers did not affect the
decision making of rejecting the null hypothesis. Both distributions of the males
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control group and experimental group were still normal and did not change before
and after removing these outliers.
Table 4.13: the influence of outliers of the math achievement post-test for male groups.

groups

With/without outliers

N

𝑹𝟐

T-VALUE

P

Boys

With outliers
Without outliers #16,46

60
58

0.046
0.051

1.68
1.75

0.049
0.0428

4.4.2.2.3 dependent sample t-test outliers
Female students in the experimental group
A Cook’s D analysis was applied using JMP to test for the outliers among
the females in the experimental group in the ATM pre-and post-tests. 𝑇 2 and
Mahalanobis distance were also compared to Cook’s D to establish reliability.
Points “1,9,60” < 0.14 determined by Cook’s D as outliers, points “1,60” were
determined by 𝑇 2 and Mahalanobis distance. Since students in the pre-and posttest
tests were the same students n=30, the upper limit of the Cook’s was still D=0.14. I
did not consider these points as outliers because all of them < 0.14. The model was
still the same and the distribution was normal distributed.
Table 4.14: the influence of outliers of the Attitude dependent t-test of the female
experimental group

groups
Girls

N
With outliers
Without outliers 1,9,60

N
30
27

𝑹𝟐
0.052
0.020

T-VALUE
1.93
-1.08

P
0.03
0.14

Female students in the control group
A Cook’s D analysis was applied using JMP to test for the outliers among
the females in the control group in the ATM pre-and post-tests. 𝑇 2 and
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Mahalanobis distance were also compared to Cook’s D to establish reliability.
Points “49,52” < 0.14 determined by Cook’s D, 𝑇 2 and Mahalanobis distance as
outliers. Since students in the pre-and posttest tests were the same students n=30,
the upper limit of the Cook’s D=0.14. The model was still the same and the
distribution was normal. Removing or keeping these outliers would not change the
result of rejecting of accepting the null hypothesis.
Table 4.15: the influence of outliers of the Attitude dependent t-test of the female control
group

groups
Girls

N
With outliers
Without outliers 49, 52

N
31
29

𝑹𝟐
0.0005
0.016

T-VALUE
0.18
-1.001

P
0.85
0.83

Male students in the experimental group
A Cook’s D analysis was applied using JMP to test for the outliers among
the males in the experimental group in the ATM pre-and post-tests. 𝑇 2 and
Mahalanobis distance were also compared to Cook’s D to establish reliability.
Points “7,12,19,21,27,51” < 0.14 determined by Cook’s D as outliers, and only
point “19”> 0.14 was determined by 𝑇 2 and Mahalanobis distance. Since students
in the pre-and posttest tests were the same students n=30, the upper limit of the
Cook’s is still D=0.14. I did not consider these points as outliers because all of
them < 0.14. The model was still the same and the distribution was normal.
Removing or keeping these outliers would not change the decision of rejecting or
accepting the null hypothesis. However, I would keep these points because they
were <0.14 and removing them will lead to a weaker model.
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Table 4.16: the influence of outliers of the Attitude dependent t-test of the male
experimental group

groups

N

N

BOYS

With outliers
Without
outliers#7,12,19,21,27,51

30
24

𝑹𝟐
0.028
0.004

T-VALUE

P

1.23
-0.47

0.11
0.31

Male students in the control group
A Cook’s D analysis was applied using JMP to test for the outliers among
the males in the control group in the ATM pre-and post-tests. 𝑇 2 and Mahalanobis
distance was also compared to Cook’s D to establish reliability. Points “1,33” <
0.14 determined by Cook’s D. 𝑇 2 and Mahalanobis distance have determined
“5,33” < 0.14 as outliers. Since students in the pre-and posttest tests are the same
students n=30, I will not consider these as outliers. The upper limit of the Cook’s
D=0.14. The model still the same and the distribution is normal distributed.
Removing or keeping these outliers will not change the result of rejecting of
accepting the null hypothesis.
Table 4.17: the influence of outliers of the Attitude dependent t-test of the male control
group

groups
BOYS

N
With outliers
Without outliers 1,33

N
30
28

𝑹𝟐
0.017
0.02

T-VALUE
-1.0
1.09

P
0.32
0.13

4.4.2.2.4 correlation
Female students at the control group
A Cook’s D analysis was applied using JMP to test for the correlation
between academic achievement “ACD” and “ATM” outliers among the females in
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the control group in the pre-and post-tests. 𝑇 2 and Mahalanobis distance were also
compared to Cook’s D to establish reliability. Points “6” < 0.14 and “23,31”
determined by Cook’s D in the pretest. While points “35,42,52” < 0.14 and point
“48” > 0.14 were determined by Cook’s D in the post test. Since students in the
pre-and posttest tests were the same students n=31, the upper limit of the Cook’s
D=0.14, so point “48” could be consider the only outlier. However, different
outliers test determined these points as outliers, and further analysis was done to
make sure we arrive at the right conclusion with or without the outliers. The model
was still the same and the distribution was normal. Removing or keeping these
outliers would not change the result of rejecting or accepting the null hypothesis.
Table 4.18: the influence of outliers of the correlation test of the female control group

groups

N

N

R

𝑹𝟐
0.44
0.51

TVALUE
4.83
5.25

GIRLS
PRE

With outliers
Without outliers
6,23,31

31
28

0.66
0.71

GIRLS
POST

With outliers
Without outliers
35,42,48,52

31
27

0.81
0.90

P
P<0.0001
P<0.0001

0.65
0.82

7.47
10.96

P<0.0001
P<0.0001

Female students at the experimental group
A Cook’s D analysis was applied using JMP to test for the correlation
between academic achievement “ACD” and “ATM” outliers among the females in
the experimental group in the pre-and post-tests. 𝑇 2 and Mahalanobis distance
were also compared to Cook’s D to establish reliability. Point “16” > 0.14 was
determined by Cook’s D, 𝑇 2 and Mahalanobis distance as an outlier in the pretest.
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While points “45,46” < 0.14 and point “42” > 0.14 were determined by Cook’s D
in the post test. Since students in the pre-and posttest tests were the same students
n=30, the upper limit of the Cook’s D=0.14, so points “42, 16” could be considered
the only outliers because it was determined by these three tests. However, further
analysis was done to make sure we would arrive at the right conclusion with or
without the outliers. Deleting the outlier number “16” from the pretest, lead to a
stronger and significant model n=29, R=0.44, 𝑟 2 =0.019, T=2.56, P=0.016. After
deleting the outlier “16” in the pretest, the change in 𝑟 2 became 0.07 with a
significant change in the p=value. The model did not significantly change in the
post test and the distribution was still normal distributed. Removing or keeping
these outliers in the posttest did not change the result of rejecting or accepting the
null hypothesis.
Table 4.19: the influence of outliers of the correlation test of the female experimental
group

groups
GIRLS
PRE

N
With outliers
Without outliers#
16>.14

N
30
29

R
0.35
0.44

𝑹𝟐
0.12
0.19

T-VALUE
2.02
2.56

P
0.053
0.016

GIRLS
POST

With outliers
Without
outliers#42,45,46

30
27

0.77
0.87

0.60
0.77

6.49
9.25

P<0.0001
P<0.0001

Male students at the control group
A Cook’s D analysis was applied using JMP to test for the correlation
between academic achievement “ACD” and “ATM” outliers among the males in
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the control group in the pre-and post-tests. 𝑇 2 and Mahalanobis distance were also
compared to Cook’s D to establish reliability. Points “1” > 0.14 was the only
outlier determined by Cook’s D, 𝑇 2 and Mahalanobis distance. The model was still
the same and the distribution was normal. Removing or keeping this outlier would
not change the result of rejecting or accepting the null hypothesis.
Table 4.20: the influence of outliers of the correlation test of the male control group

groups
BOYS
PRE

N
With outliers
Without outliers 1

N
30
29

R
-0.01
0.13

BOYS
POST

With outliers

30

0.28

T-VALUE
𝑹𝟐
0.0002
-0.08
0.017
0.69
0.08

1.59

P
0.93
0.49
0.12

Male students at the experimental group
A Cook’s D analysis was applied using JMP to test for the correlation
between academic achievement “ACD” and “ATM” outliers among the males in
the experimental group in the pre-and post-tests. 𝑇 2 and Mahalanobis distance
were also compared to Cook’s D to establish reliability. Point “15” < 0.14 was the
only outlier determined by Cook’s D. While 𝑇 2 and Mahalanobis distance have
identified point “19”. The model was still the same and the distribution was
normal. Removing or keeping any of these outliers would not change the result of
rejecting or accepting the null hypothesis.
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Table 4.21: the influence of outliers of the correlation test of the male experimental group

groups
BOYS
PRE

N
With outliers
Without outliers

N
30
30

R
0.51
0.51

𝑹𝟐
0.26
0.26

T-VALUE
3.2
3.2

P
0.003
0.003

BOYS
POST

With outliers
Without outliers 15

30
29

0.61
0.57

0.38
0.32

4.17
3.64

0.0003
0.0011

4.4.2.3 Assumptions.
First, t-test assumptions.
A) Normality
The normality assumption means that the data points should take a normal
shape distribution. Note that each group had at least 30 students, which was
recommended by the central limit theorem, that a sample distribution takes a
normal shape when the sample size increases. At least 30 students in each group
was recommended for a t-test. To make sure that the normality assumption was
met, two analyses were performed to test this assumption. First, by examining the
histogram, Skewness, and Kurtosis of each group, we could judge whether the
distribution was normal or not. If the Skewness or Kurtosis exceeded +1 or became
below -1, that would mean the normality assumption was not met. Second, we can
check the normality assumption by using Shapiro-Wilks test and the Normal
Quantile plot.
Normality for the attitude toward math pre-test.
As shown in table 4.22, the Skewness and Kurtosis of the males’ control
group for the ATM pre-test is within -1 and +1, which indicates that the distribution
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is normal. Table 4.22 shows that the p-value of the Shapiro-Wilk W test is equal to
0.75>0.05, which indicates that the distribution is normal. The table also shows
that the Skewness and Kurtosis of the males indicates that the experimental group
for the ATM pre-test is within -1 and +1, which indicates that the distribution is
normal. The p-value of the Shapiro-Wilk W test is equal to 0.49>0.05, which
indicates the normality of the distribution.
As shown in table 4.22, the Skewness and Kurtosis of the females group in
the control group for the ATM pre-test is within -1 and +1, which indicates that the
distribution is normal. The p-value of the Shapiro-Wilk W test is equal to
0.68>0.05, which indicates the normality of the distribution. The table also shows
that the Skewness and Kurtosis of the females group in the experimental group for
the ATM pre-test is within -1 and +1, which indicates that the distribution is
normal. The p-value of the Shapiro-Wilk W test is equal to 0.33>0.05, which
indicates the normality of the distribution.
Table 4.22: Normality Assumption "Goodness of Fit Test" for the ATM pretests

groups N Mean SD Skewness Kurtosis
Boys E 30 72.93 13.99
0.062
0.10
Boys C 30 74.86 16.34
0.05
-0.30
Girls E 30 75.86 10.52
-0.12
-0.27
Girls C 31 77.45 8.91
0.17
-0.61
Total 121

Shapiro-Wilk W test
0.49
0.75
0.33
0.68

Normality for the attitude toward math post-tests
As shown in table 4.23, the Skewness and Kurtosis of the males group in
the control group for the ATM post-test is within -1 and +1, which indicates that
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the distribution is normal. The p-value of the Shapiro-Wilk W test is equal to
0.076>0.05, which indicates the normality of the distribution. The Skewness and
Kurtosis of the males group in the experimental group for the ATM post-test is
within -1 and +1, which indicates that the distribution is normal. The p-value of the
Shapiro-Wilk W test is equal to 0.60>0.05, which indicates the normality of the
distribution.
As shown in table 4.23, the Skewness and Kurtosis of the females group in
the control group for the ATM post-test is within -1 and +1, which indicates that
the distribution is normal. The p-value of the Shapiro-Wilk W test is equal to
0.68>0.05, which indicates the normality of the distribution. The Skewness and
Kurtosis of the females group in the experimental group for the ATM post-test is
within -1 and +1, which indicates that the distribution is normal. The p-value of the
Shapiro-Wilk W test is equal to 0.14>0.05, which indicates the normality of the
distribution.
Table 4.23: Normality Assumption "Goodness of Fit Test" for the ATM post-tests

groups N Mean SD Skewness Kurtosis
Boys E 30 78.16 16.99
0.045
-0.78
Boys C 30
70.7 15.42
0.61
-0.39
Girls E 30 81.96 15.45
0.18
-0.91
Girls C 31 78.03 15.84
-0.5
-0.13
Total 121

Shapiro-Wilk W test
0.60
0.07
0.14
0.68

Normality assumption for the academic achievement pretests
As shown in table 4.24, the Skewness and Kurtosis of the males group in
the control group for the ACD pre-test is within -1 and +1, which indicates that the
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distribution is normal. The p-value of the Shapiro-Wilk W test is equal to
0.77>0.05, which indicates the normality of the distribution. The Skewness and
Kurtosis of the males group in the experimental group for the ACD pre-test is
within -1 and +1, which indicates that the distribution is normal. The p-value of the
Shapiro-Wilk W test is equal to 0.38>0.05, which indicates the normality of the
distribution.
As shown in table 4.24, the Skewness and Kurtosis of the female group in
the control group for the ACD pre-test is within -1 and +1, which indicates that the
distribution is normal. The p-value of the Shapiro-Wilk W test is equal to
0.94>0.05, which indicates the normality of the distribution. The Skewness and
Kurtosis of the female experimental group for the ACD pre-test is within -1 and +1,
which indicates that the distribution is normal. The p-value of the Shapiro-Wilk W
test is equal to 0.70>0.05, which indicates the normality of the distribution.
Table 4.24: Normality Assumption "Goodness of Fit Test" for the ACD pre-tests

groups N Mean SD Skewness Kurtosis
Boys E 30 42.71 12.66
0.017
-0.60
Boys C 30 46.32 12.64
-0.04
-0.86
Girls E 30
46.1 11.66
-0.21
-0.70
Girls C 31 43.95 11.49
-0.003
-0.62
Total 121

