
Al-Qadisiyah Journal of Pure Science Al-Qadisiyah Journal of Pure Science 

Volume 29 Number 1 Article 29 

2024 

Study of algebra integration and analysis in teaching mathematics Study of algebra integration and analysis in teaching mathematics 

and its applications and its applications 

Mohsen Taher Muslim 
Administrative and financial IRAQ, muhsen.muslem@qu.edu.iq 

Follow this and additional works at: https://qjps.researchcommons.org/home 

 Part of the Biology Commons, Chemistry Commons, Computer Sciences Commons, Environmental 

Sciences Commons, Geology Commons, Mathematics Commons, and the Nanotechnology Commons 

Recommended Citation Recommended Citation 
Muslim, Mohsen Taher (2024) "Study of algebra integration and analysis in teaching mathematics and its 
applications," Al-Qadisiyah Journal of Pure Science: Vol. 29 : No. 1 , Article 29. 
Available at: https://doi.org/10.29350/2411-3514.1276 

This Original Study is brought to you for free and open access by Al-Qadisiyah Journal of Pure Science. It has been 
accepted for inclusion in Al-Qadisiyah Journal of Pure Science by an authorized editor of Al-Qadisiyah Journal of 
Pure Science. 

https://qjps.researchcommons.org/home
https://qjps.researchcommons.org/home/vol29
https://qjps.researchcommons.org/home/vol29/iss1
https://qjps.researchcommons.org/home/vol29/iss1/29
https://qjps.researchcommons.org/home?utm_source=qjps.researchcommons.org%2Fhome%2Fvol29%2Fiss1%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/41?utm_source=qjps.researchcommons.org%2Fhome%2Fvol29%2Fiss1%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/131?utm_source=qjps.researchcommons.org%2Fhome%2Fvol29%2Fiss1%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/142?utm_source=qjps.researchcommons.org%2Fhome%2Fvol29%2Fiss1%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/167?utm_source=qjps.researchcommons.org%2Fhome%2Fvol29%2Fiss1%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/167?utm_source=qjps.researchcommons.org%2Fhome%2Fvol29%2Fiss1%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/156?utm_source=qjps.researchcommons.org%2Fhome%2Fvol29%2Fiss1%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/174?utm_source=qjps.researchcommons.org%2Fhome%2Fvol29%2Fiss1%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1251?utm_source=qjps.researchcommons.org%2Fhome%2Fvol29%2Fiss1%2F29&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.29350/2411-3514.1276


ORIGINAL STUDY

Study of Algebra Integration and Analysis in
Teaching Mathematics and its Applications

Mohsen T. Muslim*, Ali N. Jalab

Al-Qadisiyah University College of Education Mathematics, Iraq

Abstract

Algebra and analysis are considered the basic fundamentals in the mathematical field. Algebra deals with properties
and relationships between numbers, variables, and functions. Algebra is considered a mathematical system that studies
mathematical operations, mathematical relationships, and mathematical structures, while analysis focuses on studying
limits, change, and integration Research goal is to expand and deepen students understand the mathematical concepts
related to algebra and analysis, and the relationships and interactions between the various concepts are analyzed and
described accurately, which helps students build a strong foundation for mathematical knowledge. The research relied
on the descriptive analytical approach to determine the nature of the integration of algebra and analysis in teaching
mathematics education and its applications. Research conclusions: A number of results, the most important are:
1) Improving understanding of basic mathematical concepts: Integrating algebra and analysis helps students under-

stand basic mathematical concepts more deeply, by linking them together and presenting them in a logical, sequential
manner.
2) Developing mathematical thinking skills: Integrating algebra and analysis helps students to develop mathematical

thinking skills, like logical, analytical and abstract thinking.
3) Increase students’ motivation to learn: The integration of algebra and analysis helps students increase their moti-

vation to learn, by making learning more exciting and interesting.

