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The Impact of Logical Mathematical Intelligence on the 1 

Academic Achievement for Pre-Service Math Teachers 2 

 3 
This study discussed the level of logical mathematical intelligence of pre- 4 
service female mathematics teachers. The problem arises in adopting 5 
traditional curricula for teaching mathematics, which leads to low student 6 
achievement. The study objectives to measure the students' level of logical 7 
mathematical intelligence, and find out the level of students’ achievement, 8 
and measuring the level of intelligence impact on the academic 9 
achievement. The study adopted the descriptive-analytical approach. The 10 
study population consisted of (45) pre-service female math teachers. A 11 
comprehensive sample was chosen. A questionnaire was used according to 12 
the (Likert) five-point scale, taking advantage of the MIDAS scale of 13 
multiple intelligences, which consisted of (17) statements, then the 14 
researchers developed the questionnaire up to (25) statements. The validity 15 
and reliability of the questionnaire were confirmed. The findings revealed 16 
that: The general average of the logical-mathematical intelligence level for 17 
the fourth-year students was in a high degree, when the arithmetic mean of 18 
the whole questionnaire was (3.71), standard deviation was (0.74). The 19 
marks of students’ semester average were: Agree with a rate of 36.4%, 20 
strongly agree with a rate of 29.5%. The cumulative average was; 72.7% 21 
for a good level, and 25% for a very good level. Finally, there is a 22 
significant effect between the logical-mathematical intelligence of the 23 
female students, and the overall academic achievement in mathematics.   24 
 25 
Keywords: Logical intelligence, mathematics, Academic Achievement, pre- 26 
service female mathematics teachers. 27 

 28 

 29 
Introduction 30 

 31 

Logical-mathematical intelligence is one of the eight types of intelligences 32 

cited in Gardner's Theory of Multiple Intelligences. The logical-mathematical 33 
learning style refers to the student's ability to think to solve problems, learn 34 

using numbers, abstract visual information, and analyze the relationship 35 
between cause and effect. Multiple intelligences are defined as: a cognitive 36 
design that seeks to explain how students use their intelligence to solve 37 

problems and form outcomes (Jaber, 2003). Gardner's theory developed to 38 
explain the difference between students in terms of intelligence type, nature 39 
and usage patterns of intelligence. The focus of the theory is on the educational 40 
process and the learners, when they think, produces and interacts to assist 41 

themselves, their inclinations and desires. The theory asserts that every 42 
individual in this life has multiple intelligences, which vary with one another, 43 
so that they are able to learn in various areas of life. 44 

Students who learned the logical-mathematical intelligence method; They 45 
are often methodical and think logically. They are skilled at mental math 46 

problems, enjoy logic games and puzzles, and score excellent on IQ tests. 47 
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Students with logical-mathematical learning styles; They enjoy school 1 

activities, such as: mathematics, computer science, technology issues, using 2 
drafts, chemistry and any other sciences that require intelligence and 3 
determination. Math learners prefer to arrange things logically, and they often 4 
do well in regular, orderly environments. They have a strong memory, a high 5 
ability to analyze and problem-solving skill. They enjoy mathematical ideas 6 

and their applications in computer-aided design, and the use of computer 7 
applications and programming. 8 

Students who excel in mathematics, learn best when they use computers, 9 
statistical and analytical software, and actually work on projects. They prefer 10 
goal-oriented activities that are based on the logic of mathematics over non- 11 

meaningful or imprecise educational activities. They undoubtedly find the 12 
study of statistics more attractive than the study of literary subjects. 13 

Science teaching in general has focused on integrating thinking processes 14 

in learning the basics of mathematics, which facilitate learning scientific topics, 15 
and enhance students' ability to solve problems in life. Therefore, interest in 16 
logical-mathematical intelligence and students who think by reasoning, love to 17 
experiment, ask questions, reach logical and arithmetic solutions, and their 18 

need to discover things, to develop their skills in deduction and classification, 19 
and enhance their ability to deal with numbers. 20 

 21 

Problem Statement 22 
 23 

Mathematics is a purely scientific subject, which includes static and boring 24 
topics, rich in numbers and symbols, and its study requires high scientific and 25 

logical thinking. Thus, its diverse subjects need diverse and appropriate 26 
teaching strategies, and a teacher who is characterized by efficiency and tact 27 

that enables the delivery of information, and interacts with the data of the 28 
subject in a manner that motivates students and attracts them to enjoy studying 29 

the subject of numbers. Which therefore affected the achievement level of the 30 
pre-service female math teachers (Wardat et al., 2023). 31 

It is noted that the teaching strategies currently used with students in 32 
teaching scientific subjects such as mathematics, are no more than general 33 
strategies prepared in advance to suit all students, and most of them rely on 34 

direct indoctrination, and they are not effective in achieving the goals of 35 
mathematics, and boring methods are taken without taking into account the 36 

students’ tendencies, abilities and desires. These strategies made a group of 37 
students get low scores in achievement tests, accompanied by alienation, 38 
boredom, and negative attitudes towards the study materials, the teachers 39 

themselves, or the school in general (Tashtoush et al., 2023 c; Al-Masarwa, 40 

2015). The problem of low academic achievement in mathematics is classified 41 
as one of the intractable problems that are still present in the educational field, 42 
in addition to the lack of students' motivation towards it. 43 

Through the researchers's experience and her work in teaching 44 
mathematics, she noticed shortcomings in the students' abilities to complete 45 
solving equations correctly, and weaknesses in the related calculations. Some 46 
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female students suffer from low academic achievement and reluctant to study 1 

mathematics, as a result of their low motivation. Therefore, several studies 2 
were recommended, including: Al-Rashidi (2011); Hussein (2015); The 3 
necessity of paying attention to the logical-mathematical intelligence strategy, 4 
because of its impact on raising students’ achievement (Rasheed & Tashtoush, 5 
2023). 6 

Perhaps one of the reasons for the low achievement of students in 7 
mathematics; The returns to the drawback of traditional curricula in 8 
mathematics education, which lead to the low achievement of students in 9 
mathematics, foremost of which is the focus on typical training and 10 
memorization, as the goal of the traditional curriculum was; Teaching 11 

arithmetic skills, and memorizing rules and theories, through training and 12 
repetition without focusing on understanding and application (Tashtoush et al., 13 
2023 a; Fannakhosrow et al., 2022; Al-Yasiri, 2010). A number of factors 14 

influence this, including: the lack of development and modernity in the 15 
curricula, their inclusion of old topics that have lost their value, their lack of an 16 
element of suspense, and the presentation of concepts to students separate from 17 
each other. In addition to the poor preparation of mathematics teachers, and the 18 

use of traditional methods of teaching (Tashtoush et al., 2023 b; Yamin, 2013). 19 
In light of the foregoing; This study comes to determine the impact of 20 

logical-mathematical intelligence on the academic achievement of mathematics 21 
for the fourth-year female students majoring in mathematics at Sohar 22 