Shapiro-Wilk W test
0.38
0.77
0.70
0.94

Normality assumption for the academic achievement post-tests
As shown in table 4.25, the Skewness and Kurtosis of the males group in
the control group for the ACD post-test is within -1 and +1, which indicates that the
distribution is normal. The p-value of the Shapiro-Wilk W test is equal to
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0.45>0.05, which indicates the normality of the distribution. The Skewness and
Kurtosis of the male experimental group for the ACD post-test is within -1 and +1,
which indicates that the distribution is normal. The p-value of the Shapiro-Wilk W
test is equal to 0.20>0.05, which indicates the normality of the distribution.
As shown in table 4.25, the Skewness and Kurtosis of the female control
group for the ACD post-test is within -1 and +1, which indicates that the
distribution is normal. The p-value of the Shapiro-Wilk W test is equal to
0.79>0.05, which indicates the normality of the distribution. The Skewness and
Kurtosis of the female experimental group for the ACD post-test is within -1 and
+1, which indicates that the distribution is normal. The p-value of the ShapiroWilk W test is equal to 0.52>0.05, which indicates the normality of the distribution.
Table 4.25: Normality Assumption "Goodness of Fit Test" for the ACD post-tests
groups N Mean SD Skewness Kurtosis
Boys E 30
65.5 18.86
0.08
-0.91
Boys C 30 57.53 18.11
-0.39
-0.64
Girls E 30 59.96 19.18
-0.01
-0.94
Girls C 31 62.25 18.5
-0.10
-0.65
Total 121

Shapiro-Wilk W test
0.20
0.45
0.52
0.79

B) Equal Variances assumption.
As shown in table 4.26, all equal variances tests “O’Brien, Brown-Forsythe,
Levee, Bartlett and F Test 2-sided”, have p-values > 0.05, which indicates that the
variances between male students in control and the experimental groups and female
students in both groups in the ATM pre-and post-test are equal. Meaning that the
equal variance assumption is met. Also, all equal variances tests “O’Brien, Brown106

Forsythe, Levee, Bartlett and F Test 2-sided”, have a p-values > 0.05, which
indicates that the variances between all groups in the ACD pre-and post-test are
equal. Meaning that the equal variance assumption is met.
Table 4.26: Equal variance Assumption “different tests” for the ATM and ACD T-tests

groups

TES
T

N

T

Pvalue

Boys E Vs
Boys C

Pre

60

-1.14

0.25

post

60

2.11

Pre

61

Post

61

O’Brien

Bro
wn

Leve Bart
ne
lett

F
Test

0.38

0.47

0.40

0.40

0.40

0.01

0.52

0.43

0.53

0.60

0.60

-0.63

0.52

0.31

0.42

0.40

0.37

0.37

0.12

0.45

0.87

0.71

0.74

0.89

0.89

Attitude Toward Math

Girls E Vs
Girls C

Academic achievement
Boys E Vs
Boys C

Girls E Vs
Girls C

Total

Pre

60

-1.1

0.27

0.99

0.88

0.88

0.99

0.99

Post

60

1.75

0.04

0.77

0.72

0.73

0.82

0.82

Pre

61

0.72

0.47

0.91

0.90

0.90

0.93

0.93

Post

61

-0.47

0.68

0.79

0.83

0.85

0.84

0.84
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C) Independence
Independence assumption of the ATM
By examining the residual by row plot shown in figure L17 in appendix L,
we can see that residuals of male students in the control and the experimental
groups in the ATM pretest are independent from each other, which indicates that
the independence assumption of the independent t-test is met. Also, the residual by
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row plot shown in figure L18 in appendix L shows us that residuals of female
students in the control and the experimental groups in the ATM pretest are
independent from each other, which indicates that the independence assumption of
the independent t-test is met.
By examining the residual by row plot shown in figure L19 in appendix L,
the residuals of male students in the control and the experimental groups in the
ATM post-test are independent from each other’s, which indicates that the
independence assumption of the independent t-test is met. Appendix L20 shows
that residuals of female students in the control and the experimental groups in the
ATM post-test are independent from each other’s, which indicates that the
independence assumption of the independent T-test is met.
Independence assumption of the ACD
By examining the residual by row plot shown in figure L21 in appendix L,
we can see that residuals of male students in the control and the experimental
groups in the ACD pre-test are independent from each other’s, which indicates that
the independence assumption of the independent T-test is met. figure L22 shows
that residuals of female students in the control and the experimental groups in the
ACD pre-test are independent from each other’s, which indicates that the
independence assumption of the independent t-test is met. As shown in figure L23
the residuals of male students in the control and the experimental groups in the
ACD post-test are independent from each other’s, which indicates that the
independence assumption of the independent t-test is met. Also by looking at the
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residual by row plot shown in figure L24, we can see that residuals of female
students in the control and the experimental groups in the ACD post-test are
independent from each other’s, which indicates that the independence assumption
of the independent t-test is met.
Second, correlation assumptions.
A) level of measurement, related pairs and outliers’ assumption
Both attitudes toward mathematics and the academic achievement
measurements are continuing variables. The ATM ranges from 24 up to 120 points,
and the ACD ranges from 0 point to 100 points. That means correlation between
these two variables is possible and doable, so the level of measurement assumption
is met. Also, each student has received both tests, which means the related pairs
assumption is also met. Moreover, as mentioned in the outliers’ section, there were
only 5 outliers that were determined and were deleted based on the outliers’ tests,
which means that the outliers assumption is met.
B) Normality
As shown in table 4.27, the Skewness and Kurtosis of the female students in
the control group for the ACD correlated with the ATM for both pretest and posttest is within -1 and +1, which indicates that the distributions for both tests are
normal. Also, according to Shapiro-Wilk W test, the distributions of the residuals
are within the red lines. The p-value of the Shapiro-Wilk W in the pretest test is
equal to 0.75>0.05, and 0.85>0.05 in the post-test, which confirm that the
normality assumption of these distributions is met. The table also shows that the
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Skewness and Kurtosis of the females in the experimental group for the ACD
correlated with the ATM for both pretest and post-test is within -1 and +1, which
indicates that the distributions for both tests are normal. The p-value of the
Shapiro-Wilk W in the pretest test is equal to 0.75>0.05, and 0.61>0.05 in the posttest, which confirm that the normality assumption of these distributions is met.
As shown in table 4.27, it appears that the Skewness and Kurtosis of the
male students in the control group for the ACD correlated with the ATM for both
pretest and post-test is within -1 and +1, which indicates that the distributions for
both tests are normal. The p-value of the Shapiro-Wilk W in the pretest test is
equal to 0.93>0.05, and 0.41>0.05 in the post-test, which confirm that the
normality assumption of these distributions is met. Similarly, the Skewness and
Kurtosis of the male students in the experimental group for the ACD correlated
with the ATM for both pretest and post-test is within -1 and +1, which indicates
that the distributions for both tests are normal. The p-value of the Shapiro-Wilk W
in the pretest test is equal to 0.45>0.05, and 0.33>0.05 in the post-test, which
confirm that the normality assumption of these distributions is met.
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Table 4.27: Normality Assumption "Goodness of Fit Test" for the correlation
groups TEST

N

R

𝑹𝟐

Boys E

Pre
post

30
30

0.51
0.61

0.26
0.38

0.21
-0.50

-0.84
-0.42

Shapiro-Wilk W
test
0.45
0.33

Boys C

Pre
Post

30
30

0.13
0.28

0.017
0.08

-0.14
0.41

-0.04
-0.32

0.93
0.41

Girls E

Pre
Post

30
30

0.44
0.77

0.19
0.60

-0.45
0.17

-0.09
-0.67

0.75
0.61

Girls C

Pre
Post

31
31

0.66
0.90

0.44
0.82

-0.24
-0.19

-0.49
-0.52

0.75
0.85

Total

Skewness Kurtosis
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c) Linearity and homoscedasticity
As shown in figure L25 in appendix L, there is a liner relationship between

ATM and ACD in both pre-tests and post-test in the female control group, which
means that the linearity assumption for the correlation is met. Also by examining
the distance between each point to the fit line, we can see that the distance of these
points to the straight-line consistency with each other’s, which means that
assumption of the homoscedasticity is met. figure L26 shows that there is a liner
relationship between ATM and ACD in both pre-tests and post-test in the female
experimental group, which means that the linearity assumption for the correlation is
met. By examining the distance between each point to the fit line, we can see that
the distance of these points to the straight-line consistency with each other’s, which
means that assumption of the homoscedasticity is met.
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As shown in figure L27 in appendix L, the correlation between ATM and
ACD in the pre-test is weak, and the points are spread, but still there is a weak
relationship between ATM and ACD in both pre-tests and post-test in the male
control group. Also, by examining the distance between each point to the fit line,
we can see that the distance of these points to the straight-line consistency with
each other’s, which means that assumption of the homoscedasticity is met. Figure
L28 shows that there is a liner relationship between ATM and ACD in both pretests and post-test in the male experimental group, which means that the linearity
assumption for the correlation is met. Also by examining the distance between each
point to the fit line, we can see that the distance of these points to the straight-line
consistency with each other’s, which means that assumption of the
homoscedasticity is met.
4.4.3 primary analysis.
4.4.3.1 independent sample t-test.
A) Attitude toward mathematics t-tests.
1- pretests
Table (4.28), shows that the mean of scores in the ATM pre-test of male
students in the experimental group (M=72.93, SD=13.99) did not statistically differ
from the mean of the male students in the control group (M=74.86, SD=16.34). As
shown in the table, a t-test was administered to compare the means, t (58) = -0.49,
p=0.62>0.05, which indicates that these groups are equivalent in the ATM pretest.
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Table 4.28: Attitude Toward Math Pretest (ATM) t-test of male groups

groups

N

Mean

SD

𝑹𝟐

DF

t

p-value

Boys E
Boys C
Total

30
30
60

72.93
74.86

13.99
16.34

0.004

58

-0.49

0.62

Table (4.29), shows that the mean of scores in the ATM pre-test of female
students in the experimental group (M=75.86, SD=10.52) did not statistically differ
from the mean of the female students in the control group (M=77.45, SD=8.91).
As shown in the table, a t-test was administered to compare the means, t (59) = 0.63, p=0.52>0.05, which indicates that these groups are equivalent in ATM.
Table 4.29: Attitude Toward Math Pretest (ATM) t-test of female groups

groups

N

Mean

SD

𝑹𝟐

DF

Girls E
Girls C
Total

30
31
61

75.86
77.45

10.52
8.91

0.006

59

t
-0.635

p-value
0.52

2- Post-tests
Table (4.30), shows that the mean of scores in the ATM post-test of male
students in the experimental group (M=78.16, SD=16.99) was statistically higher
than the mean of the male students in the control group (M=69.5, SD=15.42). An
independent t-test was administered to compare the means, t (57) = 2.11,
p=0.01<0.05, which indicated that these groups did differ in ATM post-test.
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Table 4.30: Attitude Toward Math post-test (ATM) t-test of male groups

groups

N

Mean

SD

𝑹𝟐

ES

power

DF

Boys E

30

78.16

16.99

0.072

0.53

0.64

57

Boys C
Total

29
59

69.5

15.42

t

pvalue
2.11 0.01

Table (4.31), shows that the mean of scores in the ATM post-test of female
students in the experimental group (M=81.96, SD=15.45) does not statistically
differ from the mean of the female students in the control group (M=78.03,
SD=15.84). As shown in the table, a t-test was administered to compare the means,
t (59) = 0.98, p=0.16>0.05, which indicates that these groups are equivalent in
ATM post-test.
Table 4.31: Attitude Toward Math post-test (ATM) t-test of female groups

groups
Girls E
Girls C
Total

N
30
31
61

Mean
81.96
78.03

SD
15.45
15.84

𝑹𝟐
0.016

DF
59

t
p-value
0.98
0.16

3- pretest vs. post-test (dependent t-test)
Table (4.32), shows that the mean of scores in the ATM post-test of female
students in the experimental group (M=81.9, SD=15.45) was statistically higher
than the mean of the pretest of the same group (M=75.86, SD=10.52). As shown in
the table, a t-test was administered to compare the means, t (29) = 1.93, p=0.03 <
0.05, which indicates that female students in the experimental group made
significant gain in the post-test compared to the pretest.
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Table 4.32: dependent t-test (pre .vs post-test) of female experimental group

groups

TEST

N

Mean

GIRLS
E

POST
PRE

30
30

81.9
75.86

SD

𝑹𝟐

15.45 0.026
10.52

ES

power

DF

0.35

0.58

29

t

pvalue
1.93 0.03

Table (4.33), shows that the mean of scores in the ATM post-test of female
students in the control group (M=78, SD=15.84) was statistically equivalent to the
mean of the pretest of the same group (M=77.45, SD=8.9). As shown in the table,
a t-test was administered to compare the means, t (30) = 0.18, p=0.85 > 0.05, which
indicates that the post-test of the female students in the control group does not
statistically differ from the pretest.
Table 4.33: dependent t-test (pre .vs post-test) of female control group

groups

TEST

N

Mean

SD

𝑹𝟐

DF

t

GIRLS
C

POST
PRE

31
31

78
77.45

15.84
8.9

0.002

30

0.18

p-value
0.85

Table (4.34), shows that the mean of scores in the ATM post-test of male
students in the experimental group (M=78.1, SD=16.9) was statistically equal to the
mean of the pretest of the same group (M=72.9, SD=13.9). As shown in the table,
a t-test was administered to compare the means, t (29) = 1.23, p=0.11 > 0.05, which
indicates that the post-test of the male students in the experimental group does not
statistically differ from the pretest.
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Table 4.34: dependent t-test (pre .vs post-test) of male experimental group

groups

TEST

N

Mean

SD

𝑹𝟐

DF

t

BOYS E

POST

30

78.1

16.9

0.014

29

1.23

PRE

30

72.9

13.9

p-value
0.11

Table (4.35), shows that the mean of scores in the ATM post-test of male
students in the control group (M=70.7, SD=15.42) was statistically equal to the
mean of the pretest of the same group (M=74.8, SD=16.34). As shown in the table,
a t-test was administered to compare the means, t (29) = -1.0, p=0.32 > 0.05, which
indicates that the post-test of the male students in the control group does not
statistically differ from the pretest.
Table 4.35: dependent t-test (pre .vs post-test) of male control group