Keywords: Algebra, Analysis, Mathematics education

1. Introduction

M athematics education is considered a vital
field in the field of education, as its teaching

requires the use of an effective and appropriate
methodology to enhance mathematical thinking and
develop the mental skills of students, and one of the
ways in which this can be achieved is by integrating
algebra and analysis into teaching mathematics ed-
ucation, and integration is represented by inte-
grating the concepts of algebra and analysis
Mathematics together to enhance students’ under-
standing and practical applications [1].
Algebra and analysis are both fundamental fun-

damentals in the mathematical field, and deal with
properties and relationships between numbers,

variables, and functions. Algebra is a mathematical
system that studies mathematical operations, math-
ematical relationships, and mathematical structures,
while analysis focuses on the study of limits and
change thus, the integration of algebra and analysis
into teaching mathematics education provides stu-
dents with the opportunity to develop a compre-
hensive view of mathematical topics and expand
their thinking abilities [2].
When algebra and analysis are integrated in the

teaching of mathematics raising, algebraic and
analytical concepts are presented in an inter-
connected and translator in a way from the fields [3].
In addition, the integration of algebra and analysis

provides opportunities for the application of math-
ematical concepts in realistic contexts, and students

Received 20 February 2024; accepted 11 April 2024.
Available online 28 September 2024

* Corresponding author.
E-mail addresses: muhsen.muslem@qu.edu.iq (M.T. Muslim), alshibliali157@gmail.com (A.N. Jalab).

https://doi.org/10.29350/2411-3514.1276
2411-3514/© 2024 College of Science University of Al-Qadisiyah. This is an open access article under the CC-BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

mailto:muhsen.muslem@qu.edu.iq
mailto:alshibliali157@gmail.com
https://doi.org/10.29350/2411-3514.1276
http://creativecommons.org/licenses/by-nc-nd/4.0/


can use algebra and analysis to solve practical
problems, analyze data and take decisions based on
mathematical evidence, and this practical applica-
tion of algebra and analysis enhances deep under-
standing and assimilation of mathematical concepts
and helps students apply in their lives Daily and in
other areas of science.
In general, the integration of algebra and analysis

into teaching mathematics education enhances stu-
dents’ mathematical and analytical thinking and
contributes to the development of their thinking and
analytical abilities, can help develop the ability to
solve problems, critical thinking and innovation,
and enhance the ability to deal with complex
mathematical concepts [4].
In addition, it enhances Integrating Algebra and

Analysis into Mathematics Education Teaching The
connection between different mathematical con-
cepts. A deeper understanding of algebra and anal-
ysis is built by exploring the relationships and
interconnections between them. Students can see
how algebraic concepts can be used to understand
and describe analytic ideas, and how analytic con-
cepts can be used to verify the validity and reasoning
of algebra [5].
To create an effective learning environment for

the integration of algebra and analysis into teaching
mathematics education, teachers must provide op-
portunities for active interaction and collaboration
among students. This can be achieved through the
use of applied activities, research projects, and
solving real-world problems that require the appli-
cation of algebra and analysis. Appropriate educa-
tional resources and technology must be provided
[6]. Information and communication to support
students’ learning and develop their skills in inte-
grating algebra and analysis [7].

2. Research problem

Algebra and analysis are two of the most impor-
tant branches of mathematics, as they are used in
many scientific and technical fields. Teaching
algebra and analysis in mathematics education and
its applications is one of the challenges facing
teachers, as it requires a deep understanding of
these branches of mathematics and high commu-
nication and interactive skills [8].
Accordingly, the research problem is to deter-

mine how to integrate algebra and analysis in
teaching mathematics education and its applica-
tions, in a way that achieves the goals. The desired
educational level helps students understand these
branches of mathematics and use them in solving
problems.

The research problem is summarized in the main
question, which is:

3. What is the impact of integrating algebra
and analysis in teaching mathematics
education and its applications?

3.1. Research questions

� What are the benefits that can be achieved by
integrating algebra and analysis in teaching
mathematics education and its applications?

� What are the challenges that may face teaching
mathematics education and its applications
using algebra and analysis?

� What are the best approaches and methods that
can be used to teach mathematics education and
its applications using algebra and analysis?

4. Research hypotheses

4.1. Main hypothesis

The integration of algebra and analysis in teaching
mathematics education and its applications con-
tributes to improving students’ understanding of
mathematical concepts and their applications and
can contribute to developing their mental and
analytical skills, and enabling them to think criti-
cally and solve mathematical and practical problems
in the contexts of daily life and other fields.

4.2. Hypotheses sub

4.2.1. The first sub-hypothesis
The benefits that can be achieved by integrating

algebra and analysis in teaching mathematics edu-
cation and its applications:

1. Enhancing critical and analytical thinking: Inte-
grating algebra and analysis helps develop stu-
dents’ critical and analytical thinking skills, as
they learn how to analyze mathematical prob-
lems and apply algebraic and analytical concepts
to find solutions.

