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This study aims to find out the impact of learning
mathematics on enhancing the English language competency
of the secondary school students in Erbil, the capital of the
Kurdistan Region of Iraq. The analytical descriptive method is
used in the collection, classification, and processing of the
study data. The Statistical Package for Social Sciences (SPSS)
was used for the processing and analysis of the study data. A
random sample of 125 students, male (45) and female (80)
were chosen for the academic year 2023-2024 from the eight
public and private secondary schools in Erbil. Twenty items
were developed for a questionnaire related to interactive
learning in mathematics and English that was designed to
improve the understanding of the student in each subject.
The Likert scale used to score the students' responses. Each
students' responses were scored using the given values: 1 =
strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 =
strongly agree. The validity and reliability of the
guestionnaire were checked .The study identified that there
is an interdisciplinary relationship between learning
mathematics and enhancing English language competency.
The study recommended the importance of integrating
multiple instructional strategies that combine mathematical
concepts to increase English acquisition and comprehension.
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1. The Framework of the Study

1.1 Introduction

The logical aspects of language are not given much consideration in theoretical
linguistics, partly because formality has been avoided in language studies and partly
because language is not a major component of modern logic. This suggests that
linguistic theory cannot express certain concepts, such as scope relations, which are
an essential part of semantics. There is a claim that the language has a logic of its own,
apart from modern logic.

An algorithmic, modular rule system that transforms logic-semantic sentence
representations into well-formed surface structures by semantic syntax is used to
explain the concept of grammar; This provides an additional perspective on the
application of logic and mathematics to linguistic theory (T. Iwamoto, 2017).
'Number', a word which can be defined as a simple idea, and yet it fascinated and
absorbed the greatest proportion of human geniuses over centuries. Einstein stated
that mathematics is the poetry of logical ideas, the exactitude of which, although
independent of experience, strangely seems to be beneficial to the study of the
objects of reality. Besides, interestingly, as well as surprisingly, we are nowhere near
any clear understanding of numbers, despite discoveries of many productive uses of
numbers ( Pieter AM Seuren, 2013) .

The educational environment acknowledges the inherent relationship between
mathematics and language skills, particularly in the context of primary and secondary
schools. Mathematics proficiency has been identified as a catalyst for development
and academic achievement. Cognitive development, critical thinking, and the English
language have evolved into an essential tool of communication.

This study focuses on the dynamic interplay between mathematics learning and
English language proficiency enhancement to uncover the possible benefits and the
obstacles of incorporating both subjects into the curriculum. Therefore, this study
aims to investigate the impact of mathematics acquisition on developing English
language abilities among students in Erbil's primary schools. The study seeks to
uncover the effective teaching strategies and instructional approaches that can
synergistically enhance learning outcomes in both topics by evaluating the
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relationships between these two critical disciplines. In addition, it aims to provide
valuable insights to educational policymakers, curriculum developers, and educators
who work to create a comprehensive and integrated learning environment for
students in elementary schools by elucidating the reciprocal relationship between
mathematics learning and the improvement of English language acquisition.

1.2 Problem Statement

Despite the widely acknowledged relevance of mathematics and English language
abilities in the educational development of Erbil's secondary schools, there is still a
gap in understanding the possible relationship between these two disciplines. The
existing educational system frequently separates mathematics and language
acquisition, ignoring the potential benefits of integrating both topics within the
curriculum. The scarcity of comprehensive research on the impact of mathematics
learning on English language proficiency impedes the creation of holistic educational
techniques that could optimize students' learning outcomes in both domains.
Moreover, the lack of empirical facts and data on the possible problems and
opportunities connected with combining mathematics and English language
acquisition is a significant impediment to the implementation of successful teaching
approaches and curricular modifications. Understanding the specific ways in which
mathematics education may positively influence the acquisition and development of
English language abilities remains a key issue that necessitates much research and
analysis. Educators and policymakers must address this gap and develop
comprehensive and integrated approaches that can generate a more comprehensive
and balanced educational experience for students in Erbil’s secondary schools. Thus,
the problem of how to integrate the educational approaches of these two disciplines
is the focus of this study.

1.3 Questions of the Study

The following research questions seek to investigate the multifaceted relationship

between mathematics and English language learning in secondary schools in Erbil”:

1. Is there any impact of learning mathematics on enhancing the English language
competency of secondary school students according to gender, stage, and type
of school (private and public)?
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2. Are there any significant differences between male and female students'
perspectives on the impact of learning mathematics on enhancing English
language competencies?