groups

TEST

N

Mean

SD

𝑹𝟐

DF

t

BOYS
C

POST
PRE

30
30

70.7
74.8

15.42
16.34

0.0002

29

-1.0

p-value
0.32

B) Academic achievement t-tests
1- pretests
Table (4.36), shows that the mean of scores in the ACD pre-test of male
students in the experimental group (M=42.71, SD=12.66) does not statistically
differ from the mean of the male students in the control group (M=46.32,
SD=12.64). A t-test was administered to compare the means, t (58) = -1.104,
p=0.27>0.05, which indicates that these groups are equivalent in ACD pre-test.
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Table 4.36: Mathematics Academic Achievement Pretest t-test of male groups

groups
Boys E

N
30

Mean
42.71

SD
12.66

Boys C
Total

30
60

46.32

12.64

𝑹𝟐
0.020

DF
58

t
-1.104

p-value
0.27

Table (4.37), shows that the mean of scores in the ACD pre-test of female
students in the experimental group (M=46.1, SD=11.66) is not statistically differ of
the mean of the female students in the control group (M=43.95, SD=11.49). As
shown in the table, t-test was administered to compare the means, t (59) = 0.72,
p=0.47>0.05, which indicates that these groups are equivalent in ACD pre-test.
Table 4.37: Mathematics Academic Achievement Pretest t-test of female groups

groups
Girls E
Girls C
Total

N
30
31
61

Mean
46.1
43.95

SD
11.66
11.49

𝑹𝟐
0.0088

DF
59

t
0.723

p-value
0.47

2- post-tests
Table (4.38), shows that the mean of scores in the ACD post-test of male
students in the experimental group (M=66.8, SD=17.8) is statistically higher than
the mean of the male students in the control group (M=58.8, SD=16.9). As shown
in the table, a t-test was administered to compare the means, t (56) = 1.75,
p=0.04<0.05, which indicates that male students in the experimental group obtained
a higher score than the control group in male’s school in the ACD post-test.
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Table 4.38: Mathematics Academic Achievement Post-test t-test of male groups

groups

N

Mean

SD

𝑹𝟐

ES

power

DF

t

p-value

Boys E
Boys C
Total

29
29
58

66.8
58.8

17.8
16.9

0.051

0.46

0.53

56

1.75

0.0428

Table (4.39), shows that the mean of scores in the ACD post-test of female
students in the experimental group (M=59.96, SD=19.18) does not statistically
differ from the mean of the female students in the control group (M=62.25,
SD=18.5). As shown in the table, a t-test was administered to compare the means, t
(59) = -0.47, p=-0.68 > 0.05, which indicates that these groups are equivalent in
ACD post-test.
Table 4.39: Mathematics Academic Achievement Post-test t-test of female groups

groups
Girls E
Girls C
Total

N
30
31
61

Mean
59.96
62.25

SD
19.18
18.5

𝑹𝟐
0.003

DF
59

t
-0.47

p-value
0.68

4.4.3.2 correlation tests ATM vs. ACD.
4.4.3.2.1 correlation among female students in the control group.
A simple correlation between the ATM and the ACD was administrated in
each group to investigate if there was any relationship between these variables. As
shown in table 4.40, there is a significant positive correlation between the ATM
and the ACD r (30) = 0.66, p<0.0001 in the pre-test of the female students in the
control group. The prediction equation of the ACD for the pre-test is “ACD = 35.56129 + 1.0389528*attitudes”. Also, there was a significant strong positive
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correlation between these variables r (30) = 0.81, p<0.0001 in the post-test of the
same group. The prediction equation of the ACD for the post-test is “ACD = 15.03939 + 0.9752392*attitudes”.
Table 4.40: simple correlation (ATM .vs ACD) among females in the control group

groups

N

N

DF

R

GIRLS
PRE

With outliers

31

30

0.66

predicted
GIRLS
POST
predicted

T

P

4.83

P<.001

29 28 0.72 0.52
0.51
5.51
ACD = -35.56129 + 1.0389528*attitudes
With outliers
31 30 0.81 0.65
7.47
Without 42,49,52 28 27 0.80 0.64
0.63
6.91

P<.0001

𝑹𝟐
0.44

𝑹𝟐 adj

Without 8,31

P<.0001
P<.0001

ACD = -15.03939 + 0.9752392*attitudes
4.4.3.2.2 correlation among female students in the experimental group.

A simple correlation between the ATM and the ACD was administrated for
the female students in the experimental group “pre-and post-test” examine if there
was any relationship between these variables. As shown in table 4.41, there is a
significant positive correlation between the ATM and the ACD r (28) = 0.44,
p=0.016 < 0.05 in pre-test of the female students in the experimental group. The
prediction equation of the ACD for the pre-test is “ACD = -5.133996 +
0.7063698*attitudes”. Also, a significant strong positive correlation between these
variables r (29) = 0.77, p<0.0001 in the post-test of the same group. the prediction
equation of the ACD for the post-test is “ACD = -27.3351 + 1.0394667*attitudes”.
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Table 4.41: simple correlation (ATM .vs ACD) among females in the experimental group

groups
GIRLS
PRE

GIRLS
POST

N
With outliers

N
30

DF
29

R
0.35

T
2.02

P
0.053

Without outliers# 29 28 0.44 0.19
0.25
2.56
16
ACD = -5.133996 + 0.7063698*attitudes
With outliers
30 29 0.77 0.60
6.49
Without
27 26 0.84 0.71
0.20
7.87
outliers#42,45,60
ACD = -27.3351 + 1.0394667*attitudes

0.016

𝑹𝟐
0.12

𝑹𝟐 adj

P<0.0001
P<0.0001

4.4.3.2.3 correlation among male students in the control group.
A simple correlation between the ATM and the ACD was administrated for
the male students in the control group in both tests to examine if there was any
relationship between these variables. As shown in table 4.42, there is a week
negative correlation between the ATM and the ACD r (29) = -0.01, p=0.93 > 0.05
in pre-test of the male students in the control groups. Also, a non-significant
correlation between these variables r (29) = 0.28, p=0.12 > 0.05 in the post-test of
the same group. The prediction equation of the ACD for the post-test is “ACD = 27.3351 + 1.0394667*attitudes”.
Table 4.42: simple correlation (ATM .vs ACD) among males in the control group

groups
BOYS
PRE

BOYS
POST

N
N
DF
R
𝑹𝟐
𝑹𝟐 adj
With outliers
30
29 -0.01 0.0002
Without outliers 28
27 0.23
0.05
0.02
1,19
ACD = 33.591324 + 0.1934101*attitudes
With outliers
30
29 0.28
0.08
Without outliers 28
27 0.14
0.02
-0.01
33,36
ACD = 42.550422 + 0.1964485*attitudes
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T
-0.08
1.25

P
0.93
0.22

1.59
0.76

0.12
0.45

4.4.3.2.4 correlation among male students in the experimental group.
A simple correlation between the ATM and the ACD was administrated for
the male students in the experimental group “pre-and post-test” to examine if there
was any relationship between these variables. As shown in table (4.43), there is a
significant strong positive correlation between the ATM and the ACD r (29) = 0.51,
p=0.003 < 0.05 in pre-test of the male students experimental group. the prediction
equation of the ACD for the pre-test is “ACD = 8.5283628 + 0.4686925*attitudes”.
Also, a significant strong positive correlation between these variables r (29) = 0.61,
p= 0.0003 < 0.05 in the post-test of the same group. the prediction equation of the
ACD for the post-test is “ACD = 7.8111162 + 0.7252866*attitudes”.
Table 4.43: simple correlation (ATM .vs ACD) among males in the experimental group

groups
BOYS
PRE
BOYS
POST

N
N
DF
R
𝑹𝟐
𝑹𝟐 adj
With outliers
30
29 0.51
0.26
0.24
Without outliers
30
29 0.51
0.26
0.24
ACD = 8.5283628 + 0.4686925*attitudes
With outliers
30
29 0.61
0.38
Without outliers
29
28 0.66
0.44
0.42
15
ACD = 7.8111162 + 0.7252866*attitudes