2. Developing mental skills: Learning algebra and
analysis in mathematics education contributes to
the development of basic mental skills such as
critical thinking, concentration, logic, organiza-
tion, creativity, and mathematical reasoning.

3. Deeper understanding of mathematical con-
cepts: The integration of algebra and analysis
helps enhance students’ understanding of basic
mathematical concepts and the relationships
between them, which contributes to building a
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strong foundation for understanding and prog-
ress in advanced areas of mathematics.

4. Practical Life Applications: Integration of algebra
and analysis can help students understand and
apply mathematical concepts in their daily life
contexts and in other fields such as science, en-
gineering, and economics.

4.2.2. The second sub-hypothesis
Challenges that may face teaching mathematics

education and its applications using algebra and
analysis:

1. Difficulty of concepts: Students may have diffi-
culty understanding some advanced algebraic
and analytical concepts, which requires simpli-
fying explanations and using real-life examples
and applications to illustrate them.

2. Lack of resources and technology: There may be
a lack of educational and technological resources
available to teach mathematics education effec-
tively, which hinders the application of modern
methods and techniques.

3. Assessment Challenges: It can be difficult to
assess students’ understanding and progress in
integrated algebra and analysis in effective and
fair ways, especially concerning non-computer
skills and deep thinking.

4. Curriculum pressure: There may be time pres-
sure to complete the prescribed curriculum,
which restricts the opportunity to adequately
promote the integration of algebra and analysis
into mathematics education teaching.

4.2.3. The third sub-hypothesis
The best approaches and methods that can be

used to teach mathematics education and its appli-
cations using algebra and analysis:

1. Employing real-life examples: Using real-life
examples and applications in PE teaching can
help students better understand concepts and
see the relationship between mathematics and
daily life.

2. Interaction and Collaboration: Encouraging stu-
dents to actively participate in lessons and solve
problems together can enhance their under-
standing of mathematical concepts and their
applications.

3. Use of technology: The use of computer pro-
grams, interactive tools, and online resources
can make teaching mathematics education more
popular, interactive, and interesting for students.

4. Focus on practical skills: Encouraging students
to apply algebraic and analytical concepts in

solving practical problems and analyzing data
enhances their practical understanding of
mathematics and develops their mental skills.

5. The importance of the research

The importance of the research on the study of the
integration of algebra and analysis in teaching
mathematics education and its applications is
evident in several points:

1. Improving student learning: Research into un-
derstanding how the integration of algebra and
analysis into teaching mathematics education
helps improve student learning, and research
can highlight the best educational methods and
practices that help students understand mathe-
matical concepts and apply them in effective
ways.

2. Curriculum development: Research can contri-
bute to developing and improving curricula in
the field of mathematics education, and by inte-
grating algebra and analysis more into the
curricula, students’ thinking can be enhanced
and problem-solving and mathematical analysis
skills developed.

3. Enhancing educational competence: Research
can help enhance teachers’ competence in
teaching mathematics education and its appli-
cations. By using the most effective methods and
tools in integrating algebra and analysis, teach-
ers can improve the quality of teaching and their
impact on student learning.

4. Linking mathematics to practical life: Research
can contribute to linking mathematics to prac-
tical life and practical applications, and students
can see how mathematical concepts can be
applied in the fields of science, engineering,
economics, etc., which enhances their interest
and understanding of mathematics and its
practical value.

5. Achieving academic excellence: Research on the
integration of algebra and analysis can help
achieve academic excellence in the field of
mathematics education, and through a better
understanding of mathematical concepts and
their applications, students can excel in their
studies and achieve excellent academic results.

In general, it can be said that the research on the
integration of Algebra and analysis in teaching
mathematics education and its applications contri-
bute to improving student learning, developing
curricula, enhancing educational efficiency, linking
mathematics to practical life, and achieving academic
excellence in mathematics education.
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6. Research objectives

The research objectives on studying the integra-
tion of algebra and analysis in teaching mathematics
education and its applications include the following:

1. A deeper understanding of mathematical con-
cepts: The research aims to expand and deepen
students’ understanding of mathematical con-
cepts related to algebra and analysis, and the
relationships and interactions between different
concepts are carefully analyzed and described,
which helps students build a strong foundation
of mathematical knowledge.

2. Application of mathematical concepts in practical
contexts: The research aims to clarify how
mathematical concepts are applied in practical
contexts and applications. This may include the
application of algebra and analysis in the natural
sciences, engineering, economics, and other
applied fields. The practical value of mathemat-
ical concepts and how to use them in solving
problems is explained. Realistic problems.