University. 23 

 24 

Objective of the Study  25 
 26 

This study objectives to: Measuring the level of logical-mathematical 27 

intelligence for pre-service female mathematics teachers in mathematics at 28 
Sohar University in the Sultanate of Oman. Measuring the level of educational 29 

attainment of pre-service female mathematics teachers. Determine the impact 30 
level of logical-mathematical intelligence of pre-service female mathematics 31 

teachers on the academic achievement of mathematics. 32 

 33 
 34 

Importance of the Study 35 
 36 

The theoretical importance lies in discussing logical-mathematical 37 
intelligence as an important modern topic related to student intelligence, 38 
through which it is possible to explain individual differences between students, 39 

and raise the level of their educational attainment. Mathematics was known to 40 

be one of the difficult subjects for a large percentage of students. As well as 41 
this study can form an academic point of view; To be a reference for 42 
researcherss to benefit from for future studies, by looking at the theoretical 43 

aspects, the method of addressing the subject, the study procedures, and the 44 
tool used in it.  45 
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As for the practical (applied) importance, it provides a practical 1 

opportunity for mathematics teachers, to better understand the role of logical- 2 
mathematical intelligence, in its various aspects and methods of application, in 3 
order to employ this aspect in the classroom. In addition, it opens the way for 4 
the application of modern strategies in the field of mathematics teaching, and 5 
the construction of modern teaching and learning strategies by specialists in 6 

preparing curricula. It also develops the ability to provide strategies, tools and 7 
experiences that can be used in the educational field to increase the outcome on 8 
teaching and learning. The logical-mathematical intelligence is distinguished 9 
from the rest of the other intelligences; In that it is concerned with the efficient 10 
use of numbers, and the ability to think logically. It is evident from this; 11 

Students who have this kind of intelligence are usually systematic students and 12 
think in a logical and systematic order, and they have the skill of solving 13 
mathematical problems. 14 

 15 
 16 

Study Terminology 17 
 18 
Multiple Intelligences: Gardner defined them (Gardner, 1983) as the 19 

ability to solve problems encountered by the individual, or the ability to 20 

produce culturally valuable work for the life that a person lives. He believes 21 
that the concept of intelligence should be expanded to include various abilities 22 

that reveal the potentials of creativity in individuals, thus including the 23 
following types of intelligences, as stated in his theory: music, social, physical, 24 
spatial, mathematical logic, subjectivity, linguistic, natural. 25 

Logical-Mathematical Intelligence: It is one of the types of multiple 26 
intelligences of Gardner, defined as the ability to use numbers efficiently in 27 

understanding general principles, reasoning, and logically solving problems 28 
and problems (Tashtoush et al., 2023 d; Al-Miraj, 2013). The researchers 29 

define it procedurally: it is a set of teaching and learning steps and procedures 30 
carried out by the teacher. And students, sequentially, when teaching and 31 

solving problems in order to achieve desirable learning outcomes. 32 
Thinking Patterns: They are a series of mental activities that the brain 33 

performs when discussing a topic, judging something, or solving a specific 34 

problem in math (Najm, 2007). 35 
Educational Achievement: It is reaching a certain level of information 36 

gathering and carrying out the required skills, and this is measured by 37 
standardized tests or teachers’ reports (Ahmed, 2010). The researchers define it 38 
procedurally as the total score that the students will obtain in the achievement 39 

test, which was prepared by the researchers according to Bloom’s cognitive 40 

levels, these are: (memory, understanding, application, higher levels). 41 
Theoretical Framework: The researchers discusses in the following 42 

paragraphs; The variables of the study, it works to provide information and 43 

details from the literature related to the variables of the study; In order to 44 
expand the perceptions of the researchers as well as the readers, and discuss the 45 
relationships between those variables. 46 
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Multiple intelligences theory: Gardner (1983) argues that traditional 1 

theories of intelligence do not adequately estimate human intelligence through 2 
traditional intelligence tests; Because it depends on a small rate of mental 3 
abilities. In addition, it is not fair, when you ask people to solve problems 4 
linguistic or verbally only. We find that tests that measure spatial ability; They 5 
do not allow young children to manually manipulate objects or build three 6 

dimensional structures. Moreover, traditional intelligence tests can measure 7 
school performance, but they are tools through which professional performance 8 
cannot be known. Which means that there is a gap between the measured 9 
ability of the student on the one hand, and his actual performance on the other 10 
hand (Fannakhosrow et al., 2022; Sayed, 2001).  11 

In contrast to this limited view of intelligence "in its traditional sense" 12 
which focuses on linguistic ability and logical mathematical ability; Gardner 13 
found scientific evidence that people have multiple intelligences, but to varying 14 

degrees. Therefore, he prepared a theory called the theory of multiple 15 
intelligences, when he explained it; The abilities possessed by people fall into 16 
eight intelligences, covering a wide range of human activity in different age 17 
groups. He also sees that any individual possesses eight intelligences, which 18 

are (Gardner, 1983): Linguistic intelligence: the individual's ability to use and 19 
construct language according to its meanings in a variety of tasks. Logical- 20 

Mathematical Intelligence: It refers to the ability to think logically, solve 21 
problems, infer and draw conclusions, distinguish between models and 22 

understand relationships. Visual-spatial intelligence: It is the ability to employ 23 
and perceive the place accurately through the skills of visual discrimination 24 
and spatial inference. Physical-kinesthetic intelligence: which expresses the 25 

ability to relate the body's organs to the mind, when performing some tasks, 26 
such as: sports, or the surgeon's use of the hands during work, the sculptor and 27 

the mechanic. Musical intelligence: the ability to produce music and rhythm. 28 
Social intelligence: the ability to positively interact socially with others. 29 

Personal intelligence: It means the ability to realize his feelings and motives, 30 
plan his life successfully, and make the right decisions. Natural intelligence: It 31 

means the ability to discover and classify things in nature such as plants, 32 
animals, and rocks 33 

In addition to the above multiple intelligences, Gardner (1997) pointed out 34 

that there are two other types of intelligence: spiritual intelligence and 35 
existential intelligence. Spiritual intelligence includes interest in issues of the 36 

universe and metaphysical or extrasensory sciences. Existential intelligence is 37 
concerned with issues of human existence such as life and death. 38 