121

T
3.2
3.2

P
0.003
0.003

4.17 0.0003
4.66 P<0.0001

4.5 Result of hypothesis testing
4.5.1 Testing research question 1 Hypothesis 1: A & 1: B.
The first research question was “What is the effect of teaching math through
the Mawhiba supplementary math gifted curriculum on students’ attitude toward
math in female public middle schools in Hail State, Saudi Arabia?” To test this
research question, a t-test was used to compare the attitude toward math scores
between the experimental and control groups in the female school. We
hypothesized that a) female students who are taught through the Mawhiba math
curriculum will perform higher on the attitude toward mathematics post-test than
female students who are taught by only the Ministry of Education math
curriculum. The null hypothesis indicates that these groups will be equal in the
ATM post-test “Ho: 1: A: M1=M2”. An independent t-test shows that the mean
of scores in the ATM post-test of female students in the experimental group
(M=81.96, SD=15.45) does not statistically differ from the mean of the female
students in the control group (M=78.03, SD=15.84). Comparing the means
results, t (59) = 0.98, p=0.16>0.05, which indicates that these groups are
equivalent in the ATM post-test. Knowing that these groups were statistically
equal in the ATM pre-test t (59) = -0.63, p=0.52>0.05, therefore, the null
hypothesis was accepted and we can conclude that female students who are
taught through the Mawhiba math supplementary curriculum are equal on the
attitude toward mathematics post-test with female students in the control group.
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We also hypothesized that b) Female students who are taught through the
Mawhiba math supplementary curriculum would gain a higher attitude toward
mathematics on the post-test than the ATM pretest, while there would be no
difference between the post and pretest for the control group. The null hypothesis
indicates that the post-test of the ATM will be equal to the pre-test for the
experimental and control group “Ho: 1: B: M1=M2”. A dependent t-test
comparison of the mean of scores in the ATM post-test of female students in the
experimental group (M=81.9, SD=15.45) was statistically higher than the mean of
the pretest of the same group (M=75.86, SD=10.52), t (29) = 1.93, p=0.03 < 0.05.
Therefore, female students in the experimental group had a significant gain in the
ATM post-test in comparison to the pretest. Also, the mean of scores of the ATM
post-test of female students in the control group (M=78, SD=15.84) was
statistically equal to the mean of the pretest of the same group (M=77.45, SD=8.9),
t (30) = 0.18, p=0.85 > 0.05. Therefore, the post-test of the female students in the
control group did not statistically differ from the pretest. Since we have a
significant gain in the ATM post-test in the female experimental group, and no
difference in the female control group, the null hypothesis was rejected.
4.5.2 Testing research question 2 hypotheses 2: A & 2: B.
The second research question was “What is the effect of teaching math
through the Mawhiba supplementary math gifted curriculum on students’ attitude
toward math in male public middle schools in Hail State, Saudi Arabia?” To test
this research question, a t-test was used to compare the attitude toward math scores
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between the experimental and control groups in the male school. We hypothesized
that a) male students who were taught through the Mawhiba math supplementary
curriculum would perform higher on the attitude toward mathematics post-test than
male students who were taught using only the Ministry of Education math
curriculum. The null hypothesis indicated that these groups would be equal in the
ATM post-test “Ho: 2: A: M1=M2” An independent t-test comparing the mean of
scores in the ATM post-test of male students in the experimental group (M=78.16,
SD=16.99) was statistically higher than the mean of the male students in the control
group (M=69.5, SD=15.42); a t-test was administered to compare the means, t (57)
= 2.11, p=0.01<0.05, which indicates that these groups differ in the ATM post-test.
Knowing that these groups were statistically equal in the ATM pre-test t (58) = 0.49, p=0.62 > 0.05, therefore, the null hypothesis was rejected and we concluded
that male students who were taught through the Mawhiba math supplementary
curriculum scored higher on the attitude toward mathematics post-test than male
students in the control group.
We also hypothesized that b) Male students who were taught through the
Mawhiba math supplementary curriculum would perform higher on the attitude
toward mathematics post-test than on the pretest, while there would be no
difference between the post and pretest for the control group. The null hypothesis
indicated that the post-test of the ATM would be equal to the pre-test for the
experimental and control groups “Ho: 2: B: M1=M2”. A dependent t-test
comparison of the means of scores in the ATM post-test of male students in the
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experimental group (M=78.1, SD=16.9) was statistically equal to the mean of the
pretest of the same group (M=72.9, SD=13.9), t (29) = 1.23, p=0.011 > 0.05.
Therefore, there was a gain in the ATM post-test for the experimental group, but
was not statistically differed from the pretest, so the null hypothesis was accepted.
Also, the mean of scores in the ATM post-test of male students in the control group
(M=70.7, SD=15.42) was statistically equal to the mean of the pretest of the same
group (M=74.8, SD=16.34), t (29) = -1.0, p=0.32 > 0.05.
4.5.3 testing research question 3 hypotheses 3.
The third research question was “What is the effect of teaching math
through the Mawhiba supplementary curriculum on students’ academic
achievement in female public middle schools in Hail State, Saudi Arabia?” To test
this research question, a t-test was used to compare the academic achievement
scores between the experimental and control groups in the female school. We
hypothesized that female students who were taught through the Mawhiba math
curriculum would perform higher in academic achievement on the mathematics
final test than female students who were taught by using only the Ministry of
Education math curriculum. The null hypothesis indicated that these groups would
be equal in the ACD post-test “Ho: 3: M1=M2”. An independent t-test revealed
that the mean of scores in the ACD post-test of female students in the experimental
group (M=59.96, SD=19.18) was not statistically different from the mean of the
female students in the control group (M=62.25, SD=18.5), t (59) = -0.47, p=-0.68 >
0.05, which indicates that these groups were equivalent in the ACD post-test.
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Knowing that these groups were also statistically equal in the ACD pre-test t (59) =
0.72, p=0.47>0.05, therefore, the null hypothesis was accepted and we conclude
that female students who were taught through the Mawhiba math supplementary
curriculum were equal on the mathematics academic achievement post-test with
female students in the control group.
4.5.4 testing research question 4 Hypothesis 4.
The fourth research question was “What is the effect of teaching math
through the Mawhiba supplementary curriculum on students’ academic
achievement in male public middle schools in Hail State, Saudi Arabia?” To test
this research question, a t-test was used to compare the math achievement scores
between the experimental and control groups in the male school. We hypothesized
that male students who were taught through the Mawhiba math curriculum would
perform higher in academic achievement on the mathematics post-test than male
students who were taught by using only the Ministry of Education math curriculum.
The null hypothesis indicated that these groups would be equal in the ACD posttest “Ho: 4: M1=M2” An independent t-test of the means of scores in the ACD
post-test of male students in the experimental group (M=66.8, SD=17.8) was
statistically higher than the mean of the male students in the control group
(M=58.8, SD=16.9), t (56) = 1.75, p=0.04<0.05, which indicates that these groups
differed in the ACD post-test. Knowing that these groups were statistically equal
in the ACD pre-test t (58) = -1.104, p=0.27>0.05, therefore, the null hypothesis was
rejected and we conclude that male students who were taught through the Mawhiba
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math supplementary curriculum got higher scores on the mathematics achievement
post-test than male students in the control group.
4.5.5 testing research question 5 Hypothesis 5: A, 5: B, 5: C & 5: D.
The final research question was “What is the correlation between the
attitude toward math scores and the math achievement scores in all schools?” To
test this research question, a simple correlation “person r” was used to examine any
correlation between the academic achievement scores and the attitude toward math
scores in all groups in both schools. We hypothesized that a) There would be a
positive correlation between the math achievement test and the attitude toward
math test in the experimental group for males. The null hypothesis indicated that
there would be no significant correlation between these variables. A simple
correlation test resulted in a finding that there was a significant positive correlation
between the ATM and the ACD r (29) = 0.51, p=0.003 < 0.05 in the pre-test of the
male students in the experimental group. Also, there was a significant positive
correlation between these variables r (29) = 0.61, p= 0.0003 < 0.05 in the post-test
of the same group. Therefore, the null hypothesis was rejected and we conclude
that a positive correlation was found between the attitude toward math and the
achievement test scores in both pre-and post-tests in the male experimental group.
We also hypothesized that b) There would be a positive correlation between
the math achievement test and the attitude toward math test in the experimental
female group. The null hypothesis indicated that there would be no significant
correlation between these variables in the female experimental group. A simple
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correlation test resulted that there was a significant positive correlation between the
ATM and the ACD r (28) = 0.44, p=0.016 < 0.05 in the pre-test of the female
students in the experimental group. Also, there was a significant positive
correlation between these variables r (29) = 0.77, p<0.0001 in the post-test of the
same group. Therefore, the null hypothesis was rejected, and we conclude that a
positive correlation was found between the attitude toward math and the
achievement test scores in both pre-and post-test in the female experimental group.
We also hypothesized that c) There would be a positive correlation between
the math achievement test and the attitude toward math test in the male students
control group. The null hypothesis indicates that there would be no significant
correlation between these variables. A simple correlation test resulted in the
finding that there was a non-significant correlation between the ATM and the ACD
r (29) = -0.01, p=0.93 > 0.05 in pre-test of the male students in the control groups.
There was also a non-significant correlation between these variables r (29) = 0.28,
p=0.12 > 0.05 in the post-test of the same group. Therefore, the null hypothesis
was accepted and we concluded that no correlation was found between the attitude
toward math and the achievement test scores in both pre-and post-test in the male
control group.
We also hypothesized that d) There would be a positive correlation between
the math achievement test and the attitude toward math test in the female control
group. The null hypothesis indicates that there would be no significant correlation
between these variables in the female control group. A simple correlation test
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showed that there was a significant positive correlation between the ATM and the
ACD r (30) = 0.66, p<0.001 in the pre-test of the female students in the control
group. There was also a significant positive correlation between these variables r
(30) = 0.81, p<0.0001 in the post-test of the same group. Therefore, the null
hypothesis was rejected and we concluded that a strong positive correlation was
found between the attitude toward math and the math academic achievement.
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Chapter 5: Conclusions, Implications and Recommendations
5.1 Summary of Study.
The purpose of this study was to investigate the effects of teaching 8th grade
students math by using the supplementary math curriculum “Mawhiba,” originally
designed for gifted students, on regular students’ attitudes toward mathematics and
mathematics achievements in regular public middle schools in Hail state in Saudi
Arabia. The Mawhiba supplementary math curriculum is a curriculum that was
designed by the King Abdul-Aziz & his Companions Foundation for Giftedness
and Creativity Institute “Mawhiba” to challenge the gifted students in Saudi
Arabia. Mawhiba’s long term goal is to find these gifted students and to give them
more attention by putting them in schools that have high standards of teaching
quality and a more challenging environment. Thus, these gifted students are
provided with challenging supplementary curricula “Mawhiba curricula” that were
aligned with the Ministry of Education traditional curriculum. Gifted students
receive both traditional and “Mawhiba” curriculum.
The idea is that these students can get the basic and factual knowledge from
the traditional curriculum and get the upper and higher level of thinking from the
“Mawhiba” supplementary curriculum. But what would be the effects of using the
Mawhiba curricula with mixed ability classrooms? That was what this study set
out to investigate. The independent variable in this study was the implementation
of the “Mawhiba” supplementary math curriculum, while the dependent variables
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were the attitudes toward mathematics (ATM) and mathematics achievement test
(ACD) scores.
The target population was all 8th grade male and female students in public
middle schools in Hail State, Saudi Arabia. The accessible population was all 8th
grade male and female students in public middle schools in the south of Hail State
“Al-Haed District” in Saudi Arabia. Two schools, one female and one male, were
chosen for this study. Schools used randomization to assign students to different
classes, then two classes in each school were randomly selected. Classes were then
randomly assigned to control and treatment groups in each school. Therefore, the
design was the randomized subjects, pretest post-test control group design. At the
beginning of Fall 2016, each group in each school took two pretests (Attitudes
toward math and math achievement pretest). During the Fall semester, treatment
groups received the Mawhiba supplementary curriculum (gifted curriculum) plus
the Ministry of Education curriculum. Control groups only received the Ministry
of Education curriculum, but with equal instruction time, and an equal number of
homework problems. At the end of the Fall 2016 semester, each group in each
school took two post-tests (Attitudes toward math and math achievement posttests).
The attitudes toward mathematics pre-and post-test instrument was the
Aiken’s Attitudes Toward Mathematics (ATM) scale Aiken, L. R. (1979) which
was translated to Arabic (Al-Furaihi, 2003). It consisted of 24 items in a five-point
Likert scale. The answers ranged from strongly disagree to strongly agree (1-5).
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The highest score in this measure is 120 points, whereas the lowest score is 24
points. According to Al-Furaihi (2003), the Arabic version of the test was checked
for validity and reliability. The coefficient alpha (Cronbach’s Alpha) of internal
consistency was used to check the reliability. The test was submitted to 20 male
students and 20 female students from the target population (Al-Furaihi, 2003). The
average time taken by the students was 20 minutes. The reliability of the test was
measured by coefficient alpha, and was 0.93.
The math achievement pre-test was based on the 7th grade traditional
curriculum and was developed during the study. A content analysis of the
curriculum, goals, and blueprint was designed based on the 7th grade (2nd semester)
math curriculum, and a first draft of the test was built upon these analyses. The test
had 45 items: 10 items of true and false, 15 items of multiple choices, 5 items of
linking, 10 items of short answers and 5 items of short answers and complete a
graph. To ensure the content validity of the test, the test was sent to 7 Professors in
several universities and 13 math teachers. Changing and modifying of the test was
done based on their responses. A pilot study was conducted in a different school
within the district to establish a reliability of the instrument. The pilot study
included 32 students. The expected time for the test was 72 minutes, and the
reliability of the test was measured as 0.82.
The math achievement post-test was based on the 8th grade (1st semester)
math curriculum and was also developed during the study. A content analysis of
the curriculum, goals, and blueprint was designed based on the 8th grade math first
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semester curriculum. The post-test contained 45 items: 10 items of true and false,
15 items of multiple choices, 10 items of complete answers, and 10 items of linking
answers. The test was sent to 7 evaluators with PhDs in the mathematics education
field and to 10 teachers and math content experts to establish content validity. The
recommendations of the 27 evaluators were taken into account and the test draft
was updated. The final draft of the posttest was piloted to establish the reliability
of the test. The test was given to 31 students from the population but not to the
students in the study. The average time of the test was 81 minutes and the
reliability of the test was measured by coefficient alpha and was 0.86.
5.2 Summary of Findings
Table 5.1 shows the descriptive statistics of the attitude toward math pretest,
while table 5.2 shows the descriptive statistics of the mathematics achievement
pretest.
Table 5.1: Attitude Toward Math Pretest (ATM) Descriptive statistics

groups

N

Boys E
Boys C
Girls E
Girls C
Total

30
30
30
31
121

Range of
scores
24-120
24-120
24-120
24-120

Min

Max

48
42
51
62

107
106
94
95
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Range Mean
59
64
43
33

72.93
74.86
75.86
77.45

SD
13.9
16.3
10.5
8.91

Skew
ness
0.062
0.05
-0.12
0.17

Kurt
osis
0.10
-0.30
-0.27
-0.61

Table 5.2: Mathematics Academic Achievement Pretest Descriptive statistics

groups

N

Boys E
Boys C
Girls E

30
30
30

Girls C
Total

31
121

Range of
scores
0-100
0-100
0-100

Mi
n
20
22
22

Max

Range Mean

67
69
67

47
47
45

42.71
46.32
46.1

0-100

22

66.6

44.6

43.95

SD
12.6
12.6
11.6

Skew
ness
0.017
-0.04
-0.21

Kurt
osis
-0.60
-0.86
-0.70

11.4

-.003

-0.62

During the Fall 2016 and after the pretests, the study was implemented by
providing the treatment groups in both male and female schools with Mawhiba
supplementary math curriculum plus the traditional math curriculum while the
control groups in both schools only received the traditional curriculum. During the
implementation, I visited the male school at least once a week to make sure that the
curriculum was delivered properly. A qualified female observer who had a
bachelor’s degree in education visited the female school once a week. A
percentage and implementation was observed and recorded to ensure the treatment
verification. Table 5.3 shows the percentage and the implementation of the
Mawhiba curriculum in both schools.
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Table 5.3: the percentage and the implementation of the Mawhiba curriculum in both
schools

Unit

Week

Oct 9th - 15th
Oct 16th - 21th
Oct 22th - 28th
Unit 2
Oct 29th – Nov 5th
Nov 6th – Nov 26th
Unit 3
Nov 27th – Dec 3st
Dec 4th – Dec 10th
Dec 4th – Dec 10th
Unit 4
Dec 4th – Dec 10th
Dec 11th – Dec 24th
Unit 5
Dec 11th – Dec 24th
Dec 25th – Dec 31th
1st week of Jan 2017
2nd week of Jan 2017
Number of activities (boys)
Number of activities (girls)
Unit 1

Activity#
1-unit1
2-unit1
3-unit1
1-unit2
2-3-unit2
1-unit3
2-unit3
Review
Review
1-2-unit4
review
1-unit 5

Boys
Page#
8
10
12
15
16-18
20
25
26-30

Girls
Activity#
Page#
1-unit1
8
2-unit1
10
3-unit1
12
1-unit2
15
2-unit2
16
Review
1-unit 3
20
1-unit 4
26
review
35
1-unit 5
35
Post tests
Finals
11 out of 15 (73%)
8 out of 15 (53%)

The post-test was built based on the content of the 8th grade traditional math
curriculum. Goals and content of the curriculum were analyzed and a blueprint was
reviewed and built based on the content analysis. The post-test was based on these
analyses. After that, the test was checked for content validity and piloted during
the semester. The content validity was checked by sending the test to experts and
teachers in the mathematics field. The pilot study was implemented by
administering the test to 31 students from the same population but not the same
students in the study. (Cronbach’s Alpha) > 0.80 was obtained. At the end of the
fall 2016 semester and after the treatment groups in both schools received the
Mawhiba supplementary curriculum, students in both the experimental and the
control groups in both schools received the two post-tests (attitude toward math and
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the math achievement post-test). Table 5.4 represents the descriptive statistics of
the attitude toward math post-test, while table 5.5 represents the descriptive
statistics of the mathematics achievement post-test.
Table 5.4: Attitude Toward Math post-test (ATM) Descriptive statistics

groups

N

Boys E
Boys C
Girls E
Girls C
Total

30
30
30
31
121

Range of
scores
24-120
24-120
24-120
24-120

Min

Max

49
46
58
42

109
105
115
105

Range Mean
60
59
57
63

78.16
70.7
81.96
78.03

SD
16.9
15.4
15.4
15.8

Skew
ness
0.045
0.61
0.18
-0.5

Kurt
osis
-0.78
-0.39
-0.91
-0.13

Table 5.5: Mathematics Academic Achievement Post-test Descriptive statistics

groups

N

Boys E
Boys C
Girls E
Girls C
Total

30
30
30
31
121

Range of
scores
0-100
0-100
0-100
0-100

Min

Max

28.8
20
26.6
26.6

97.7
84.4
94.4
95.5

Range Mean
68.9
64.4
67.8
68.9

65.5
57.53
59.96
62.25

SD
18.8
18.1
19.1
18.5

Skew
ness
0.08
-0.39
-0.01
-0.10

Kurt
osis
-0.91
-0.64
-0.94
-0.65

5.2.1 Attitude toward mathematics.
An outliers’ test and assumptions for t-tests and correlation tests were
checked. The assumptions of the t-test and the simple correlation were met for all
groups in both pre-and post-tests. An independent t-test resulted in a finding that
the mean of scores in the ATM post-test of male students in the experimental group
(M=78.16, SD=16.99) was statistically higher than the mean of the male students in
the control group (M=69.5, SD=15.42), t (57) = 2.11, p=0.01<0.05. Therefore,
these groups differed in the ATM post-test. Knowing that these groups were
136