3. Enhancing problem-solving skills: The research
aims to enhance students' problem-solving skills
using integrated algebra and analysis. Students’
abilities in critical and analytical thinking are
developed, and the application of mathematical
concepts in solving complex issues. The research
encourages creative thinking and expands the
ability to make logical decisions.

4. Improving educational methods: The research
aims to improve the educational methods and
practices used in teaching mathematics educa-
tion. The best ways to present mathematical
concepts related to algebra and analysis in
interesting and inspiring ways are explored. The
focus is on student interaction and promoting
active interaction and self-learning.

5. Development of educational resources: The
research aims to develop innovative and effec-
tive educational resources for teaching the
integration of algebra and analysis in mathe-
matics education. These resources may include
updated textbooks, educational computer
programs, visual educational materials, and
interactive activities. These resources aim to
enhance students’ understanding and inde-
pendent learning.

7. Research methodology

Applying the descriptive analytical approach in
studying the integration of algebra and analysis in
teaching mathematics education requires perform-
ing the following steps:

� Defining objectives: The specific objectives of the
study are determined, such as improving stu-
dents’ understanding of mathematical concepts
related to algebra and analysis, enhancing their
problem-solving skills, and applying the con-
cepts of Mathematics in practical contexts [9].

� Analysis of the current curriculum: The current
curriculum used in teaching mathematics edu-
cation is analyzed and the mathematical con-
cepts related to algebra and analysis that are
covered are determined, and the strong and
weak points of the current curriculum are
identified [10,16].

� Identification of basic concepts: The basic con-
cepts are identified in algebra and analysis,
which must be taught accurately and compre-
hensively. This includes concepts such as cal-
culus, algebraic and analytical functions,
derivative and numerical integration, etc [11].

� Designing study units: Study units are designed
that focus on the integration of algebra and
analysis. These units should include interactive
and applied activities that help students under-
stand and apply mathematical concepts. Exam-
ples and applied problems from real life can be
used to enhance understanding and interest.

� Student assessment: Students are evaluated Stu-
dents progress in understanding and applying
mathematical concepts related to algebra and
analysis, and various assessments such as tests,
homework and projects are used to evaluate
students’ mathematical skills and knowledge.

� Data analysis and evaluation: Data collected from
the evaluations are analyzed to evaluate the
effectiveness of the descriptive-analytical
approach in teaching the integration of algebra
and analysis, and the Strong points and points
that can be improved to enhance student
learning.

� Continuous improvement: The results of evalu-
ation and analysis are used to improve the cur-
riculum and develop teaching methods, and the
curriculum must be adapted and modified based
on needs and challenges faced by students.

8. Procedural research terms

� Algebra: It is a branch of mathematics that
studies relationships and mathematical opera-
tions using symbols and variables. Algebra is
concerned with expressing mathematical re-
lationships, solving equations and equations,
and manipulating sports expressions [12].

� Analysis: refers to another branch of mathe-
matics, which deals with theories and concepts
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related to continuous change and changes. The
analysis is concerned with understanding the
real numbers, continuous dependencies, differ-
entiation, complementarity, rapprochement and
borders [13].

� Integration: refers to a mathematical process
aimed at calculating spaces, sizes and gradual
changes in mathematics. Integration includes
the process of calculating the space under a
specific curve or calculating the volumetric
group of 3D shapes [14].

� Mathematics raising: indicates the field of edu-
cation that focuses on mathematics education and
learning. Teaching mathematics aims to develop
mathematical skills, and critical and analytical
thinking among students and develop their un-
derstanding of mathematical concepts and their
ability to apply them in practical life [15].

9. Previous studies

1. [Rahma Fawzi Mahmoud Fahim, 2022] [14].

This research aimed to identify the algebraic
thinking skills necessary for students in the second
cycle of basic education to teach mathematics.
The research tools include: Preparing a list of

forced thinking skills for second -grade middle
school students.

9.1. Search results resulted in

� The results of the study resulted in identifying
the need to develop the skills of forced thinking
among students of basic education, as it helps to
face difficulty and absorb algebra appropriately.

� The skills included in the list help solve various
algebraic problems.

2. [Rabab Muhammad al-Mursi Diaspora, 2009]
[13].