3. Are there any significant differences between secondary school students'
perspectives on the impact of learning mathematics on enhancing English
language competencies according to their level (stages) of study?

4. Are there any significant differences between secondary school students'
perspectives on the impact of learning mathematics on enhancing English
language competencies according to the type of school (private and public)?

1.4 Significance of the study

Given that mathematics and English language learning share comparable
communicative and logical structures, the results of this study could enhance the
theoretical literature in these fields.

Since it addresses the requirements of mathematics and English teachers regarding
the application of symbols as a primary mode of communication and the interactions
between the two subjects, the study is especially noteworthy. Given the merging of
teaching methods from the two fields, the research may be helpful.

It might also assist educators and policymakers at Kurdistan's Ministry of Education
in determining what training is still lacking to integrate English language and math
instruction. The following are some potential benefits of this study:

1. Develop effective teaching strategies by understanding the connection between
English and mathematics. This will help educators create lessons that integrate
both subjects and enhance students' educational experiences as a whole.

2. Curriculum development: By using the results of this study, integrated curricula
can be created that support interdisciplinary learning and a more all-
encompassing approach to education.

3. Language Acquisition Strategies: Teachers may discover and put into practice
effective language acquisition strategies that make use of mathematical concepts
to enhance language fluency by looking at how learning mathematics affects
learning English.

4. Implications for Educational Policy: By informing policymakers about the possible

advantages of cross-curricular integration, the findings of this study may assist in
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establishing policies that promote the integration of subject matter to improve
learning outcomes.

5. Equity and Inclusion: The study can highlight potential discrepancies in
educational outcomes by examining the interactions between mathematics and
English language acquisition. This information can support initiatives aimed at
ensuring that every student, from any background, has equitable access to a
superior educational experience.

6. Development of Educational Policies: Based on the study's findings, policymakers
can create evidence-based guidelines that support integrated methods of
teaching English language and mathematics. The Erbil Region's overall
educational quality could be raised by implementing these strategies.

7. Research Contribution: By examining the connection between mathematics and
the development of English language skills, this work advances the field of
education research. The findings of this study may help future studies in
comparable educational settings.

In summary, the findings of this study have a significant impact on student
outcomes, educational practices, and the general standard of education in the Erbil
Region. By helping students become more proficient in math and English, it can
empower teachers, educate decision-makers, and support learners in an
interconnected world.

1.5 Objectives of the Study
The study aims to:

1. Find out the impact of learning mathematics on enhancing the English language
competency of secondary school students.

2. Find out if there are any significant differences between male and female
students' perspectives on the impact of learning mathematics on enhancing
English language competencies.

3. Find out if there are any significant differences between secondary school
students' perspectives on the impact of learning mathematics on enhancing
English language competencies according to their level (stages) of study.
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4. Find out if there are any significant differences between secondary school
students' perspectives on the impact of learning mathematics on enhancing
English language competencies according to the type of school (private and
public).

1.6 Hypothesis of the Study

1. There are no significant differences between male and female students'
perspectives on the impact of learning mathematics on enhancing English
language competencies.

2. There are no significant differences between secondary school students'
perspectives on the impact of learning mathematics on enhancing English
language competencies according to their level (stages) of study.

3. There are no significant differences between secondary school students'
perspectives on the impact of learning mathematics on enhancing English
language competencies according to the type of school (public and private
schools).

1.7 Scope of the Study

1. Private and public secondary school students
2. Schools in Erbil
3. The school year 2023-2024

1.8 Terms Definition
The following are the definitions of the key terms used in this study:

1. Mathematics learning refers to the process of learning mathematical concepts,
abilities, and techniques in a classroom environment. It includes logical
reasoning, numerical operations, and a conceptual understanding of
mathematics. (Boaler, J. 2016).

2. English language learning refers to the process of improving students' reading,
writing, speaking, and listening skills in the English language. It involves mastering
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vocabulary, grammar, and language comprehension to communicate effectively.
(Celce -Murcia, M., Brinton, D.M., & Snow, M.A. 2014).