 39 

 40 

Concepts of Logical Mathematical Intelligence 41 
 42 

Multiple intelligences are considered one of the high-end activities of the 43 

human mind, and these intelligences are classified as problems that are the 44 
product of creative minds. Intelligence and experimentation are an essential 45 
element in education, to develop students' abilities in the aspect of 46 
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mathematical logic, which is described as the intelligence of numbers, and to 1 

interact with them with skill and high efficiency. Al-Hayhi (2018) indicates 2 
that students who possess this talent that God Almighty bestows on human 3 
beings; It means having the ability to think logically and abstractly scientific, 4 
and possessing the skill of critical thinking, deduction, elicit, and creativity in 5 
organizing and presenting ideas. 6 

Ali (2003) indicates; To the ability of students with multiple intelligences 7 
to solve problems, learn with numbers, circulate abstract information, and 8 
analyze relationships. It is therefore the brilliance of numbers that emerge 9 
through dealing with arithmetic operations (Ibrahim, 2011). It expresses the 10 
ability of these students to solve problems according to logic, scientific 11 

thinking and deal with numbers with high skill (Khawaldeh, 2004). 12 
According to Gardner's theory, logical-mathematical intelligence means 13 

inference, calculations and patterns, and is used in schools by working through 14 

numbers, analyzing information and situations, solving problems, and how to 15 
make things (Hussain, 2008 a). 16 

This intelligence includes logical models and relationships, in solution, 17 
interpretation, and abstract thinking such as (since - then, cause and effect), and 18 

arithmetic operations in logical-mathematical intelligence include classification, 19 
tabulation, inference, generalization, deduction and conclusion, hypothesis 20 

testing and statistical treatment. From the above, the researchers conclude the 21 
concept of intelligence. Mathematical logical: the ability of students to deal and 22 

interact with numbers and symbols, and to solve their problems by 23 
calculations, classification, inference and relationships analysis (Al-Demirdash, 24 
2008). 25 

 26 

 27 

Mathematical Thinking Patterns 28 
 29 

There are several patterns of mathematical thinking, including: deductive 30 
thinking, visual thinking, critical thinking, creative thinking, analytical 31 

thinking, convergent thinking, and creative thinking. The study will focus on 32 
presenting the most important patterns of thinking in mathematics, which are 33 
considered among the main patterns of thinking in mathematics, namely: 34 

Visual thinking: Campbell (1995: p. 180) defines it as “the thinking that 35 
depends on the shapes, diagrams, and images presented in the various 36 

situations and relationships. The use of the visual approach in classroom 37 
instruction is important, given its importance in understanding the scientific 38 
content, as the presentation of these forms within the curriculum helps students 39 

to understand, improve their performance, and achieve them in those lessons. 40 

Visual thinking is based on two processes, namely: the sense of sight to 41 
identify objects. Understanding them, and imagining to form new images 42 
through recycling and reusing past experiences and mental imagination. Vision 43 

and imagination are the basis of cognitive processes in the brain that crystallize 44 
according to the memory of previous experiences (Obeid and Afana, 2003; 45 
Tashtoush et al., 2022 a). 46 
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Deductive thinking: It is a logical mental process in which the student 1 

approaches known facts with their validity. To get to know something 2 
unknown, which is the result of those issues. Al-Afoun and Mosaheb, (2012) 3 
see that this type of deductive thinking means: the ability to logical analysis, 4 
deduction, awareness of relationships, and linking between causes and results, 5 
and includes processes such as abstraction, establishing relationships, solving 6 

problems, evaluating opinions, and drawing conclusions. Obaid and Afana, 7 
(2003) enumerate the requirements of inferential thinking, through the 8 
individual performing a number of operations, represented by the following: 9 
extracting the apparent features of the situation, testing hypotheses, setting 10 
rules related to the elements, analyzing and codifying the common elements, 11 

predicting the existing relationships between the components, obtaining results. 12 
And linking it to it causes in order to solve the problem. 13 

Critical thinking: “It is the individual’s ability to express a supportive or 14 

opposing opinion in different situations, with convincing reasons for each 15 
opinion” (Al-Khalili, 2005: 23). And Mustafa (2002: 45) defines it as “the 16 
ability to judge, understand and evaluate things according to specific criteria by 17 
asking questions, making comparisons, studying facts carefully, and classifying 18 

ideas, for the purpose of arriving at the correct conclusion that leads to solving 19 
the problem.” In this paragraph, critical thinking skills as presented by Obaid 20 

and Afana (2003); Distinguishing between provable facts and allegations, 21 
distinguishing between what is related to the topic or not related to it, 22 

determines the accuracy, determines the credibility of the source of 23 
information, diagnoses ambiguous data, diagnoses logical fallacies, recognizes 24 
inconsistency in the course of reasoning or conclusion, adopts solid proof, 25 

deciding on a topic to take action, predicting the consequences of the decision 26 
or solution. 27 

Creative thinking: It is a mental activity that aims to search for solutions 28 
or previously unknown results (Saada, 2003). The Torrance tests and the 29 

Guilford tests are the most prevalent tests of creative thinking, when they refer 30 
to the most important creative thinking skills to be measured (Garwan, 2011; 31 

Tashtoush et al., 2022 b). These skills are: Originality: The most important 32 
characteristics are related to creative thinking, as it means novelty and 33 
uniqueness. Flexibility: It is the ability to generate diverse ideas that are not 34 

expected, and work to change the direction of thinking. Among the forms of 35 
flexibility are: automatic flexibility, adaptive flexibility, and the flexibility to 36 

abandon old frameworks when dealing with contemporary problems. Fluency: 37 
The ability to generate a number of ideas when addressing an issue, with speed 38 
and ease of generation. It is the process of remembering and recalling previous 39 

information or experiences. Overflow: It is the ability to enrich an idea with 40 

various new details, or a solution to a problem. Anticipating problems: It 41 
means awareness of the existence of problems or weaknesses in the 42 
environment. Some individuals are faster than others in predicting the problem 43 

and verifying its outbreak. Anticipating the problem is the first step in the 44 
search for a solution (Tashtoush et al., 2020 a). 45 

 46 
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Literature Review 1 
 2 

In presenting the theoretical literature, the researchers by presenting a 3 
selection of literature, assert the following: confirm the existence of a gap in 4 
those studies that justify conducting the current study, and confirming that this 5 
topic has not been discussed or researched by the researcherss, according to 6 

this methodology and according to this study population. The other side, which 7 
is no less important, is expanding the perceptions of the researchers and the 8 
reader through the discussions that took place in those studies, about the 9 
relationships between the variables of each study, in addition to benefiting 10 
from the adopted approaches, the tools used in them, the questionnaire’s topics 11 

and statements, the methods of analysis used in them, and knowledge of the 12 
results that have been achieved. reached, and recommendations of those 13 
studies. This will undoubtedly help the researchers and reader to gain 14 

additional experience in the subject of the study. The following paragraphs 15 
present two sets of studies, the first on multiple intelligences, and the second 16 
on logical-mathematical intelligence. 17 