This research aims to identify the extent to which
standard levels of mathematics are available in the
content of mathematics textbooks in Egypt in the
second cycle of basic education, as presented by the
Ministry of Education in light of the national stan-
dards for education. The curriculum was Descrip-
tive and analytical, which is based on analyzing the
current situation of mathematics books in the pri-
mary cycle due to its suitability to the nature of this
research. Mathematics books in the second cycle of
basic education for grades [7e9] were analyzed in
light of the national standards for education in
Egypt [standard levels of mathematics].

The idea was chosen as a unit for analyzing
mathematics books in this research due to its suit-
ability to the nature of the current research. The
analysis focused on the textual context [verbal in
content, including verbal and symbolic problems
expressed in pictures and shapes, test problems,
and exercises. Indexes and summaries found in
some books were excluded from the analysis
process].

9.2. The following results were reached

The results indicated that the standards for con-
structing the mathematics curriculum for grades
[7,9] in the second cycle of basic education are met
with a large degree of standards indicators for these
fields - with a high degree representing 66.6% and
above - in my book The first grade of middle school,
with a small score in the current curriculum - as a
low score represents less than 33.3 - in the books of
the second and third grade of middle school, and
therefore the topics of this content should be
reconsidered and built to include topics directly
related to the national standards in these grades.

3. [Jihad Kazem Nasrallah, 2019] [17].

A study was conducted on challenges and diffi-
culties in learning mathematics, highlighting mod-
ern trends in the field of mathematics study, and the
methodology requires the systematic analysis of the
concepts related to the subject and dividing it into
several points. Focus on the most important terms,
such as defining mathematics and defining the dif-
ficulties of mathematics learning, and the theoretical
framework guarantees major branches of mathe-
matics such as house engineering, account, vacuum
engineering, analytical engineering, triangles ac-
count, differentiation, complementarity, analysis,
possibilities, and statistics.
The study also addressed the difficulties and ob-

stacles that may face the process of learning math-
ematics, including factors related to students such as
sensory, social, mental, and emotional problems,
and lack of motivation to learn mathematics, as well
as factors related to teachers and the educational
system.
The study also revealed strategies to overcome

difficulties in learning mathematics, such as
learning Positive teaching, direct teaching, aloud
learning, and individual learning, and pointed
out the importance of using games in teaching
mathematics and adopting discovery learning stra-
tegies, problem-solving strategies, and inductive
teaching.
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The study also touched on modern technologies in
teaching mathematics and modern trends in teach-
ing and learning mathematics, such as community
mathematics and the development of mathematical
strength and dexterity. Mathematics.
The study concluded by pointing out the lack of

sufficient interest on the part of families and society
in searching for and applying new ways to attract
students towards studying mathematics. It also
stressed the importance of increasing research and
studies on learning problems and seeking solutions
to the difficulties facing the learning process.

4. [Yousry Ahmed Al-Haddad, 2005] [11].

The study reached several important results,
including the following:
The results showed that the easy skills in mathe-

matics have a specific order, with the comprehen-
sion skill coming in first place, and the memorizing
and remembering skill in fourth place.
For simple skills, the comparison skill ranked

tenth, the classification skill ranked third, and the
ranking skill ranked fourteenth.
Regarding intermediate skills, the deduction skill

ranked eighth, the induction skill ranked sixth, the
application skill ranked fifth, and the problem-
solving skill ranked twelfth.
Based on these results, it can be recommended to

develop the content of mathematics for the third
preparatory grade in the Kingdom of Bahrain.
Which focuses on developing easy, simple, and in-
termediate skills in a balanced manner, and
providing educational and training activities that
help students develop their abilities in comprehen-
sion, memorization, and memory, as well as in
comparison, classification and arrangement, deduc-
tion and induction, application and problem-solving.
There can also be an argument for analyzing the

content of the mathematics book for the third pre-
paratory stage makes improvements to the existing
paragraphs, making sure to provide practical and
analytical exercises and examples that help students
apply their mathematical skills and enhance their
critical and creative thinking.

5. [Hanan Abdullah Ahmed Rizk, 2017] [12].