statistically equal in the ATM pre-test t (58) = -0.49, p=0.62 > 0.05. The null
hypothesis was rejected and we could conclude that male students who were taught
through the Mawhiba math supplementary curriculum scored higher on the attitude
toward mathematics post-test than male students in the control group.
A dependent t-test compared the means of scores in the ATM post-test of
male students in the experimental group (M=78.1, SD=16.9) with the mean of the
pretest of the same group (M=72.9, SD=13.9), t (29) = 1.23, p=0.011 > 0.05. It
was found that while there was a gain in the ATM post-test for the experimental
group, it was not a statistically significant gain from the pretest, so the null
hypothesis was accepted. Also, the mean of scores in the ATM post-test of male
students in the control group (M=70.7, SD=15.4) was not statistically different
from the mean of the pretest of the same group (M=74.8, SD=16.3), t (29) = -1.0,
p=0.32 > 0.05.
An independent t-test resulted in a finding that the mean of scores in the
ATM post-test of female students in the experimental group (M=81.96, SD=15.45)
was not statistically different from the mean of the female students in the control
group (M=78.03, SD=15.84), t (59) = 0.98, p=0.16>0.05. Therefore, these groups
were equivalent in the ATM post-test. Knowing that these groups were statistically
equivalent in the ATM pre-test t (59) = -0.63, p=0.52>0.05, therefore, the null
hypothesis was accepted, and we concluded that female students who were taught
through the Mawhiba math supplementary curriculum were equal on the attitude
toward mathematics post-test with the female students in the control group.
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A dependent t-test resulted in a finding that the mean of scores in the ATM
post-test of female students in the experimental group (M=81.9, SD=15.45) was
statistically higher than the mean of the pretest of the same group (M=75.86,
SD=10.52): t (29) = 1.93, p=0.03 < 0.05. Therefore, the female students in the
experimental group scored significantly higher in the ATM post-test than in the
pretest. Also, the mean of scores of the ATM post-test of female students in the
control group (M=78, SD=15.84) was statistically equal to the mean of the pretest
of the same group (M=77.4, SD=8.9): t (30) = 0.18, p=0.85 > 0.05. Therefore, the
post-test of the female students in the control group did not statistically differ from
their pretest. Since we had a significant gain in the ATM post-test in the female
experimental group, and no difference in the female control group, the null
hypothesis was rejected.
5.2.2 Mathematics achievement tests.
An independent t-test resulted in a finding that the mean of scores in the
ACD post-test of male students in the experimental group (M=66.8, SD=17.8) was
statistically higher than the mean of the male students in the control group
(M=58.8, SD=16.9): t (56) = 1.75, p=0.04<0.05. Therefore, these groups were
different in the ACD post-test. Knowing that these groups were statistically
equivalent in the ACD pre-test t (58) = -1.104, p=0.27>0.05, therefore, the null
hypothesis was rejected and we conclude that the male students who were taught
through the Mawhiba math supplementary curriculum scored higher on the
mathematics achievement post-test than male students in the control group.
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An independent t-test resulted in a finding that the mean of scores in the
ACD post-test of female students in the experimental group (M=59.96, SD=19.18)
was not statistically different from the mean of the female students in the control
group (M=62.25, SD=18.5): t (59) = -0.47, p=-0.68 > 0.05, which indicated that
these groups were equivalent in the ACD post-test. Knowing that these groups
were also statistically equal in the ACD pre-test t (59) = 0.72, p=0.47>0.05,
therefore, the null hypothesis was accepted and we concluded that female students
who were taught through the Mawhiba math supplementary curriculum were equal
on the mathematics academic achievement post-test to female students in the
control group.
5.2.3 Simple correlation.
A simple correlation test resulted in a finding that there was a significant
positive correlation between the ATM and the ACD r (29) = 0.51, p=0.003 < 0.05
in the pre-test of the male students in the experimental group. Also, a significant
positive correlation was found between these variables r (29) = 0.61, p= 0.0003 <
0.05 in the post-test of the same group. Therefore, the null hypothesis was rejected
and we concluded that a positive correlation was found between the attitude toward
math and the achievement test scores in both pre-and post-tests in the male
experimental group.
A simple correlation test resulted in a finding that there was a significant
positive correlation between the ATM and the ACD r (28) = 0.44, p=0.016 < 0.05
in the pre-test of the female students in the experimental group. Also, a significant
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strong positive correlation was seen between these variables r (29) = 0.77,
p<0.0001 in the post-test of the same group. Therefore, the null hypothesis was
rejected and we concluded that a positive correlation was found between the
attitude toward math and the achievement test scores in both pre-and post-test in
the female experimental group.
A simple correlation test resulted in a finding that there was a nonsignificant correlation between the ATM and the ACD r (29) = -0.01, p=0.93 >
0.05 in the pre-test of the male students in the control groups. Also, a nonsignificant correlation was seen between these variables r (29) = 0.28, p=0.12 >
0.05 in the post-test of the same group. Therefore, the null hypothesis was
accepted and we concluded that no correlation was found between the attitude
toward math and the achievement test scores in both pre-and post-tests in the male
control group.
A simple correlation test resulted in a finding that there was a significant
positive correlation between the ATM and the ACD, r (30) = 0.66, p<0.0001 in the
pre-test of the female students in the control group. Also, a significant positive
correlation was seen between these variables r (30) = 0.81, p<0.0001 in the posttest of the same group. Therefore, the null hypothesis was rejected and we
concluded that a positive correlation was found between the attitude toward math
and the achievement test scores in both pre-and post-tests in the female control
group.
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Table 5.6: Summary of the null hypotheses testing results

H#
H1:A

Null Hypothesis
Female students who are taught through the Mawhiba math
supplementary curriculum will be equal on the attitude
toward mathematics post-test with female students who are
taught by only the Ministry of Education math curriculum
on the control group
Female students who are taught through the Mawhiba math
supplementary curriculum will not gain attitude toward
mathematics on the post-test compared with the pretest

Decision
Failed to
reject

H2:A

Male students who are taught through the Mawhiba math
curriculum will be equal on the attitude toward mathematics
post-test with male students who are taught by only the
Ministry of Education math curriculum

Rejected

H2:B

Male students who are taught through the Mawhiba math
supplementary curriculum will not gain attitude toward
mathematics on the post-test compared with the pretest

Failed to
reject

H3

Female students who are taught through the Mawhiba math Failed to
curriculum will perform higher on academic achievement on reject
the mathematics post-test than female students who are
taught by only the Ministry of Education math curriculum

H4

Male students who are taught through the Mawhiba math
Rejected
curriculum will perform higher on academic achievement on
the mathematics post-test than male students who are taught
by only the Ministry of Education math curriculum

H5:A

There will be no correlation between the math achievement
test and the attitude toward math test in the experimental
group for females

H5:B

There will be no correlation between the math achievement Rejected
test and the attitude toward math test in the control group for
females

H5:C

There will be no correlation between the math achievement
test and the attitude toward math test in the male students in
the experimental group

H5:D

There will be no correlation between the math achievement Failed to
test and the attitude toward math test in the control group for reject
males

H1:B
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Rejected

Rejected

Rejected

5.3 Conclusions and Inferences
In this section, research questions will be discussed separately. The study
had five different questions and 10 hypotheses as mentioned in the previews
section. Each question will be summarized. Results, analysis, discussion, and
explanation will be provided for each research question. The first and second
questions were about the effect of teaching Mawhiba curriculum on students
attitude toward math in female and male students in middle schools in Hail state in
Saudi Arabia, while the third and fourth research questions were about the effect of
teaching Mawhiba curriculum on students’ mathematics achievement in female and
male students in the same population. The final question was the correlation
between the two dependent variables (attitude toward math and the mathematics
achievement scores).
Research question 1: What is the effect of teaching math through the
Mawhiba supplementary math gifted curriculum on students’ attitude
toward math in female public middles school in Hail State, Saudi Arabia?
To answer this question, at the beginning of the fall 2016 semester, female
students in a female school were randomly assigned to control and experimental
groups, and an attitude toward math pretest was given to female students (control
and experimental) groups in the female school. The idea of the pretest was to
ensure that these groups were equivalent and that there were no biases among
groups in the attitude toward mathematics measurement. A t-test analysis was done
to test whether these groups were equivalent in their attitude toward math. Outliers
and assumptions tests were analyzed and checked to ensure that the assumptions of
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the t-tests were met. As mentioned in chapter 4, the assumptions of the t-test were
met, and extreme outliers were removed from the study. A t-test shows that female
students in the control group (M=77.45, SD=8.91) were statistically equal in their
attitude toward math pre-test with the female students (M=75.86, SD=10.52) in the
experimental group t (59) = -0.63, p=0.52>0.05. During the semester, female
students in the experimental group were taught by using both the Mawhiba math
supplementary curriculum plus the traditional curriculum while the female students
in the control group were only taught using the traditional math curriculum
provided by the Ministry of Education in Saudi Arabia. At the end of the 2016 Fall
semester, an attitude toward math post-test was administered to these groups again
to see the effect of teaching the Mawhiba supplementary math curriculum on the
attitude toward math of female students among these groups. Outliers and
assumptions of the t-tests were analyzed and checked to ensure that the
assumptions of the t-tests are met. As mentioned in chapter 4, assumptions of the ttest of the ATM post-test were met and extreme outliers were removed from the
study. Table (5.7), shows that the mean of scores of the ATM post-test of female
students in the experimental group (M=81.96, SD=15.45) is not statistically
different from the mean of the female students in the control group (M=78.03,
SD=15.84). As shown in the table, a t-test was administered to compare the means,
t (59) = 0.98, p=0.16>0.05, which indicated that these groups were equivalent in
the ATM post-test.
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Table 5.7: Independents t-test of the Attitude toward mathematics among females’ groups

groups
Girls E
Girls C
Total

N
30
31
61

Mean
81.96
78.03

SD
15.45
15.84

𝑹𝟐
0.016

DF
59

t
0.98

p-value
0.16

Table (5.8), shows that the mean of scores in the ATM post-test of female
students in the experimental group (M=81.9, SD=15.45) was statistically higher
than the mean of the pretest of the same group (M=75.86, SD=10.52). As shown in
the table, a dependent t-test was administered to compare the means of the post-test
with the pretest of each group, t (29) = 1.93, p=0.03 < 0.05, which indicates that
female students in the experimental group scored significantly higher in the ATM
post-test than in the pretest, which indicates that the Mawhiab supplementary math
curriculum had a positive impact on the attitude toward math of female students in
the experimental group. Female students in the experimental group did not differ
in a statistically significant measure in the ATM posttest from female students in
the control group because female students in the control group also scored higher
on the post-test compared to the pretest. This gain was the reason why there was
no significant difference between these groups in the ATM post-test. Also, despite
all efforts, the female experimental group only received 53% of the recommended
Mawhiba curriculum.
Table 5.8: dependent t-test (pre .vs post-test) of female experimental group

groups TEST

N

Mean

GIRLS
E

30
30

81.9 15.45 0.026 0.35
75.86 10.52

POST
PRE

SD

𝑹𝟐
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ES

power DF
0.58

29

t
1.93

pvalue
0.03

Research question 2: What is the effect of teaching math through the
Mawhiba supplementary math gifted curriculum on students’ attitude
toward math in male public middle schools in Hail State, Saudi Arabia?
To answer this question, at the beginning of 2016 Fall semester, male
students in the male school were randomly assigned to control and experimental
groups, and an attitude toward math pretest was administrated to male students
(control and experimental) groups. A t-test analysis was administered to test
whether these groups were equivalent in the attitude toward math pretest. As
mentioned in chapter 4, the assumptions of the t-test were met and extreme outliers
were removed from the study. A t-test showed that male students in the control
group (M=74.86, SD=16.34) were statistically equal in the attitude toward math
pre-test with the male students (M=72.93, SD=13.99) in the experimental group: t
(58) = -0.49, p=0.62>0.05. During the semester, male students in the experimental
group were taught by using both the Mawhiba math supplementary curriculum plus
the traditional curriculum while male students in the control group were only taught
by using the traditional math curriculum provided by the Ministry of Education in
Saudi Arabia. At the end of the 2016 Fall semester, an attitude toward math posttest was given to both groups again to examine the effect of teaching the Mawhiba
supplementary math curriculum on the attitude toward math of male students
among these groups. Outliers and assumptions of the t-tests were analyzed and
checked to ensure that the assumptions of the t-tests were met. As mentioned in
chapter 4, assumptions of the t-test of the ATM post-test were met and extreme
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outliers were removed from the study. Table (5.9), shows that the mean of scores
in the ATM post-test of the male students in the experimental group (M=78.16,
SD=16.99) was statistically higher than the mean of the male students in the control
group (M=69.5, SD=15.42), t (57) = 2.11, p=0.01<0.05.
Table 5.9: Independents t-test of the Attitude toward mathematics among males’ groups

groups
Boys E

N Mean
30 78.16

SD
16.99

Boys C
Total

29
59

15.42

69.5

𝑹𝟐
0.072

ES
0.53

power
0.64

DF
57

t
2.11

p-value
0.01

Table (5.10), shows that the mean of scores in the ATM post-test of male
students in the experimental group (M=78.1, SD=16.9) was statistically equal to the
mean of the pretest of the same group (M=72.9, SD=13.9). As shown in the table, a
t-test was administered to compare the means, t (29) = 1.23, p=0.11 > 0.05; there
was a gain of about 5.2 in the ATM post-test for male students in the experimental
group, but it was not a statistically significant gain.
Table 5.10: dependents t-test of the ATM among males’ in the experimental group

groups

TEST

N

Mean

SD

𝑹𝟐

DF

t

BOYS E

POST

30

78.1

16.9

0.014

29

1.23

PRE

30

72.9

13.9
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p-value
0.11

Research question 3: What is the effect of teaching math through the
Mawhiba supplementary math gifted curriculum on students’ academic
achievement in female public middle schools in Hail State, Saudi Arabia?
At the beginning of fall semester 2016, a math achievement pretest was
given to female students (control and experimental) groups in a female school. A ttest analysis was done to test whether these groups were equivalent in their math
achievement. As mentioned in chapter 4, the assumptions of the t-test were met,
and extreme outliers were removed from the study. A t-test shows that the mean of
scores in the ACD pre-test of female students in the experimental group (M=46.1,
SD=11.66) was not statistically different from the mean of the female students in
the control group (M=43.95, SD=11.49): t (59) = 0.72, p=0.47>0.05, which
indicates that these groups were equivalent in the ACD pre-test. During the
semester, female students in the experimental group were taught by using both the
Mawhiba math supplementary curriculum plus the traditional curriculum while
female students in the control group were only taught by using the traditional math
curriculum provided by the Ministry of Education in Saudi Arabia. At the end of
the 2016 fall semester, a math achievement post-test was administered to these
groups to examine the effect of teaching the Mawhiba supplementary math
curriculum on the math achievement of female students among these groups. As
mentioned in chapter 4, the assumptions of the t-test of the ACD post-test were met
and extreme outliers were removed from the study. Table (5.11) shows that the
mean of scores in the ACD post-test of the female students in the experimental
group (M=59.96, SD=19.18) did not statistically differ from the mean of the female
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students in the control group (M=62.25, SD=18.5), t (59) = -0.47, p=0.68 > 0.05,
which indicated that these groups were equivalent in the ACD post-test.
Table 5.11: Independents t-test of the ACD between the females’ groups