 18 

 19 

Studies on Multiple Intelligences 20 
 21 

Marjan and Al-Shirawi Study (2021); The aim of the research is to 22 

standardize the MIDAS (Multiple Intelligences Developmental Assessment 23 
Scales) scale of multiple intelligences for female students of physical education 24 
at Sohar University in the Sultanate of Oman, and to identify the extent of the 25 

availability of multiple intelligences among female students of the physical 26 
education program at the College of Education and Arts at Sohar University, 27 

and the differences in these multiple intelligences for female students. The 28 
authors used the descriptive approach on a sample of (64) female students, who 29 

were chosen by the intentional method (Tashtoush et al., 2020 b). The MIDAS 30 
sale was used, which consisted of (119) statements distributed in (8) axes that 31 

represented multiple intelligences. The most important results resulted in 32 
verifying the calculation of the psychometric properties of the MIDAS scale 33 
for the research sample, and the intelligence ratio among the sample members 34 

came in the following order of intelligence (physical, kinesthetic, spatial, 35 
social, linguistic, musical, natural, logical, mathematical, personal). The 36 

presence of statistically significant differences indicated the disparity according 37 
to the type of intelligence. The results showed a high percentage of good, very 38 
good and excellent responses in intelligence that can be developed more 39 

through motor skills and various sports activities such as: (physical kinetic 40 

intelligence, spatial intelligence), while it decreases in intelligence that does 41 
not appear clearly in specialized activity such as intelligence (natural, 42 
linguistic). 43 

Nasara and Al-Anzi Study, (2018); The aim was to identify the multiple 44 
intelligences and their relationship to the level of performance of handball 45 
juniors in the State of Kuwait. The authors used the descriptive approach on a 46 
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sample of (320) handball juniors who were selected in a deliberate way from 1 

the juniors registered in the Kuwait Federation season (2015/2016). The most 2 
important results were; The presence of statistically significant differences 3 
between handball juniors in multiple intelligences, in addition to the 4 
importance of linguistic intelligence in sports performance, and a positive 5 
direct relationship between multiple intelligences and the level of skill 6 

performance among handball juniors in the State of Kuwait. 7 
Hussein Study, (2015); The aim was to identify the effect of the multiple 8 

intelligences’ strategy on the achievement and attitude towards chemistry 9 
among first-grade intermediate students in Iraq. The author used the quasi- 10 
experimental approach, and prepared an achievement test and an attitude 11 

questionnaire towards chemistry. The study sample included (57) female 12 
students, and the results showed: There are statistically significant differences 13 
in the achievement test and attitude questionnaire in favor of the experimental 14 

group that studied according to the strategies of multiple intelligences. 15 

 16 
 17 

Studies on Logical Mathematical Intelligence: 18 
 19 

Sevranj (2016) study, aimed at identifying the effect of using logical- 20 

mathematical intelligence on the achievement of English language for students 21 
of the Faculty of Technical Sciences in Turkey. The author used the quasi- 22 

experimental approach, and prepared an achievement test, and the study sample 23 
included (51) students. The results of the study showed that the experimental 24 
group that used logical mathematical intelligence was superior to the control 25 

group in achievement in English language. 26 
Al-Masarwa Study, (2015); The aim was to reveal the degree of logical- 27 

mathematical intelligence and linguistic intelligence and their relationship to 28 
the achievement of eighth-grade students in Arabic and mathematics in Jordan. 29 

The author used the descriptive analytical method, and the intelligence 30 
questionnaire was developed, and the study was applied by comprehensive 31 

survey on (263) male and female students. The results of the study showed: 32 
that the degree of students' possession of logical intelligence was moderate, and 33 
it was found that there is a positive relationship between each of the logical 34 

intelligence and students' grades in mathematics. 35 
Study of Abu Zina and Abd, (2012); The aim was to investigate the 36 

development of students' mathematical thinking ability, across grades from the 37 
eighth to the tenth, in addition to the relationship of mathematical thinking with 38 
the student's learning style. The sample of the study was (1,148) male and 39 

female students who were chosen from the eighth to tenth grades in the 40 

Amman First Education Directorate. The Mathematical Thinking questionnaire 41 
prepared by the authors was used, and its validity and reliability were verified 42 
by appropriate methods, and the "VARK" Questionnaire was used to detect the 43 

students' preferred learning styles. The results of the study revealed a growth in 44 
the ability to think mathematically, when the student moved from one class to 45 
another. As the results showed; The students' preferred learning style changes 46 
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with the different grades. It also showed that the students' performance on the 1 

Mathematical Thinking Test was higher for those with a visual style, while for 2 
those with an auditory style; Their performance was the least. That study 3 
concluded with a number of recommendations calling for attention to 4 
activating the role of the curriculum and adopting teaching strategies that 5 
support mathematical thinking and are in line with students' learning styles. 6 

Najm Study (2012); It aimed to reveal the effect of a proposed training 7 
program for the development of mathematical thinking on direct and delayed 8 
achievement (retention) in mathematics for seventh grade students. To achieve 9 
this purpose, the study sample was selected from (182) male and female 10 
students of the seventh grade, divided into four sections, two sections for 11 

males, one of them represents the experimental group, and the other is the 12 
control group. And two divisions for female students, one experimental and the 13 
other control. Then the two experimental groups studied the training program 14 

that aimed to develop patterns and skills of mathematical thinking, while the 15 
two control groups studied the textbook in the traditional way. The 16 
measurement tool consisted of an achievement test in mathematics, which was 17 
used to measure students' achievement, immediately after the study was carried 18 

out for direct achievement, and after four weeks of its implementation for 19 
deferred achievement. To answer the study questions and test its hypotheses, 20 

two-way analysis of variance was used. The results indicated a positive impact 21 
of the proposed program for the development of mathematical thinking; In 22 

improving direct and delayed achievement (retention) in mathematics, in favor 23 
of both experimental groups of male and female students, and their superiority 24 
over the two groups that studied in the traditional way of teaching. 25 

 26 

 27 

Methodology 28 
 29 

The study adopted the descriptive analytical survey method, in order to 30 
reach results capable of answering the questions of the study, in describing and 31 

measuring the level of logical-mathematical intelligence for the pre-service 32 
female mathematics teachers at Sohar University in Oman. It also adopts the 33 
quantitative approach in collecting data. 34 