The study focuses on the effectiveness of the
Mathematics Teaching Skills Clinic in improving
the use of some effective teaching skills for female
teachers. The study was implemented on a sample
of 15 female student teachers in the mathematics
major at the College of Education at Umm Al-Qura
University in Makkah Al-Mukarramah. Preparing a

mathematics teaching skills clinic, which included
educational references and electronic and paper
resources to enhance effective teaching in mathe-
matics, and used tools such as problem-solving,
brainstorming, multiple intelligence, and working in
groups.
An experimental approach and a quasi-experi-

mental design with one group were used, and
effective teaching skills for mathematics were eval-
uated using a scale, it was developed by the
researcher, and its validity and reliability were
verified. The researcher used the T-test and the Eat
Square scale to determine the size of the effect and
its significance.
The results showed that there were statistically

significant differences between the performance of
female student teachers before and after their
training in the Mathematics Teaching Skills Clinic,
and the differences indicate an improvement in the
use of effective teaching skills after implementing
the clinic. The researcher concluded the importance
of adopting an effective mathematics teaching skills
clinic as a training model for female student teachers
in pre-service professional preparation programs.
The study recommends implementing effective

mathematics teaching skills clinics as a training
model for female mathematics teachers before they
begin their service and stresses the importance of
providing appropriate educational and technical
resources to enhance effective teaching in mathe-
matics, such as the use of problem-solving, brain-
storming, and cooperative learning.

6. [Rae Carbonell, Philippe S Jan, 2016] [4].

This study explores the integration of mathe-
matics concepts into science teaching, and empha-
sizes the diverse science nature of learning, where
concepts learned in one discipline can be applied to
other categories of study, and conducted a lesson
study to learn how to ensure Integration into science
lessons, including careful planning, observation and
analysis of research into the integration of mathe-
matics and science.
Unified the study related to this matter; recom-

mended research rigor suggests development sug-
gestions. By integrating mathematics into science
education, teachers can understand everything
related to the subject of healthcare for a more
comprehensive, comprehensive experience.

9.3. Benefit from previous studies:

Previous studies have benefited from algebra
integration and analysis in teaching mathematics
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education and their applications in several aspects.
Among these benefits:

1. Explaining the relationship between algebra
and analysis: Previous studies contributed to
clarifying the relationship between algebra and
analysis and how they can be completed in
teaching mathematics education, and these
studies have shown that algebra can be the
basis for mathematical analysis and that anal-
ysis can enhance the understanding of algebra
and its applications.

2. Developing effective educational strategies:
Previous studies have contributed to developing
effective educational strategies for algebra inte-
gration and analysis in teaching mathematics
education, and educational activities and mate-
rials have been developed that enhance students
understanding of compulsory and analytical
concepts and their application in real contexts.

3. Promote deep and analytical thinking: Previous
studies contributed to promoting deep and
analytical thinking among students through
algebra integration and analysis in teaching
mathematics education. These studies have
shown that the integration of algebra and analysis
can help students better understand mathemat-
ical relationships and expand their capabilities in
analytical thinking.

4. Enhancing practical applications: Previous
studies have contributed to enhancing practical
applications of algebra and analysis in teaching
mathematics education. Practical activities and
projects have been designed that allow students
to use algebraic and analytical concepts in solv-
ing real-life problems and practical challenges.

5. In general, previous studies on the integration of
algebra and analysis in teaching mathematics
education and its applications enhance students’
understanding and mathematical skills and
enhance their mental and analytical develop-
ment. These studies provide strong foundations
for effective teaching in this field and support
the development of curricula and educational
practices related to algebra and analysis in
mathematics education.

9.4. Theoretical framework

The concept of studying the integration of algebra
and analysis:
Algebra is a branch of mathematics that focuses

on the study of mathematical relationships and
structures using symbols and variables. Algebra
uses number theory, equations, functions, matrices,

and other algebraic structures to solve problems
and analyze mathematical models. Algebra is
used in many fields such as engineering mathe-
matics, physics, computer science, data science,
economics, statistics, engineering, and many other
fields [9].
Algebra constitutes one of the basic branches of

mathematics, along with mathematical geometry,
mathematical analysis, number theory, permuta-
tions, and combinatorics. Algebra is concerned with
the study of algebraic structures and the symmetries
between them, relationships, and quantities.
Algebra is considered essential in understanding
and analyzing many mathematical concepts and is
used in many other fields. Like physics, computer
science, economics, engineering, etc., algebra pro-
vides tools and concepts for studying mathematical
relationships and structures in general and con-
tributes to the development of mathematical logic
and critical thinking.
The term algebra has spread recently and has