groups
Girls E
Girls C
Total

N
30
31
61

Mean
59.96
62.25

SD
19.18
18.5

𝑹𝟐
0.003

DF
59

t
-0.47

p-value
0.68

Research question 4: What is the effect of teaching math through the
Mawhiba supplementary math gifted curriculum on students’ academic
achievement in a male pubic middle school in Hail State, Saudi Arabia?
To answer this question, at the beginning of the 2016 Fall semester, a math
achievement pretest was given to male student (control and experimental) groups.
A t-test analysis was carried out to test whether these groups were equivalent in the
math achievement pretest. As mentioned in chapter 4, the assumptions of the t-test
were met and extreme outliers were removed from the study. The t-test shows that
the mean of scores in the ACD pre-test of the male students in the experimental
group (M=42.71, SD=12.66) was not statistically different from the mean of the
male students in the control group (M=46.32, SD=12.64): t (58) = -1.104,
p=0.27>0.05, which indicated that these groups were equivalent in the ACD pretest. During the semester, male students in the experimental group were taught by
using both the Mawhiba math supplementary curriculum plus the traditional
curriculum while the male students in the control group were only taught by using
the traditional math curriculum provided by the Ministry of Education in Saudi
Arabia. At the end of the 2016 Fall semester, a math achievement post-test was
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given to these groups to examine the effect of teaching Mawhiba supplementary
math curriculum on the math achievement test of male students among these
groups. As mentioned in chapter 4, the assumptions of the t-test of the ACD posttest were met and extreme outliers were removed from the study. Table (5.12),
shows that the mean of scores in the ACD post-test of the male students in the
experimental group (M=66.8, SD=17.8) was statistically higher than the mean of
the male students in the control group (M=58.8, SD=16.9). As shown in the table,
the t-test was administered to compare the means, t (56) = 1.75, p=0.04<0.05,
which indicates that the male students in the experimental group scored
significantly higher than those in the control group in male school in the ACD posttest.
Table 5.12: Independents t-test of the ACD between the males’ groups

groups

N

Mean

SD

𝑹𝟐

ES

power

DF

t

p-value

Boys E
Boys C
Total

29
29
58

66.8
58.8

17.8
16.9

0.051

0.46

0.53

56

1.75

0.042

Research question 5: What’s the correlation between the attitude toward
math scores and the math achievement scores in all schools?
Simple Person r correlation analyses was carried out to check if there was
any correlation between the two dependent variables. As shown is table 5.13, there
was a significant positive correlation between the ATM and the ACD r (30) = 0.66,
p<0.0001 in the pre-test of the female students in the control groups. The
prediction equation of the ACD for the pre-test is “ACD = -35.56129 +
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1.0389528*attitudes”. Also, there was a significant positive correlation between
these variables r (30) = 0.81, p<0.0001 in the post-test of the same group. The
prediction equation of the ACD for the post-test is “ACD = -15.03939 +
0.9752392*attitudes”. As shown in table 5.14, a significant positive correlation
between the ATM and the ACD was also found r (28) = 0.44, p=0.016 < 0.05 in the
pre-test of the female students in the experimental group. The prediction equation
of the ACD for the pre-test is “ACD = -5.133996 + 0.7063698*attitudes”. Also, a
significant positive correlation was seen between these variables r (29) = 0.77,
p<0.0001 in the post-test of the same group. The prediction equation of the ACD
for the post-test is “ACD = -27.3351 + 1.0394667*attitudes”.
Table 5.13: simple correlation (ATM .vs ACD) among female students in the control
groups

groups

N

N

DF

R

GIRLS
PRE

With outliers

31

30

0.66

predicted
GIRLS
POST
predicted

T

P

4.83

P<.0001

29
28
0.72 0.52
0.51
5.51
ACD = -35.56129 + 1.0389528*attitudes
With outliers
31
30
0.81 0.65
7.47
Without
28
27
0.80 0.64
0.63
6.91
42,49,52
ACD = -15.03939 + 0.9752392*attitudes

P<.0001

Without 8,31
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𝑹𝟐
0.44

𝑹𝟐 adj

P<.0001
P<.0001

Table 5.14: simple correlation (ATM .vs ACD) among female students in the experimental
groups

groups
GIRLS
PRE

GIRLS
POST

N
With outliers

N
30

DF
29

R
0.35

T
2.02

P
0.053

Without outliers# 29 28 0.44 0.19
0.25
2.56
16
ACD = -5.133996 + 0.7063698*attitudes
With outliers
30 29 0.77 0.60
6.49
Without
27 26 0.84 0.71
0.20
7.87
outliers#42,45,60
ACD = -27.3351 + 1.0394667*attitudes

0.016

𝑹𝟐
0.12

𝑹𝟐 adj

P<0.0001
P<0.0001

A simple correlation analysis was also carried out to check if there was any
correlation between these dependent variables among groups in the male school.
As shown in table 5.15, there was no correlation between the ATM and the ACD r
(29) = -0.01, p=0.93 > 0.05 in the pre-test of the male students in the control group.
Also, there was a non-significant correlation between these variables r (29) = 0.28,
p=0.12 > 0.05 in the post-test of the same group. The prediction equation of the
ACD for the post-test is “ACD = -27.3351 + 1.0394667*attitudes”. However, there
was a significant positive correlation between the ATM and the ACD r (29) = 0.51,
p=0.003 < 0.05 in the pre-test of the male students in the experimental group. The
prediction equation of the ACD for the pre-test is “ACD = 8.5283628 +
0.4686925*attitudes”. Also, a significant positive correlation was seen between
these variables r (29) = 0.61, p= 0.0003 < 0.05 in the post-test of the same group.
The prediction equation of the ACD for the post-test is “ACD = 7.8111162 +
0.7252866*attitudes”. Table 5.16, shows the correlation between these variables in
the pre-and post-tests of the male students in the experimental group.
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Table 5.15: simple correlation (ATM .vs ACD) among male students in the control groups

groups
BOYS
PRE

BOYS
POST

N
N
DF
R
𝑹𝟐
𝑹𝟐 adj
With outliers
30
29 -0.01 0.0002
Without outliers 28
27 0.23
0.05
0.02
1,19
ACD = 33.591324 + 0.1934101*attitudes
With outliers
30
29 0.28
0.08
Without outliers 28
27 0.14
0.02
-0.01
33,36
ACD = 42.550422 + 0.1964485*attitudes

T
-0.08
1.25

P
0.93
0.22

1.59
0.76

0.12
0.45

Table 5.16: simple correlation (ATM .vs ACD) among male students in the experimental
groups

groups
BOYS
PRE
BOYS
POST

N
With outliers
Without outliers

N
30
30

DF
29
29

R
0.51
0.51

𝑹𝟐
0.26
0.26

𝑹𝟐 adj
0.24
0.24

T
3.2
3.2

ACD = 8.5283628 + 0.4686925*attitudes
With outliers
30
29 0.61 0.38
4.17
Without outliers
29
28 0.66 0.44
0.42
4.66
36
ACD = 7.8111162 + 0.7252866*attitudes