3. Interdisciplinary learning is defined as the integration of knowledge, skills, and
perspectives from different academic disciplines, fostering a holistic approach to
education. It promotes connections between various subjects to enhance
students' understanding of complex real-world issues. (Klein, JT 2010).

4. Pedagogical strategies are defined as diverse approaches, techniques, and
methods employed by educators to facilitate effective teaching and learning
experiences. These strategies encompass instructional design, curriculum
development, and classroom management practices aligned with specific
learning objectives. (Ormrod, J.E. 2015).

5. Curriculum integration is defined as the intentional blending of related or
complementary subject matter within the educational curriculum, aiming to
create meaningful connections and enhance students' learning experiences. It
emphasizes the synthesis of knowledge across different disciplines. Jacobs, H. H.
(1989).

6. Language Proficiency: The level of competence and mastery in using a particular
language, denoting the ability to understand and communicate effectively in
various contexts. It includes linguistic fluency, comprehension, and the
application of language skills in practical situations. (Bachman, L. F, & Palmer, AS
2010).

2. Theoretical Background and Literature Review

2.1 Theoretical background

There are structural and functional similarities between language and mathematics,
as we have previously explained. Both language and mathematics are based on logic,
which is the basic foundation of their structures; Both are expressed symbolically to
convey specific meanings, enabling communication between different human groups
(Taher, NAH (2021).

We can look at examples in the language to understand mathematical problems. The
majority of seventh graders, for instance, understand that 0.5 and 1/2 are equal, but

1221



QALAAI ZANISTSCIENTIFIC JOURNAL
A Scientific Quarterly Referred Journal Issued by Lebanese French University — Erbil, Kurdistan, Iraq
Vol. (9), No (2), Summer 2024
LFU ISSN 2518-6566 (Online) - ISSN 2518-6558 (Print)

some might find it difficult to understand due to the two numbers do not look the
same. This is because fractions and decimals are related concepts. That's similar to
how languages work. The words still have the same meaning. As a result, we can show
how the methods used in the teaching of mathematics and English are similar by using
language examples to help understand and clarify mathematical problems.

2.1.1 What is Language?

Language is a fundamental component of human communication and cognition,
acting as the primary means by which people express themselves, share knowledge,
and connect. It is a part of our everyday lives, forming our identities, communities,
and society. Language's power extends beyond words; It includes nuances of tone,
context, and culturalimportance. According to philosopher Ludwig Wittgenstein, "the
limits of my language mean the limits of my world." Language affects our perceptions,
emotions, and behaviors in a variety of ways. Linguistic research, such as Noam
Chomsky's work on universal grammar (Chomsky, 1965) and studies on the Sapir-
Whorf hypothesis (Sapir, 1921; Whorf, 1956), emphasizes the deep impact of
language on human cognition and society. Language is more than just a tool of
communication; it is also an important element in understanding the complexity of
the human mind and society (Pinker, 1994).

According to Lock (1992), language is an essential component of science since
it shapes scientific concepts and understanding, and scientific discourse is shaped by
non-linguistic aspects of science.

Whereas Freeborn (1987) asserts that language is based on a system of meaning
and symbol rules that enable an infinite number of speeches to be created from a
finite set of components. The system that guides our use of language is known as
grammar. These grammars are the abstract forms of the language that we employ
when constructing sentences for both written and spoken communication. Human
language is flexible because it is an acquired symbolic system; Words evolve and new
words are formed from it.
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2.1.2 The English Language

English is the international communication language, and non-native people utilize it
more than indigenous people nowadays. The English language has progressed from
"mother tongue" to the most widely read and spoken language in history.

Since the second half of the twentieth century, the English language has spread to an
unknown extent around the world. Among non-native English speakers, English has
become a lingua franca (Kachru & Nelson 2001, p. 9).