 35 
 36 

Participants 37 
 38 

The study population consisted of all pre-service female mathematics 39 

teachers. They are (45) female students. As for the study sample, the 40 

researchers chose a comprehensive sample for all members of the study 41 
community, due to the small size. The sample is employed in two areas, the 42 
first: an exploratory sample of (10) students to verify the psychometric 43 

properties of the questionnaire. As for the second part of the sample, which 44 
numbered (35) students, it will depend on the answer to the questionnaire after 45 
verifying its validity and reliability. 46 
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Instruments 1 
 2 
To achieve the goal of the study, the researchers prepared a questionnaire 3 

according to the five-way (Likert) scale, to measure the level of logical 4 
mathematical intelligence among female students, by making use of the 5 
MIDAS scale for multiple intelligences, which consisted of (119) statements 6 

distributed on (8) types of intelligences. The questionnaire included (17) 7 
statements related to logical-mathematical intelligence, and included 8 
statements (from 28 to 44) from its questionnaire. Then the researchers 9 
developed the questionnaire as follows: The last statement No. (44) of the 10 
MIDAS scale was split off because it is complex, which states: (the ability to 11 

plan social activities, make home repairs, or solve mechanical problems); So, it 12 
became in two phases: the first: (I have the ability to plan student activities), 13 
and the second: (I want to repair household appliances and mechanical faults). 14 

In addition, the researchers added (7) statements to the questionnaire by 15 
making use of the theoretical literature and the questionnaires used in previous 16 
studies. Thus, the questionnaire in its initial form consists of (25) statements. 17 

According to Creswell (2012); The validity of the data provides valid 18 

assurances that the interpretation of the test results for the construction of the 19 
questionnaire that the test is supposed to measure matches its proposed use. 20 

There are two basic types of validity: external and internal, and both are very 21 
important in analyzing the relevance, feasibility and usefulness of scientific 22 

research. External validity refers to the ability to generalize results to the target 23 
employees. While internal validity refers to the validity of the measurement 24 
and the test itself. The following paragraphs present the psychometric 25 

properties of the questionnaire. 26 
It is a technical procedure for examining the apparent variables of the 27 

questionnaire intended to be used. Thus, determines the value of the 28 
questionnaire by looking at its statements and the questionnaire's axes 29 

(Tashtoush et al., 2023 b; Fannakhosrow et al., 2022; Rasheed & Tashtoush, 30 
2021; Hardesty & Bearden, 2004). Accordingly, the researchers distributed a 31 

questionnaire of logical-mathematical intelligence level to (5) arbitrators from 32 
professors specializing in education, and in the field of mathematics at Sohar 33 
University in Oman, in order to know their opinions in the questionnaire; In 34 

terms of the accuracy of the statements and their relevance to the axis to which 35 
they belong, in addition to the fulfillment of the statements to answer the study 36 

questions, and finally the accuracy of the linguistic formulation. The arbitrators 37 
were grateful for their comments, and all comments and amendments were 38 
considered. Their estimates of the apparent validity of the questionnaire ranged 39 

between 83% and 91%. The total of the questionnaire's expressions remained at 40 

(25) after the arbitration. 41 
Internal Consistency Validity of the Questionnaire: The internal 42 

consistency is the validity of the content or purport, and in order to measure the 43 

internal validity of the logical mathematical intelligence level questionnaire, 44 
the questionnaire was applied to a small sample of (10) students from outside 45 
the main sample, in order to extract the Pearson correlation coefficient, and 46 
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Statistical Package for the Social Sciences (SPSS) was used, to measure the 1 

score of each statement with the axis to which it belongs. The following tables 2 
display the Pearson correlation coefficients for the questionnaire items. 3 

 4 
Table 1. Pearson Correlation Coefficients for the Expressions of the Logical- 5 
mathematical Intelligence Level Questionnaire (n = 10) 6 
Statement 

NO 

correlation 

coefficient 

Statement 

NO 

correlation 

coefficient 

Statement 

NO 

correlation 

coefficient 

Statement 

NO 

correlation 

coefficient 

1 53635**  2 53743**  3 53671**  4 53545**  

5 53574**  6 53524**  7 53467**  8 53416**  

9 53671**  15 53466**  11 53594**  12 53658**  

13 53711**  14 53559**  15 5369**  16 53757**  

17 53635**  18 53629**  19 53492**  25 53526**  

21 53728**  22 53471**  23 53698**  24 53686**  

25 53425**  / 
 / 

 / 
 

 7 
Table (1) shows that Pearson's correlation coefficients for the 8 

questionnaire ranged between (0.425 and 0.812), so the degree of each 9 

statement has been correlated with the overall score of the questionnaire at a 10 
significance level of (0.01), which means that the questionnaire statements 11 
enjoy a high degree of internal consistency. 12 

As for the structural validity of the questionnaire; It does not apply to this 13 
questionnaire since it consists of one field, namely; Logical mathematical 14 
intelligence, and when you are limited to one domain, the Pearson internal 15 

correlation coefficient is sufficient. 16 
Reliability: Means the stability of the questionnaire; It is so clear that its 17 

expressions give the same results, if distributed to the same sample, after a 18 
period of time and in the same circumstances. And whether the measurements 19 

of a variable in a study always behave the same as the results of a previous 20 
examination of the same variable (Cronbach & Meehl, 1955). 21 

For the purpose of determining and measuring the stability of the 22 
instrument; A double application is made on a small sample of (10) female 23 
students, to extract the "Alpha Crunbach" stability coefficient for determining 24 
the stability of the study tool, and to test whether the questionnaire works 25 

perfectly. 26 
 27 
Table 2. Cronbach's Alpha Stability Coefficients for Questionnaire Expressions 28 
(n=10) 29 
Statement 

NO 

alpha 

coefficient 

Statement 

NO 

alpha 

coefficient 

Statement 

NO 

alpha 

coefficient 

Statement 

NO 

alpha 

coefficient 

1 53751 2 53787 3 53778 4 53645 

5 53826 6 53596 7 53567 8 53616 

9 53698 15 53616 11 53598 12 53678 

13 53753 14 53579 15 53696 16 53613 

17 53557 18 53649 19 53592 25 53654 

21 53624 22 53571 23 53618 24 53516 

25 53542 /  /  /  

 30 
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Table (2) above shows that Cronbach's alpha stability coefficient was 1 

high, when it ranged from (0.516) to (0.826), which means that the degree of 2 
stability for all questionnaire expressions was high, and it shows the stability 3 
and validity of the study questionnaire for measuring what it was designed for. 4 