become widely resonant among educators and those
interested in teaching school mathematics. This is
due to their firm belief that algebra is the basic
gateway to understanding mathematics at higher
educational levels, and they even consider it a
transit gateway that enables us to understand the
world surrounding us and its various phenomena.
Algebra is a powerful tool for critical thinking and
problem-solving, and contributes to the develop-
ment of mathematical reasoning and deep analysis.
By understanding and internalizing the concepts of
algebra, students can build a strong foundation for
exploring other mathematical fields and their ap-
plications in many areas of life [6].
According to Stein, algebra in the past was un-

derstood as the process of calculation using symbols
and letters rather than numbers. It was considered
that the abundance of symbols and the lack of words
reflected the strength of the algebraic content. In
schools, algebra books focused on three main as-
pects: arithmetic operations using letters, and
solving equations.
In the twentieth century, algebra developed into

an abstract algebra with multiple applications [1].
Algebra became the language of mathematics and
the key to technological progress. Therefore, it now
requires attention to teaching algebra and high-
lighting its role in the development of other fields.
Algebra is essential in understanding many math-
ematical and scientific concepts, and supports crit-
ical thinking and problem solving. It can also open
new doors for practical applications in many fields
such as engineering, computer science, economics,
and natural sciences.
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According to Werri Nagy-Dioscorus [2011], the
importance of algebra lies in the fact that it is a
mathematical structure that links various branches
of mathematical knowledge. Algebra is distin-
guished from the rest of the branches of mathe-
matics and other natural sciences by several
features, and it investigates these features to reach a
specific type of thinking that has various forms.
Algebra focuses on abstract concepts that distin-
guish it from classical arithmetic.
Algebra is not only limited to the implementation

of mathematical operations, but also works to
explore relationships, symmetries, and algebraic
structures in mathematical issues and equations,
algebra contributes to developing critical and
analytical thinking, and allows the representation of
complex interactions and sports models in a simpler
and more understanding way, in addition, algebra
allows the use of symbols and variables To express
mathematical relationships in general and analyze
them in different ways [16].
Smith, John, and Gomion note that algebra is part

of school mathematics, and it aims to develop stu-
dents' skills in using symbols, shapes, and fees to
build and describe the relationships between in-
formation and unknown quantities and mathemat-
ically translate them, and algebra is also linked to
the ability of students to identify mathematical
symbols, read and write expressions and amounts
Algebra, the use of mathematical relationships in
describing and interpreting life situations, and the
study of algebra also includes functions that repre-
sent mathematical relationships with specific char-
acteristics and are used to describe and predict
situations, and algebra is related to many algorithms
that students must master [5].
Specific properties are used to describe and pre-

dict situations, and associated with this are many
algorithms that students must master. According to
Shehata Abdullah, algebra is taught in schools in
traditional ways that rely on listing algebraic rules
and training students to solve some mechanical
exercises without deep understanding, and thus
Grammar, traditional teaching methods in algebra
lack the development of any kind of thinking,
especially algebraic thinking that is more relevant to
the subject.
Nowadays, the focus is not only on the knowl-

edge itself but also on how this knowledge is
accessed, produced, applied, and employed in
solving Problems in practical life. This requires
adopting educational methods that encourage stu-
dents to think critically, explore algebraic ideas,
and apply them in realistic contexts. Instead of
focusing on mechanics and repetition, students’

understanding of algebraic concepts must be
enhanced and their abilities to think algebraically
and solve problems related to reality must be
enhanced [15].

9.5. The concept of analysis:

Analysis [in the language] has many meanings,
the most important of which are:
“Solve”: means untangling something compli-

cated or dismantling it to understand or fix it, and it
is also used in the meaning of “solving the problem”

and the like.
“Untie the knot”: means untangling a particular

complex or problem, and it is also used in the sense
of “reducing it to its components” or “disassembling
it.”
“Analysis”: refers to analyzing the linguistic sen-

tence, which is the process of analyzing the sentence
into its parts and determining the function of each
part in the sentence [7].
Qamar al-Din stated: The analysis expands on the

matter from the total to the partial until the signs of
the matter or its relationships or function with the
other are known [2].
Analysis in any form of the type of study being

conducted is a way of looking and thinking about
the systematic thinking of something to determine
the relationship of one part to another [8].
From the above different meanings regarding

analysis, I conclude that analysis is a thinking ac-
tivity to describe the subject into parts or compo-
nents so that the characteristics or signs of each part,
their relationships to each other, and the function of
each complete part are known.