P
0.003
0.003
0.0003
P<0.0001

5.4 Implications
This section will discuss the implications that relate to the study from three
points of view. First, implications of this study relative to the theoretical
background presented in Chapter 2 will be discussed. The theoretical background
mentioned in Chapter 2 were: the cognitive constructivism “challenges in Piaget’s
theory”, social constructivism “challenges in Vygotsky’s theory”, challenges levels
of Bloom’s Taxonomy, Critical thinking and meaningful learning and Knowledge
dimensions. Second, implications of this study relative to prior research presented
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in Chapter 2 will be discussed. Finally, implications relative to the study for
educational practice will present the meaning of the results in the field of education.
5.4.1 implications relative to theory.
5.4.1.1 Cognitive Constructivism (Challenges in Piaget’s Theory).
The basic concept of cognitive constructivism is that students can construct
and build their own knowledge by learning new information on their own. The
human brain is capable of receiving and developing new information (Ormrod,
2012). Piaget (1952) mentioned how challenging students in classrooms can
support the cognitive development for students. He used the term
“accommodation,” which happens when a student learns new information and he or
she cannot add it to his/her schema, thus leading the student to seek new
information to make sense of it; the student then reorganizes his/her schema, so
they can fit the new information in it. Accommodation can be important and useful
in the classroom setting because it is going to lead students to explore new
knowledge by thinking. Teachers should give students some problems that
challenge them, which lead the student to the accommodation stage. Challenge
happens when a teacher gives a student a higher-level thinking task than his/her
stage. Based on Piaget’s idea, challenging curriculums can also benefit students in
regular classrooms (Ormrod, 2012).
The Mawhiba math curriculum was challenging for students in the
experimental groups, which led them to the “accommodation” described by Piaget.
Some students discovered some of the solutions to problems in the Mawhiba math
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curriculum by themselves without any help from others. As reported earlier male
students in males’ school in the experimental group who received Mawhiba math
supplementary curriculum had significantly higher achievement than male students
in the control group who only received the traditional math curriculum, t (56) =
1.75, p=0.04<0.05, and a significantly higher attitude toward math scores than male
students in the control group t (57) = 2.11, p=0.01<0.05. Female students in the
experimental group who received the Mawhiba math curriculum had significantly
higher attitude toward math on the post-test compared with the pretest of the same
group, t (29) = 1.93, p=0.03 < 0.05. There was no significant difference between
the female students in the experimental and the control group in the math academic
achievement test. This lack of significant difference could be due to the
implementation of the Mawhiba math curriculum, which despite our best efforts
was only utilized 53% of what was intended.
5.4.1.2 Social Constructivism (Challenges in Vygotsky’s theory).
The concept of social-cultural theory is that learning occurs more
effectively when students interact with others. Students share their ideas and
opinions which leads them to think more critically (Ormrod, 2012). Vygotsky
(1978) emphasized the importance of cooperative learning, believing that students
think more effectively by sharing their ways of thinking than when they think by
themselves. He also emphasized the importance of challenging students, believing
that challenging problems fall in his “Zone of Proximal Development” (ZPD).
These problems are those that students cannot solve on their own, which make
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them a challenging task. That encourages individuals to seek new knowledge and
to seek new ways to find a solution for the given problem but with the help of
others. In gifted education, it is okay that teachers assist students by providing
them hints that lead them to a solution of a given problem, but they should not give
them the answers directly. It is better that teachers show students the way or give
them hints to understand the problem so the students can use these hints to search
and find the solution on their own. The Vygotskian framework suggested that
mathematics curricula in gifted education needed some cognitive challenges as well
as the attitudinal and motivational variables that enhance experiences, Koshy,
Ernest, & Casey (2009).
The findings of this study in which the challenging math supplementary
curriculum was utilized, support Vygotsky’s idea of social-cultural theory and his
idea of the challenges in “Zone of Proximal Development” (ZPD). The Mawhiba
math curriculum was given to students in the experimental groups, and it provided
the students with challenging tasks and activities that are in the ZPD mentioned in
Vygotsky’s theory. Most students who participated in these activities thought
about them at home and asked for help the next day. Hints and feedback were
provided to them which helped them later to discover the solutions by themselves.
As mentioned earlier male students who received these challenging activities from
the Mawhiba math supplementary curriculum gained significantly higher
achievement and scored significantly higher on attitude toward math scores than
male students who did not receive these activities. Female students who received
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the Mawhiba math curriculum scored significantly higher on the attitude toward
math post-test compared with the pretest of the same group.
5.4.1.3 Challenges levels of Bloom’s Taxonomy.
As mentioned in chapter 2, Bloom’s Taxonomy has six levels of learning,
which are knowledge, comprehension, application, analysis, synthesis, and
evaluation. (Bloom, 1956). According to (Stepanek, 1999), curriculum designed
for gifted students provides challenging tasks for students that target the top three
thinking levels of the Bloom’s Taxonomy. Alrwais and Saeed (2012) evaluated the
8th grade math curriculum in Saudi Arabia and mentioned that “The results of the
textbook evaluation, with respect to its adherence to the process standards,
indicated that the textbook provided good opportunities for students to build
mathematical knowledge through problem solving, satisfied opportunities to
communicate, connect, and represent, but provided few opportunities to reason
within textbook lessons”. The math curriculum of the Ministry of Education in
Saudi Arabia was designed based on several levels of thinking based on Bloom’s
Taxonomy, but it does not focus on the upper levels of thinking as does The
Mawhiba math supplementary curriculum.
The idea of this study was to provide students in the experimental groups
with the factual, procedure knowledge and the lower three levels of the Bloom’s
Taxonomy from the Ministry of Education math curriculum, and to provide these
students with the three upper levels of thinking from the Mawhiba math
supplementary curriculum. Male students in the experimental groups achieved
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significantly higher scores in mathematics and a significantly higher attitude
toward math than students in the control groups. Female students scored
significantly higher attitude toward math on the post-test compared with the pretest.
5.4.1.4 Critical Thinking and Meaningful Learning.
Critically thinking is one of the goals of education. Willingham (2008)
states that students will not think critically if they do not have the basic knowledge.
Thus, it is very important to teach students some challenging cognitive tasks and go
deeper in the text-books and provide students with examples, so they can gain the
basic knowledge and think critically about the problem. Students cannot think
critically if they know nothing about the given topic. Giving students more
examples and teaching them in depth will help students to think critically and move
from inflexible to flexible knowledge. Flexibility is the ability to transfer from one
operational mental process to another mental process. Students with flexible
thinking can connect one mathematical idea to another (Krutetskii, 1976).
Providing students with the Ministry of Education math curriculum help students
gain the basic and factual knowledge, while the Mawhiba math curriculum
provides students with tasks and problem-solving opportunities that help them to
move from inflexibility to flexibility, and from surface instruction to deep
instruction. The findings of this current study suggest that the Mawhiba math
curriculum helped male students to gain a significant higher score in the math
achievement test and improved their attitude toward mathematics more than that of
their peers who only received the traditional math curriculum.
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5.4.1.5 Attitude.
Students’ attitudes toward subjects have a strong direct impact on their
academic achievement and an indirect impact through motivation and the home
environment (Al-Furaihi, 2003). Randhawa, Beamer, and Lundberg (1993)
conducted a study with 225 students (117 males and 108 females) in a high school.
They found that self-efficacy acted as a mediator between attitude toward math and
mathematics achievement. A study by Koshy et al. (2009) of the “success cycle”,
investigated the relationship between positive impact such as motivation toward
math, effort, achievement, and success at math tasks. Koshy et al. (2009)
mentioned that providing motivated students with a challenging math curriculum
would encourage students to investigate the given tasks in depth and take them
seriously. Students with positive attitudes about math have a high math selfconfidence and self-efficacy, which Al-Furaihi (2003) mentioned as moderating
variables between attitudes and achievement. Therefore, a challenging curriculum
such as the Mawhiba curriculum would impact students’ motivation positively.
This positive motivation as mentioned in the “success cycle” would lead to
improve students’ attitudes, effort and the willingness to complete math tasks,
which in turn impacts the math achievement positively. This current study found
that the Mawhiba math curriculum helped male students to gain a significant higher
score in their attitude toward mathematics than students who did not receive the
Mawhiba challenging curriculum. Also, it helped female students in the
experimental group to gain significantly higher attitude toward math scores on the
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post-test compared with their pretest. This significant gain could explain that
Mawhiba math curriculum helped students in the experimental groups to gain a
better attitude, which has a direct impact (Al-Furaihi, 2003) and an indirect impact
through motivation and self-efficacy on achievement (Koshy et al, 2009).
5.4.2 implications relative to prior research.
5.4.2.1 M3 compared with the current study.
The project M3 Mentoring Mathematical Minds, was designed by experts in
the field of gifted math education to meet the NCTM standards, and was created for
gifted students in elementary education. It took five years to plan design, and
create enriched math units. These units were designed to enhance students’
knowledge and thinking skills and was promoted by the NCTM. The content of
these units was at least one or two grade levels higher than the regular curriculum.
These units included numbers and mathematical operations, algebra, geometry and
measurement, data analysis, and probability. A review of the (M3) project by
Gavin, Casa, Adelson, Carroll, and Sheffield (2009), questioned “Was there an
increase in mathematical understanding for mathematically gifted students after
exposure to the Project M3 curriculum units?”. The sample size of their study was
200 gifted students from nine schools entering the third grade through fifth grade.
There were statistically significant differences between the experimental groups
and the control groups. The experimental groups achieved higher scores than the
control groups on the ITBS (Iowa Tests of Basic Skills) concepts and openresponse assessments at all grade levels in the study than control groups. The
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difference between the current study and the review of the M3 provided by Gavin,
Casa, Adelson, Carroll, and Sheffield (2009), is that M3 was implemented on gifted
students, while in the current study Mawhiba was implemented on all students with
mixed abilities. In this study, male students in a mixed ability classroom who
exposed to the Mawhiba math supplementary curriculum scored significantly
higher on attitudes toward mathematics, and had a significant higher achievement
than male students who only received the traditional curriculum. Similarly, female
students in a mixed abilities classroom who were exposed to the Mawhiba math
supplementary curriculum scored significantly higher on attitudes toward
mathematics on the post-test compared with their pretest.
5.4.2.2 𝑀2 compared with the current study.
The main goal of the Gavin et al. (2013) article was to present the project
𝑀2 , which was challenging math units. The authors were interested in two units,
geometry and measurement, for all students in grades K through two. Gavin et al.
(2013) reported the math achievement in grade two in twelve different urban and
suburban districts in four different states. The authors used the Iowa Test of Basic
Skills (ITBS) to measure students’ achievement in math. The authors did not find
an assessment to measure only the geometry and measurement units in Project 𝑀2 ,
so they developed their own open-response assessment to measure these two
content areas in the second-grade students. The sample size was 385 students in
total. The experimental group involved in the project 𝑀2 was composed of 193
students, and the control groups were 192 students who did not receive the project.
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A total of 24 teachers participated in the study. The authors did not have the
opportunity to assign the students randomly. However, twelve of the teachers were
assigned randomly to the experiment groups, while the remaining teachers were
assigned to the control groups. The authors found that there were no significant
differences between the experimental and the control groups in both assessments on
the pretest, meaning that the groups were equivalent. The authors did not find any
differences between the experimental group and the control group on the ITBS test.
Knowing that the ITBS test is an assessment that measures all math content for the
second grade, the authors were interested in only two units: Geometry and
Measurement. The authors found a significant difference in these units. The
experimental groups got higher scores than the control group on the open-response
assessment, which only measures students’ knowledge in these two topics with a pvalue less than .001 and a large effect size of d=0.89.
Both the 𝑀2 project reported by Gavin et al. (2013) and this current study
were interested in seeing the effect of implementing math challenging curriculums
on students’ achievement in math assessment tests in mixed abilities classrooms.
Both results suggest that challenging math curricula enhance students’ knowledge
about math not only for gifted students but also for regular students. Students who
received the 𝑀2 units achieved higher scores in mathematics on an openassessment (two units) than those who only received the traditional curriculum.
Similarly, students exposed to the Mawhiba supplementary curriculum achieved
higher scores in mathematics and higher attitudes than students who did not receive
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Mawhiba curriculum. The difference between Gavin et al. (2013) study and the
current study was that 𝑀2 project was developed to enrich students’ knowledge in
only two units, geometry and measurement while Mawhiba curriculum was
developed to enrich students’ knowledge and was aligned with the traditional math
curriculum, so that Mawhiba has broader topics than the 𝑀2 project mentioned
above.
5.4.2.3 Riordan and Noyce (2001) (CMP) study compared with the current
study.
The Connected Math Project (CMP) is a problem-centered curriculum that
provides problem solving and mathematical skills. The CMP program was
developed at Michigan State University, which reported that it met the NCTM
curriculum standards. It has multiple topics and challenging tasks and reaches
math in depth to give students opportunities to develop a high level of
mathematical understanding and skills. With the CMP curriculum “Students tend
to work on fewer but more complex problems than in traditional programs”,
(Riordan and Noyce, 2001). Riordan and Noyce (2001) compared schools that use
the (CMP) with regular schools that used the traditional math curriculum in
Massachusetts. Their study found that schools that used the CMP curriculum for
two to three years gained higher scores in math achievement than those schools in
the comparison group. Based on the Institute of Education Sciences (2005) review
of the Riordan and Noyce study (2001), the study had a sample of 50 schools,
where 20 schools used the CMP and the remaining 30 schools used the traditional
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curriculum. Students in the Riordan and Noyce study (2001) were all in the eighth
grade from regular public education classes in Massachusetts. The researchers
hypothesized that students who were enrolled in the CMP would score higher on a
standardized test than students who were in the regular math curriculum. In the
review, there was a statistical difference on four math topics: Number Sense,
Patterns and Functions, Geometry, and Statistics. Students who were enrolled in
schools that used the CMP earned higher scores on the standardized test than
students in the comparison schools (Institute of Education Sciences, 2005).
There are some similarities and differences between Riordan and Noyce
(2001) study and the current study. One important similarity is that both studies
were conducted to compare students in regular classrooms who used challenging
math curriculum with students who only used the traditional math curriculum. One
major difference is that CMP and the traditional math curriculum in Riordan and
Noyce (2001) study, were two different curricula while the Mawhiba curriculum in
this current study is a supplementary curriculum that was aligned with the
traditional math curriculum from the Ministry of Education. The students in the
control groups received the traditional math curriculum while students in the
experimental groups received both the traditional math curriculum plus the
Mawhiba supplementary math challenging curriculum. According to the pilot
project the “Mathematics Enrichment Project” (MEP) carried out by a research
team at Brunel University, there were some major problems when MEP was
implemented. First, there were some students who lacked the factual knowledge
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and skills. Willingham (2008) suggests that students must have the basic
knowledge; otherwise, they will not proceed to the next level of thinking. The idea
in this study was to provide students with the factual knowledge and reach the first
three level of Bloom’s Taxonomy from the traditional math curriculum and provide
them with tasks, problem solving and activities from the Mawhiba supplementary
math curriculum that encourage them to go deeper in mathematics and reach higher
levels of thinking in Bloom’s Taxonomy. The result of this current study and the
Riordan and Noyce (2001) CMP study both support the idea that challenging math
curricula enhance and affect students’ achievement positively. CMP in the Riordan
and Noyce (2001) study was compared as a whole with the traditional math
curriculum.
5.4.3 Implications for educational practice.
The implications of the study will be built upon the results of the current
study mentioned in chapter 4. The first implication is that Mawhiba supplementary
math curriculum enhanced male students in the experimental group to achieve a
significant higher achievement in the mathematics post-test when compared with
male students in the control group who only received the traditional math
curriculum. Teachers, educators and professionals may consider attaching these
challenging curricula, such as “Mawhiba” along with the traditional curriculum, or
making these kinds of curricula accessible for all students and teachers, so all
students can benefit.
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The second implication, is that the percentage of implementation of the
Mawhiba supplementary math curriculum affected the study. Male students in the
experimental group were exposed to about 73% of the Mawhiba curriculum while,
exposure was only 53% in the female school. That could explain why we got
statistically significant higher result in the male school, and a gain that was not
significant gain in the female school. Teachers, educators and researchers must
know that the implementation of these challenging curricula, such as “Mawhiba” is
important.
The third implication is that Mawhiba enhanced the attitudes toward
mathematics of male students who received Mawhiba in the ATM post-test more
than male students in the control group who only received the traditional math
curriculum. Female students in the experimental group also gained a significantly
in their attitude toward mathematics in the post-test compared with the pretest.
Teachers, parents and educators must know the concept and meaning of the attitude
variable, and promote students’ attitude toward mathematics through challenging
tasks and activities that can improve students’ attitude toward the subject. As
mentioned earlier Mawhiba has activities and tasks that play an important role in
increasing students’ knowledge and attitude toward the subject.
The final implication is related to the positive significant correlation found
between the two dependent variables: attitudes toward math and the academic
achievement in all pre-and post-tests in all groups (except male students in the
control group). Thus, the academic achievement increases when the attitude
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variable improves. Teachers, parents and educators should know the importance of
the attitude variable in the education field. Teachers and parents must work toward
improving their students’ attitudes toward the subject which is as mentioned earlier
an important variable that may affect academic achievement positively.
5.5 generalizability, Limitations and Delimitation
5.5.1 generalizability.
There are two known types of external validity. First, ecological
generalizability, which refers to whether the settings, methods, environments and
materials of the study represent the real world. Ecological generalizability is an
important element of external validity. If the settings, methods, environments and
materials of the study do not represent the real world, the results of the sample
cannot be generalized to the population because the sample’s settings do not match
the real-world settings, and the result of the study could be due to the settings not
due to the treatment. As mentioned in Chapter 3, all samples in this study were
taught in their schools without changing or adding anything that could change the
settings. The only thing that was added was the Mawhiba supplementary math
curriculum which was given to only the experimental groups without changing any
of schools’ settings or environment. The settings of the samples represent the
settings and environment of their schools.
The second type of external validity is population validity, which refers to
whether the sample selected represents the target population. That can be affected
by the sampling technique and the sample size. As mentioned in chapter 3, there
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were some common characteristics in the Saudi culture. The population in this
study was very homogenous and had similarities such as tribal, linguistic, religious,
economic, and nationality characteristics. So, the sample had the same
characteristics of the bulk of the population. The sample size in this study was
determined by power analysis. As mentioned in chapter 3, based on power
analysis, the minimum size needed was 30 students in each group for the
independent t-test, 21 students for the dependent t-test and 27 students for the
simple correlation. There were 30 students in each group, which was
recommended as the minimum for t-tests.
5.5.2 Study limitations and delimitation.
As mentioned in Chapter 1, there were few limitations and delimitations
pointed out in the study. Both limitations and delimitations will be restated in this
section, which is going to provide a transition to the next section, which will
provide discussions and recommendations for future researchers related to these
limitations and delimitations.
Limitations
1- This current study required treatment verification which was a challenge
due to cultural restrictions.
2- Lack of studies that describe the population. I did not find a study that
described the population for this study. It is much easier here in the USA to
find studies that describe the population but not in Saudi Arabia. Even if
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the population is homogenous, it is still difficult when it comes to
generalizability.
3- Lack of standardized math tests in Saudi Arabia. I did not find any valid
and reliable instruments in Saudi Arabia to measure mathematics
achievement. Therefore, I had to develop valid and reliable instruments
based on the content of the mathematics curriculum to be used in this
project.
4- Since teachers do not use pre-tests in Saudi Arabia, students have not
experienced any pre-tests. I had to explain to students what a pre-test is.
Students in the study were scared by the pretests, but the teachers and I
explained that these tests were for educational purposes and had nothing to
do with their grades. Students then understood the concept of pre-tests
without ignoring the importance of them.
5- I was not able to personally perform treatment verification in the female
school because females’ schools and males’ schools were separate. I was
planning to take gender as a variable, and I was planning to compare male
and female scores. However, because of the segregation system between
male and female in Saudi Arabia. Comparing and taking gender as a
variable in this study was not recommended. Female students have their
own schools, teachers and environment. Male students also have their own
schools, teachers, and environment. Any difference between male and
female could be due to external factors such as “schools, buildings, teachers
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and environment” and not due to the gender factor, so removing the gender
variable from the study was understood by the faculty for my dissertation.
Delimitation.
1- Dependent variables. The study investigated the effects of implementing
the Mawhiba math curriculum on students’ academic achievement and
attitudes toward math.
2- Grade. The study investigated the impact of using Mawhiba supplementary
curriculum only on one middle grade level “8th grade”
3- Semester and location. The study investigates the effects of using Mawhiba
supplementary curriculum for one semester (Fall 2016) in one location.
4- Subject. The researcher in this current study was only interested in the
subject of mathematics.
5- Students’ attitudes toward mathematics measurement. The current study
used Aiken, L. R. (1979) using 5 Likert scale to measure the attitude toward
mathematics variable. Other studies using different scales might get
different results.
6- Students’ achievement measurement. The measurements used to measure
the mathematics achievement were developed, piloted, tested for reliability
and validity during the semester. Other studies using different scales might
get different results.
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5.6 Recommendations for Future Research
In this section, recommendations related to the limitations, delimitations
and implications will be given to provide future researchers with new ideas based
on this project.
5.6.1 Recommendations for future research relative to study limitations
1- An important recommendation for future researchers is to study the
demographic characteristics of the population of Saudi Arabia. Researchers
need some characteristics of a population when doing a research.
Researchers need to describe the population in their studies, so they can
generalize the results later. Not having information about the population
limits the research and the generalizability.
2- Another recommendation for researchers is to design and create
mathematical achievement measurements that are valid and reliable. I did
not find an instrument to measure academic achievement in mathematics
that is based on the content of mathematics in Saudi Arabia that was valid
and reliable for this study, so I had to design two instruments that measure
the academic achievement for this study and piloted them to be checked for
the validity and reliability.
3- Pretests in schools are not a common thing in Saudi Arabia. So, one
recommendation for future researchers is to clarify the meaning and the
purpose of pre-tests with informing the participants of the importance of
these pretests, so that students would take them seriously.
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4- I had to eliminate the gender variable as a factor because of the segregation
system in Saudi Arabia. I had to make two different studies (one for female
students and one for male students) separately. Another important
recommendation for future researchers in other countries is to take gender
as a factor and to compare between males and females.
5.6.2 Recommendations for future research relative to study delimitations.
1- The goal of this current study was to see the effect of the Mawhiba
supplementary math curriculum on two dependent variables (students’
academic achievement in math and attitudes toward mathematics).
According to the literature review, there are moderating variables between
these two dependent variables such as motivations, self-efficacy and selfregulation. Future researchers might be interested in investigating the effect
of implementing a challenging math curriculum such as Mawhiba on
different dependent variables such as motivations, self-efficacy and selfregulation and examine the correlation and relationships among these
variables.
2- The sample of this study was from the 8th grade middle school students.
Future researchers might be interested in a different grade level.
3- The study was carried out during the of Fall 2016 semester in a suburban
district in Al-Hait district, South Hail State in Saudi Arabia. Future
researchers might be interested in a different semester such as spring which
has a different topics and materials of mathematics. Future researchers
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might be also be interested in a different location in urban areas. Maybe
schools in urban areas are different than schools in the suburban areas.
Researchers can take the location as a factor.
4- Student’s attitude toward mathematics was measured by Aiken, L. R. (1979)
measurement using 5 Likert scale (ATM). The current study found that
there was no significant difference in the attitude toward mathematics
between the female students in the experimental group and the female
students in the control group in the post-test. Future researchers might seek
and try another instrument to measure students’ attitudes toward
mathematics.
5- The researcher in this current study had to build and design two instruments
to measure the math academic achievement for both pre-and post-test.
Future researchers might use these instruments to measure the math
academic achievement or create their own instruments based on the content
they are interested in.
5.6.3 Recommendations for future research relative to study implications.
Both of Piaget and Vygotsky have emphasized the importance of challenge
for children. Piaget looked at it from a cognitive point of view and emphasized
challenging through accommodation while Vygotsky looked at it from a social
cognitive point of view and emphasized challenging through the ZPD. The results
of the current study supported the idea of challenging students in mathematics
through a supplementary gifted curriculum (Mawhiba). Male students who
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received Mawhiba achieved significantly higher scores in math on the post-test
compared with male students who only received the traditional math curriculum.
Female students who received Mawhiba also achieved higher scores in the post-test
than female students who only received the traditional math curriculum. Both
Piaget and Vygotsky emphasized the importance of challenging in general, not only
math. Mathematics was the main subject in this dissertation based on the interests
of the researcher. The first recommendation for future researchers relative to study
implications is to investigate the effect of different subjects of the Mawhiba
curriculum, such as science for elementary and middle schools or physics,
chemistry and biology for high schools. Different subjects might lead to different
results.
Articles, projects and researchers from the literature review emphasized the
importance of going from the basic knowledge to higher level knowledge based on
Bloom’s Taxonomy. It is very important that students have the factual knowledge
first so they can move to the procedure and conceptual knowledge. Students will
not be able to think critically if they do not understand the issue. The second
recommendation for future researchers relative to study implications is to have a
curriculum that provides all the levels of thinking in Bloom’s taxonomy and not
ignore the need for basic knowledge, or to have a traditional curriculum plus a
supplementary challenging curriculum such as the case in this dissertation. Students
need to understand and make sense of the information first then they can think
critically about it.
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The attitude variable is one of the variables that play an important role in
education. The attitude variable can be affected by and it can affect other variables.
In this study, the Mawhiba math curriculum promoted the attitude toward
mathematics variable which affected the academic achievement positively or
maybe the attitude toward mathematics was affected positively by academic
achievement. Although students did not receive any grades for Mawhiba in this
study, only feedback, the researcher observed that some of the positive attitudes of
students in the experimental groups were increasing, such as excitement toward
tasks. The third recommendation for future researchers is to investigate the
moderating variables that were affected by Mawhiba or that affect the attitude
toward mathematics and academic achievement.
5.6.4 Recommendations for practice relative to study implications.
It has been shown that the Mawhiba supplementary math curriculum has
challenged students in the experimental groups which improved students’ attitudes
toward mathematics thus enhancing students’ efforts to work harder and think
widely about the given tasks, which in turn affected the math achievement
positively. The first recommendation for future researchers based on the study’s
implications for practice is to find a supplementary challenging curriculum that is
extended or a complementary to the main curriculum and to replicate this study in a
different population or with a different curriculum.
The current study also shows that the implementation of Mawhiba may
have affected the results. Male students in the experimental group who studied
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about 73% of Mawhiba achieved a significantly higher score on academic
achievement and attitudes toward math than male students in the control group who
did not receive the Mawhiba curriculum. On the other hand, female students in the
experimental group who received about 53% of Mawhiba gained a significant
higher score in the attitudes toward mathematics post-test compared with their
pretest. The second recommendation for future researchers is to relate or correlate
the percentage of the implementation of the challenging curriculum of each student
with their achievement, attitude and other variables.
Attitude variables can be affected by other factors, such as teachers’
attitudes, which is positively correlated with achievement. Researchers should be
careful when dealing with or measuring attitude because it can be affected by other
variables. The third recommendation for future researchers based on the study’s
implications for practice is to make sure that the attitude is affected by the
challenging curriculum and nothing else. To make sure that the dependent variables
(attitudes and achievements) were affected by and only by Mawhiba, groups in this
current study were taught by the same teachers to eliminate any teaching or attitude
factors related to the teachers in this study. Also visits of both control and
experimental groups were done to equalize these groups and eliminate any other
factors that might affect the attitude or achievement.