Interpretation of the Means: Since the questionnaire adopted a five- 5 
pointed gradient (Likert), the lowest degree in it (Very Disagree equals 1 6 

degree), and the highest degree (Very Agree equals 5 degrees). Thus, the 7 
difference between the highest and lowest level is (4) degrees, and when 8 
dividing these degrees by the number of levels of the questionnaire (5); The 9 
value of each gradation is (0.8), the following table shows that: 10 
 11 
Table 3. Interpretation of arithmetic averages 12 

Means Ranges Interpretation 

4.20 to 5 strongly agree 

3.40 to 4.19 agree 

2.60 to 3.39 neither agree nor disagree 

1.80 to 2.59 disagree 

1 to 1.79 strongly disagree 

 13 

 14 
Supported Statistical Methods 15 

 16 

Using (SPSS), the researchers relies on the following statistical methods in 17 
analyzing the study data: descriptive analysis; To extract arithmetic means, 18 

standard deviations, percentages and rank when analyzing data for sample 19 
answers. Pearson correlation coefficient; To measure the validity of the internal 20 
consistency of the questionnaire. Cronbach's alpha stability coefficient; To 21 

measure the stability of the resolution. Single linear regression analysis. 22 

 23 
 24 

Findings 25 
The first question: What is the level of logical-mathematical intelligence of 26 

the fourth-year female students majoring in mathematics at Sohar 27 
University in the Sultanate of Oman? 28 

To answer this question, the sample response data to the questionnaire 29 
were entered into the Statistical Package for the Social Sciences (SPSS) 30 

version (22). The results of the analysis were as shown in the following table: 31 
 32 

Table 4. Arithmetic Averages and Standard Deviations of the Sample Response at 33 
the Level of Logical-mathematical Intelligence of the Female Students (n = 35) 34 

Rank Statement NO 

The 

arithmetic 

mean 

standard 

deviation 
level 

1 

When I was a student, I used to learn 

arithmetic and mathematics easily, such as: 

addition, multiplication and fractions. 
4327 5378 

Strongly 

agree 

2 
At school I had an interest in arithmetic and 

mathematics. 
4344 5389 

Strongly 

agree 

3 
I do well in advanced mathematics classes, 

such as algebra and calculus. 
3391 1352 Agree 
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4 I have a desire to learn science matters. 3331 1312 
neither agree 

nor disagree 

5 
I've always wanted to solve scientific 

problems. 
3362 1357 

neither agree 

nor disagree 

6 I know and play chess. 1367 1357 
Strongly 

disagree 

7 I am good at solving jigsaw puzzles. 3384 5393 Agree 

8 I play crossword puzzles. 3318 1328 
neither agree 

nor disagree 

9 I manage my cash expense budget well. 3352 1323 
neither agree 

nor disagree 

15 
My memory is good at memorizing phone 

numbers and addresses. 
2378 1315 

neither agree 

nor disagree 

11 

I can perform calculations; As addition, 

subtraction, multiplication and division 

mentally. 
4357 5386 Agree 

12 I love discovering how things work. 3369 1358 Agree 

13 
I love everything related to nature, such as: 

animals, plants, fish. 
3771 1334 Agree 

14 

I like to collect things and learn everything 

about a subject, such as: horses, football, 

etc.? 
3325 1312 

neither agree 

nor disagree 

15 
I am proficient in project work that uses 

arithmetic and mathematics. 
3365 1312 Agree 

16 

I enjoy working with numbers such as 

calculating the rate of oil exchange per 

kilometer or calculating the cost of things. 
3355 1345 

neither agree 

nor disagree 

17 I have the ability to plan student activities 3329 1312 
neither agree 

nor disagree 

18 
I have a curiosity in space sciences, 

galaxies and stars. 
3338 1332 

neither agree 

nor disagree 

19 
I have a persistent tendency to keep things 

organized. 
3391 1316 Agree 

25 
I want to fix household appliances and 

mechanical faults. 
2347 1318 Disagree 

21 
I know how tennis game runs are 

calculated. 
1368 5383 

Strongly 

disagree 

22 
I am skillful at choosing passwords for 

email. 
2396 1335 

neither agree 

nor disagree 

23 
The digital currency "Bitcoin" is a major 

achievement in financial transactions. 
2367 1317 

neither agree 

nor disagree 

24 
I prefer to make administrative transactions 

digital, not paper. 
3344 1325 Agree 

25 I often admire computer operations. 2391 1329 
neither agree 

nor disagree 

The general average level of logical-mathematical 

intelligence 
3,17 7,142 Agree 

 1 

Table (4) shows that the general average of the level of logical- 2 
mathematical intelligence for the fourth-year female students; It was in a agree 3 
degree, when the arithmetic mean of the questionnaire as a whole was (3.71) 4 

and a standard deviation of (0.74). The sample responses ranged from strongly 5 
agree to strongly disagree, when the averages ranged from (4.44 to 1.67). 6 

First came the statement No. (2): "At school I had an interest in arithmetic 7 
and mathematics" with a Strongly agree grade with an arithmetic mean of 8 

(4.44) and a standard deviation of (0.89). It was followed by statement No. (1): 9 
"When I was a student, I was learning arithmetic and mathematics easily, such 10 
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as: addition, multiplication and fractions" with a strongly agree, with an 1 

arithmetic mean of (4.17) and a standard deviation of (0.78). And in third place 2 
came statement No. (11): "I can perform arithmetic operations, such as 3 
addition, subtraction, multiplication and division mentally" with a agree rating, 4 
arithmetic mean (4.07) and deviation (0.86). While statement No. (6): "I know 5 
and play chess" came last with a strongly disagree rating, with an arithmetic 6 

mean (1.67) and a standard deviation (1.07). 7 

 8 
The second question: What is the level of educational attainment of the 9 
fourth-year female students majoring in mathematics? 10 

To answer this question, the grades of the semester average, and the 11 

cumulative average of the pre-service teachers were extracted for the academic 12 
year 2021/2022. The following table shows the results. 13 
 14 
Table 5. Semester Average Grades and Cumulative Average for Fourth Year 15 
Female Students (n = 35) 16 