9.6. Types of Analysis:

a] Descriptive Analysis: According to Erawan,
descriptive analysis is defined as a process that aims
to describe or explain something as it is, without
making an evaluation or interpretation.
b] Comparative Analysis: Comparative analysis is

used to compare two or more variables to under-
stand the differences between them, this requires
analyzing the common and different characteristics
and features between variables, and it can be used
in several fields such as social sciences, economics,
and natural sciences [3].

1. A good method must meet several important
criteria, including:

2. Sensitivity: The method must be able to accu-
rately determine concentrations of small
compounds.
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3. Accuracy: Using the method produces nearly
identical analytical results when measurements
are repeated.

4. Accuracy: The method can produce an average
value that is very close to the true value of the
sample.

5. Selectivity: The method should be able to mea-
sure some compounds without significant in-
fluence from the presence of other compounds.

6. Robustness: Analysis results must not be
affected by any change in solvent composition or
changes in ambient conditions.

7. Process: The method must be easy to implement
and does not require large resources of time and
money.

9.7. The importance of studying the integration of
algebra and analysis in teaching mathematics
education:

The calculus course is part of a series of calculus
courses offered free of charge by Edraak on their
website. This course covers the basics in the field of
calculus, and includes an explanation of the use of
algebra in teaching mathematics and logarithms,
and deals with the laws and foundations of calculus,
and the concept of linear and quadratic conjunction
and the differences between them.
In addition, the course also addresses the topic of

intervals on real numbers and how to determine the
domain and range of a graph determine the asso-
ciation rule and calculate its value. Emphasis is also
placed on the distinction between association and
relationship, and the characteristics of association in
this context [10].
Calculus is widely used in practical and daily life

applications, and among the importance of this
science is that it has contributed to the derivation of
many important physical laws, in addition, it con-
tributes to determining physical values such as
speed, acceleration, calculating distance, and
changes in physical quantities.
Therefore, calculus is considered one of the

most important branches of mathematics that is
usually taught as a university requirement for most
students according to their specializations. It is also
taught in the curricula for high school students
[tawjihi], due to its great importance in understand-
ing and analyzing physical phenomena and practical
applications.
We usually find the word differentiation associ-

ated with the word integration because of its inter-
ference in practical applications to provide accurate
mathematical explanations. This science is

concerned with studying limits, continuity, infinite
series, calculating integrals in mathematics, deriving
equations, algebraic terms, linear conjugation,
quadratic conjugation, all of that and more. You will
learn about it through the course [Calculus].
The researcher believes that through the integra-

tion of algebra and analysis in teaching mathematics
education, the connection between algebraic and
analytical concepts and their applications in
different fields is strengthened. Examples of its ap-
plications can be mentioned as follows:

1. Solving equations and equations: Algebra and
analysis are used in mathematics education to
solve mathematical equations and equations.
Students can use algebraic and analytical con-
cepts to solve equations involving variables and
direct the solutions in precise ways.

2. Study models and calculus: Students can use
algebraic and analytical concepts to study
mathematical models and analyze their changes
through calculus. This allows them to better
understand mathematical relationships and
apply them to solving real problems.

3. Statistics and Probability: Algebra and analysis
are used in mathematics education to study sta-
tistics and probability. Students can use algebraic
and analytical concepts to analyze data, calculate
probabilities, and interpret results.

4. Engineering and Computer Science: Students
can use algebraic and analytical concepts in
mathematics education to solve engineering
problems and design mathematical models in
fields such as engineering and computer science.

10. Research results

The research results showed that the integration
of algebra and analysis in teaching mathematics
education and its applications has many benefits,
the most important of which are:

� Improving understanding of basic mathematical
concepts: Integrating algebra and analysis helps
students understand basic mathematical con-
cepts more deeply, by linking them to each other
and presenting them in a logical, sequential
manner.

� Developing mathematical thinking skills: Inte-
grating algebra and analysis helps students
develop mathematical thinking skills, such as
logical, analytical, and abstract thinking.

� Increasing students' motivation to learn: Inte-
grating algebra and analysis helps students in-
crease their motivation to learn, by making
Learning is more exciting and exciting.
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10.1. Research recommendations

Based on the research results, the study recom-
mends the following:

� The need to prepare teachers on how to inte-
grate algebra and analysis in teaching mathe-
matics education and its applications.

� The need to provide the necessary educational
resources to integrate algebra and analysis in
teaching mathematics education and its
applications.

� The need to conduct more Studies on the inte-
gration of algebra and analysis in teaching
mathematics education and its applications.

Funding

Self-funding.
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