175

Conclusion
The purpose of this dissertation was to investigate whether the Mawhiba
supplementary curriculum was also helpful for regular students in public schools.
Although, Treatment verification was a challenge in the female’s school, the
researcher had to make sure that the curriculum was delivered for the experimental
groups as planned. Implementing an additional curriculum required teachers to do
extra tasks which was also a challenging task for both teachers and the researcher.
It would be easier for future researchers who also teach at schools to implement
this study. According to the result of this study, the Attitude Toward Mathematics
was an important variable that affected the math academic achievement. Teachers
and parents should take the Attitude Toward Mathematics in consideration and
should work toward improving their student and children attitude toward the
subject. I also suggest that the Mawhiba curriculum should be implemented on a
larger scale than it is currently being implemented. Based on the findings of this
study and the literature review, curricula that challenge students are helpful and
should be shared with everyone. Teachers should utilize a verity of strategies so
that students can link math with the real world, which will motivate them to learn
more about math (Githua and Mwangi, 2003).
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Appendix A
Reliability for Aiken Attitude Toward Math Test – English
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Appendix B
Reliability for Aiken Attitude Toward Math Test – Arabic
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Appendix C
Letter for Getting Mawhiba Consent

بسم هللا الرحمن الرحيم
السالم عليكم ورحمه هللا وبركاته
وبعد،
اتكرم بتقديم خطابي هذا الى مؤسسه الملك عبد العزيز ورجاله للموهبة واالبداع لسماح لي
باستخدام جزء من التمارين الموجودة في منهاج موهبه لماده الرياضيات في بحثي لدرجه
الدكتوراه بأمريكا حيث ان عنوان البحث يكمن في استخدام منهاج موهبه لماده الرياضيات
لطالب العاديين في المدارس الحكومية في المتوسط والثانوي حيث ان البحث يتناول منهاج
موهبه كمؤثر ايجابي بدرجات الطالب وتحفيزهم والكفآه الذاتية لدراسة الرياضيات وذألك
بناء على نظريات وقوانين
انا اعتقد واجزم ان شاء هللا ان هذا البحث سوف يكون نافعا بأذن هللا لتعليم في هذا الوطن
الغالي
تقبول تحياتي،
مقدم الطلب
احمد مبارك الرشيدي
طالب دكتوراه في الواليات المتحدة األمريكية
ايميلahmad_237004@hotmail.com :
00966509804158
0014074495682
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Appendix D
Mawhiba initial consent
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Appendix E
Letter for getting parents’ Consent

Parental Permission for Participation of a Child in a Research
Study
Florida Institute of Technology
Title of Study: The Impact of Teaching Middle School Students Math
Through the Mawhiba Curriculum on Students’ Academic Achievement and
Attitude Toward Math in a Regular School in Hail State, Saudi Arabia
Description of the research and your child’s participation
You are invited to participate in a research study conducted by Ahmed
Alreshidi. The purpose of this research is to see whether there is an impact of
implementing the Mawhiba curriculum on students’ achievement and altitude
toward math in middle schools. Your child’s participation will involve two
tests at the beginning of the semester and two tests at the end of the semester.
He or she will also receive the Mawhiba curriculum. The amount of time
required for your child’s participation would be 3 hours on the tests and
receiving the Mawhiba curriculum during the semester.
Purpose of the Study:
The goal of this study is to investigate the impact of utilizing a challenging
math curriculum for middle school students on students’ academic
achievement and attitude toward math with respect to gender in a regular
school in Hail State, Saudi Arabia
Procedures:
A t-test will be used to compare students in experimental groups with
students in control groups. Two tests will be administered: math achievement
test and attitude toward math test, to compare students’ scores. Students at
the beginning of the semester will take these two tests and will take them at
the end of the spring semester 2016. The design I will use is the randomized,
pretest post-test control group design. The estimated time for the two tests is
90 minutes.
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Risks and discomforts
There are no known risks associated with this research that I know of.
Potential benefits
Your child will receive a curriculum in math that may help him or her to think
at a higher-level in math. Your child will also receive a letter of thanks when
completing the tests.
Compensation:
There is no compensation for participating in this study.
Protection of confidentiality
I will do everything I can to protect your child’s privacy. Your child’s name will
not be in the research. I will use codes to ensure the privacy of your child. I
mentioned there is no risk that I know of that will be involved in the study.
Voluntary participation
Participation in this research study is voluntary. You may refuse to allow your
child to participate or withdraw your child from the study at any time. Your
child will not be penalized in any way should you decide not to allow your
child to participate or to withdraw your child from this study.
Right to withdraw from the study:
You have the right to withdraw your child from the study at any time without
consequence.
Whom to contact if you have questions about the study:
Ahmed Alreshidi
Graduate student at Florida Institute of Technology
407.779.1870
ahmad_237004@hotmail.com
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Whom to contact about your rights as a research participant in the study:
Dr. Lisa Steelman, IRB Chairperson
150 West University Blvd.
Melbourne, FL 32901
Email: lsteelma@fit.edu Phone: 321.674.8104
Consent
I have read this parental permission form and have been given the
opportunity to ask questions. I give my permission for my child to
participate in this study.
Participant’s signature_______________________________ Date:_________________

Child’s Name:_______________________________________
A copy of this parental permission form should be given to you.

199

Appendix F
A letter for getting the school’s consent

بسم هللا الرحمن الرحيم
السالم عليكم ورحمه هللا وبركاته
وبعد،
اتكرم بتقديم خطابي هذا الى مدرستكم لسماح لي بأجراء بحثي لدرجه الدكتوراه بمدرستكم
حيث ان عنوان البحث يكمن في استخدام منهاج موهبه لماده الرياضيات لطالب العاديين في
المدارس الحكومية في المتوسط حيث ان البحث يتناول منهاج موهبه كمؤثر ايجابي بدرجات
الطالب ومواقفهم اتجاه ماده الرياضيات وذألك بناء على نظريات وقوانين
انا اعتقد واجزم ان شاء هللا ان هذا البحث سوف يكون نافعا بأذن هللا لتعليم في هذا الوطن
الغالي
تقبلوا تحياتي،
مقدم الطلب
احمد مبارك الرشيدي
طالب دكتوراه في الواليات المتحدة األمريكية
ahmad_237004@hotmail.com
00966509804158
0014074495682
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Appendix G
Attitude toward math instrument consent
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Appendix H
Mawhiba Textbook Content – English

205

206

Appendix I
Mawhiba Textbook Content – Arabic
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Appendix J
IRP Approval
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Appendix K
Pre-and post-tests

213

214
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Appendices (L)
Chapter 4: Data analysis

Figure (L1): Attitudes toward math for the male school “pretests descriptive statistics”

girls
Figure (L2): Attitudes toward math for the female school “pretests descriptive statistics”
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boys
Figure (L3): Attitudes toward math for the male school “post-test descriptive statistics”

girls
Figure (L4): Attitudes toward math for the female school “post-test descriptive
statistics”
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boys
Figure (L5): math achievement pretest for the male school “descriptive statistics”

Girls
Figure (L6): math achievement pretest for the female school “descriptive statistics”
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boys
Figure (L7): math achievement post-test for the male school “descriptive statistics”

girls
Figure (L8): math achievement post-test for the female school “descriptive statistics”
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Figure L9: outlier testing on the ATM pretest for female school

Figure L10: outlier testing on the ATM pretest for male school
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Figure L11: outlier testing on the ACD pretest for female school

Figure L12: outlier testing on the ACD pretest for male school
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Figure L13: outlier testing on the ATM post-test for female school

Figure L14: outlier testing on the ATM post-test for male school
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Figure L15: outlier testing on the ACD post-test for female school

Figure L16: outlier testing on the ACD post-test for male school
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Figure L17: Residual by row of the Independent t-test of male students (ATM) pretest

Figure L18: Residual by row of the Independent t-test of female students (ATM) pretest
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Figure L19: Residual by row of the Independent t-test of male students (ATM) posttest

Figure L20: Residual by row of the Independent t-test of female students (ATM) posttest
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Figure L21: Residual by row of the Independent t-test of male students (ACD) pretest

Figure L22: Residual by row of the Independent t-test of female students (ACD) pretest

227

Figure L23: Residual by row of the Independent t-test of male students (ACD) posttest

Figure L24: Residual by row of the Independent t-test of female students (ACD) posttest
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Figure L25: Linearity and homoscedasticity of female students in the control group

Figure L26: Linearity and homoscedasticity of female students in the experimental group
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Figure L27: Linearity and homoscedasticity of male students in the control group

Figure L28: Linearity and homoscedasticity of male students in the experimental group
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