Average 
Less than 2.49 2.5 to 2.99 3 to 3.49 More than 3.5 

NO Percentage NO Percentage NO Percentage NO Percentage 

Semester 

average 
- - 5 1134%  26 5931%  13 2935%  

Cumulative 

average 
- - 1 233%  32 7237%  11 25%  

 17 

The table shows that the grades of the fourth-year female students were 18 
generally high, as no female student got an average of less than (2.49). In the 19 
semester average, we find that the performance of the female students was: a 20 

good level of 36.4%, and a very good level of 29.5%. As for the cumulative 21 
average grades, they were; 72.7% for a good level, and 25% for a very good 22 

level. 23 

 24 
The third question: What is the effect of the level of logical-mathematical 25 

intelligence of the fourth-year female students majoring in mathematics on 26 

the academic achievement of mathematics? 27 
To answer this question, linear regression analysis was used; To find out 28 

the effect of the main variable, the level of logical-mathematical intelligence, 29 
on the dependent variable on the educational attainment of female students in 30 
mathematics. The following table shows the results. 31 

 32 
Table 6. Regression analysis of the effect of logical-mathematical intelligence 33 

on educational achievement (n = 35) 34 

Axis 
Source of 

variance 

Sum of 

squares 

Degree of 

freedom 

Mean of 

squares 

F-

value 

Significance 

level 

Logical 

intelligence 

between 

groups 
53586 2 53378 

6,882 0,046 
within groups 97311 54 53236 

Total 93397 56  

Educational 

achievement 

between 

groups 
1314 2 5353 

7,219 53531 

within groups 153253 54 53186 
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Total 113393 56  

 1 
The table shows that the significance of differences for the logical- 2 

mathematical intelligence rate, and the total academic achievement of the 3 
female students in mathematics, was that the F-values were (6,882) and 4 

(7,219), respectively, which are statistically significant values at a significance 5 
level less than (0.05 ≤α) which indicates On the existence of a significant effect 6 
between the logical-mathematical intelligence of the female students, and their 7 
overall academic achievement in mathematics. 8 

This result is consistent with the results of the study of (Al-Masarwa, 9 

2015; Rasheed & Tashtoush, 2023; Najm, 2012), which resulted in a positive 10 
relationship between logical-mathematical intelligence and students’ grades in 11 
mathematics. 12 

 13 

 14 
Conclusion 15 

 16 
Logical-mathematical intelligence is one of the eight types of intelligence 17 

methods. Students who have learned the logical-mathematical intelligence 18 

method; They score excellent on IQ tests. They are often methodical and think 19 
logically. They are skilled in mentally solving mathematical problems, as they 20 
have a strong memory, a high ability to analyze and problem-solving skill, so 21 

they agree in the collection of scientific topics. The comprehensive sample of 22 
all pre-service teachers was adopted. The study reached the following results: 23 

 24 

 The general average of the logical-mathematical intelligence level for the 25 
fourth-year students was high, when the arithmetic mean of the 26 

questionnaire as a whole was (3.71) and a standard deviation was (0.74). 27 

 The grades of the female students in the semester average were: good at 28 
36.4%, and very good at 29.5%. The cumulative average was; 72.7% for a 29 

good level, and 25% for a very good level. 30 

 There is a significant effect between the logical-mathematical intelligence 31 
of the female students, and the overall academic achievement in 32 
mathematics. 33 

 34 

References 35 
 36 
Abu Zina, Farid and Abd, Iman. (2012). The development of the mathematical 37 

thinking ability of Jordanian students across grades from the eighth to the tenth 38 
and its relationship to their learning style. An-Najah University Journal for 39 
Research in Human Sciences, Volume (26). 40 

Ahmed Ali. (2010). Academic achievement and its relationship to Islamic values. 41 
Beirut: Hassan Modern Library. 42 

Al-Afoun, Nadia and Sahib, Muna. (2012). Thinking patterns, theories and methods of 43 
teaching and learning. Amman: Dar Safaa for Publishing and Distribution, first 44 
edition. 45 



  2023-5532-AJE – 21 AUG 2023 

 

17 

Al-Hayhi, Aya Ahmed Alyan. (2018). The effect of using the logical-mathematical 1 
intelligence strategy in teaching chemistry on the achievement and motivation of 2 
first year secondary scientific female students in Zarqa Governorate, Jordan. 3 
Master's thesis in Curricula and Teaching Methods, College of Educational 4 
Sciences, Middle East University, Amman, Jordan. 5 

Ali, Muhammad. (2003). Scientific education and science teaching. Amman: Dar Al 6 
Masirah Publishing. 7 

Al-Khalili, Amal. (2005). Child and thinking skills. Amman: Dar Safaa for Publishing 8 
and Distribution. 9 

Al-Masarwa, Rabie. (2015). Multiple linguistic and logical intelligences and their 10 
relationship to the achievement of eighth grade students in Arabic and 11 
mathematics. Unpublished Master's Thesis, Mutah University, Karak, Jordan. 12 

Al-Yasiri, Sahar. (2010). Multiple intelligences and their relationship to achievement 13 
and the trend towards mathematics. Master Thesis, College of Education (Ibn Al- 14 
Haytham), University of Baghdad, Iraq. 15 

Campbell, K.I. et. al., (1995). "Visual Processing during Mathematical Problem 16 
Solving", Educational Studies in Mathematics, 28(2), 177-194. 17 

Christians, Ahmed Kamal and Al-Anzi, a happy assistant. (2018). Multiple 18 
intelligences and their relationship to the skill performance level of handball 19 
juniors in the State of Kuwait. Journal of Sports Science Applications, Issue 20 
Ninety-six. 21 

Demerdash, Fadloun. (2008). Multiple intelligences and academic achievement 22 
concepts theories applications. Alexandria: Dar Al-Wafaa for the world of 23 
printing and publishing. 24 

Fannakhosrow, M., Nourabadi, S., Huy, D., Trung, N., Tashtoush, M. (2022). A 25 
Comparative Study of Information and Communication Technology (ICT)-Based 26 
and Conventional Methods of Instruction on Learners’ Academic Enthusiasm for 27 
L2 Learning. Education Research International, 2022, Article ID 5478088, 1-8, 28 
UK. 29 

Gardner, H. (1993). multiple intelligences: the theory into practice. New York: Basic 30 
Books. 31 

Gardner, H. (1997). Multiple Intelligence as partner in school improvement 32 
Educational Leadership, N.55, 1

st
 ed.  33 

Gardner, Howard. (2005). Multiple intelligence in the twenty-first century. Translated 34 
by Abdel Hakim Al-Khuzamy, Cairo: Dar Al-Fajr for Publishing and 35 
Distribution. 36 

Hussein, Hiam. (2015). The effect of using the multiple intelligences strategy on 37 
achievement and attitude towards chemistry among first intermediate grade 38 
female students. Diyala Journal, 65(1), 653-656. 39 

Hussein, Mohamed Abdel Hadi. (2008a). Multiple Intelligences - Types of Human 40 
Minds. Cairo: Dar Al Uloom for publishing and distribution. 41 

Hussein, Mohamed Abdel Hadi. (2008b). So that our schools have multiple 42 
intelligences. Cairo: Dar Al Uloom for publishing and distribution. 43 

Ibrahim, Nabil. (2011). Multiple intelligence. Amman: Dar Safaa for Publishing and 44 
Distribution. 45 

Jaber, Jaber. (2003). Multiple intelligences and understanding develop and deepen. 46 
Cairo: Arab Thought House. 47 

Jarwan, Fathi Abdel Rahman. (2011). Teaching thinking concepts and applications. 48 
Fifth Edition. Amman: Dar Al-Fikr. 49 

Maraj, Samir. (2013). Multiple intelligences and motivation to learn. Cairo: Arab 50 
Knowledge Bureau. 51 



  2023-5532-AJE – 21 AUG 2023 

 

18 

Marjan, Fatima Hassan Abdel-Basit and Al-Shirawi, Nawal bint Hamad bin Abdullah. 1 
(2021). Standardization of the MIDAS scale of multiple intelligences for female 2 
physical education students at Sohar University in the Sultanate of Oman. The 3 
Scientific Journal of Physical Education and Sports Science, Helwan University, 4 
DOI: 10.21608/jsbsh. 2021. 101044. 1889 5 

Mustafa, Fahim. (2002). Thinking skills in general education stages. Cairo: Arab 6 
Thought House. 7 

Najm, Khamis Moussa. (2012). The effect of a training program for developing 8 
mathematical thinking on the achievement of seventh-grade students in 9 
mathematics. Damascus University Journal, 28(2), 328-349. 10 

Obaid, William and Afana, Azzo. (2003). Thinking and the school curriculum. Al Ain, 11 
UAE: Al Falah Library for Publishing and Distribution, first edition. 12 

Rasheed, N. & Tashtoush, M. (2021), The Fertility and its Relation with Some 13 
Demographic, Economic and Social Variables in Jordan. Turkish Journal of 14 
Computer and Mathematics Education, 12(11), 5088-5095, Turkey. 15 

Rasheed, N., Tashtoush, M. (2023). The Impact of Cognitive Training Program for 16 
Children (CTPC) to Development the Mathematical Conceptual and 17 
Achievement. Journal of Higher Education Theory and Practice, 23(10), USA. 18 

Rashidi, Nawaf. (2011). Teaching mathematics to ninth grade students in the State of 19 
Kuwait using two types of multiple intelligences and its impact on achievement 20 
and motivation. Unpublished Master's Thesis, Middle East University. Ammaan 21 
Jordan. 22 

Saadeh, Jawdat Ahmed. (2003). Teaching thinking skills with hundreds of practical 23 
examples. Amman, Jordan: Dar Al-Shorouk Library for Publishing and Distribution, 24 
first edition. 25 

Safranj. J. (2016). Logical- Mathematical intelligence in teaching english as a second 26 
language. Journal of Social and Behavioral Sciences, 232(4), 75- 82. 27 

Syed, Imam Mustafa. (2001). The effectiveness of performance appraisal using 28 
Gardner's multiple intelligences activities in discovering gifted primary school 29 
students. Journal of the Faculty of Education in Assiut, Volume Seventeen, Issue 30 
One. 31 

Tashtoush, M. & Rasheed, N. (2023 d). The Assessment of the Performance of 32 
Calculus Students in Composition Function and Finding an Inverse Function. 6th 33 
Sohar University Teaching and Learning Conference (Innovations and 34 
Applications in Teaching and Learning), 2 March, 2023, Sohar University, 35 
OMAN. 36 

Tashtoush, M. Alshunaq, M. & Albarakat, A. (2020 a). The Effect of Using Self- 37 
Regulated Learning Learning Strategy to Reduce the Level of Mathematics 38 
Anxiety among Students of Al-Huson University College. Jordanian Educational 39 
Journal, 5(3), 306–329. 40 

Tashtoush, M., Alali, R., Wardat, Y., AL-Shraifin, N., Toubat, H. (2023 a). The 41 
Impact of Information and Communication Technologies (ICT)-Based Education 42 
on the Mathematics Academic Enthusiasm. Jounal of Educational and Social 43 
Research, 13(3), 284-293, Poland.  44 

Tashtoush, M., Aloufi, F., Rasheed, N., Abo Al Aish, A., Az- Zo’bi, E. (2023 b). The 45 
Impact of Teaching Limits and Differentiation Using Blended Learning on 46 
Achievement and Motivation to Learn. Res Militaris, 13(3), 107-120, France.  47 

Tashtoush, M., Alshunaq, M., & Albarakat, A. (2020 b). The Effectiveness of Self- 48 
Regulated Learning (SRL) in Creative Thinking for CALCULUS Students, 49 
PalArch's Journal of Archaeology of Egypt/ Egyptology, 17(7), 6630-6652. 50 



  2023-5532-AJE – 21 AUG 2023 

 

19 

Tashtoush, M., Wardat, Y., Aloufi, F., Taani, O. (2022 a). The Effect of a Training 1 
Program Based on (TIMSS) to Developing the Levels of Habits of Mind and 2 
Mathematical Reasoning Skills among Pre-service Mathematics Teachers. 3 
EURASIA Journal of Mathematics, Science and Technology Education, 18(11), 4 
Article No: em2182, Turkey. 5 

Tashtoush, M., Wardat, Y., Aloufi, F., Taani, O. (2022 b). The Effectiveness of 6 
Teaching Method Based on the Components of Concept-Rich Instruction 7 
Approach in Students Achievement on Linear Algebra Course and Their 8 
Attitudes Towards. Journal of Higher Education Theory and Practice, 22(7), 9 
41-57, USA.  10 

Tashtoush, M., Wardat, Y., Elsayed, A. (2023 c). Mathematics Distance Learning 11 
and Learning Loss During COVID-19 Pandemic: Teachers’ Perspectives. 12 
Journal of Higher Education Theory and Practice, 23(5), 162-174, USA.  13 

Wardat, Y., Tashtoush, M., Alali, R., Jarrah, A. (2023). ChatGPT: A Revolutionary 14 
Tool for Teaching and Learning Mathematics. EURASIA Journal of 15 
Mathematics, Science and Technology Education, 19(7), 1-18, Article No: 16 
em2286, Turkey.  17 

Yamin, Warda Abdul Qadir Yahya. (2013). Patterns of Mathematical Thinking and its 18 
Relationship to Multiple Intelligences and Desire to Specialize and Achievement 19 
among Tenth Grade Students in Palestine. Master's thesis in Mathematics 20 
Teaching Methods, An-Najah National University, Nablus, Palestine. 21 