As a result, the English language is being used internationally, at least by non-native
speakers as much as native speakers, for the first time in history (Seidlhofer, 2004).
Brumfit (2002, p.5) provided a clear description of how English is becoming more
globally interconnected when he said, “Those who are already part of the growing
circle and speak English are a more significant group operating in an ever-expanding
global economy and having an impact on the economies of all countries... Mobile
phones, the Internet, and other technologies are making it possible for people to use
English independently more and more completely free from the constraints imposed
by broadcast and print media, journals, and conventional educational institutions".
More than 100 countries now teach English as the most widely taught language, and
in the majority of these, it is gradually taking the place of other languages as the
primary foreign language in the classroom. In many nations, English has replaced
other languages as the primary language of instruction in higher education since the
1960s. A significant amount of knowledge in the world, especially in fields like science
and technology, is communicated through the English language. For this reason, a lot
of nations have designated English as their official language or as their primary
language in recent years or selected it to be the primary foreign language taught in
schools. (Crystal, 2003, p. 14)

The English language is one of the most widely used and influential languages in the
world, playing an important role in global communication, economics, and culture. It
has evolved into a lingua franca, promoting interactions among people from various
linguistic backgrounds, with over a billion speakers worldwide (Crystal, 2003).
Historical events such as the growth of the British Empire and the cultural influence
of the United States can be traced to the creation and dissemination of English. The
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language adapts and transforms as it incorporates vocabulary from multiple sources,
indicating its dynamic nature and adaptability (McArthur, 1998). English is vital in the
modern world as a medium for literature, science, technology, and diplomacy,
defining international discourse and providing access to a large reservoir of
knowledge (Kachru, 1985).

The English language, renowned for its global ubiquity, serves as a unifying thread in
our interconnected world. With millions of native and non-native speakers across the
globe, English transcends borders and cultures, fostering communication, trade, and
cultural exchange (Crystal, 2003). Its richness lies in its vocabulary, adaptability and
flexibility, constantly evolving to accommodate new words and expressions reflective
of the modern era (McArthur, 1998). English serves as the lingua franca of the
internet, science, business, and diplomacy, facilitating cooperation and
understanding among people of diverse linguistic backgrounds. Beyond its practical
utility, English is a repository of literary masterpieces, from Shakespearean sonnets
to contemporary novels, offering a treasure trove of creative expression and
intellectual exploration.

Because of its global popularity, English has become a vital instrument for
communication and cultural exchange in our interconnected age.

2.1.3 The Language of Mathematics

The language of mathematics serves as a universal code that transcends linguistic and
cultural divides, providing a common basis for expressing and communicating
abstract concepts and numerical relationships. It allows individuals to represent
complex ideas accurately and clearly as a coded system of symbols, numbers, and
mathematical symbols (Machover, 1996). This specialized language serves as the
basis for scientific discoveries, technical breakthroughs, and inventions in a variety of
fields (Steen, 2001). Mathematicians and scientists use this common mathematical
language to investigate the mysteries of the universe and meet practical challenges.
However, mathematics is more than just notation; it embodies a distinct style of
thinking and reasoning and encourages logical and critical thinking (Polya, 1957).
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It embodies the power of abstraction and representation by allowing humans to
uncover the complexities of the natural world and lay the foundation for scientific
and technological development (Devlin, 2012). At its core, mathematics is a universal
means of intellectual study, crossing cultural divides and helping us understand the
fundamental laws that govern our world (Taher, NAH, & Naik, GNKD, 2019).

It also ruled mathematics—the mathematical logic that determines whether
propositions are true or false, according to Jamieson (2000), who uses linguistic
jargon to explain mathematics and claims that few people recognize mathematics as
a language. “l want to show how making the grammatical and rhetorical structure of
mathematical language clear and explicit to students can increase their
understanding of basic mathematical concepts,” he says, meaning that treating
mathematics as a language will help. Unfortunately, many people regard
mathematics as a set of archaic rules for dealing with strange symbols, something far
removed from speaking and writing (Jamieson, 2000, p. 45).

According to Gough (2007), mathematics is a formal language that is artificially
formed using our natural everyday language to teach mathematical language.
Woodin (1995) refers to mathematics as a language and suggests teaching it as a
language to children. He even compares mathematics to English and says,
"Mathematics can be considered a language—a language that is simpler, more
consistent, and more regular than English. This is especially the case with
mathematical facts. Numbers represent nouns, while operational signs (+, -), X, /, =)
represent verbs. Both components are governed by the rules of syntax. Mathematical
facts, such as 2 x 3 = 6, can be considered arithmetic sentences. Students should be
encouraged to speak in complete sentences, convey a complete idea, and develop a
pattern of practice for real mathematics. In terms of sentence facts, mathematics is a
much simpler language than English. Although mathematics has an infinite number
of nouns, it only contains five verbs (+, -, x, /, =) related to four basic operations.

However, some students may need to. As a result, it is taught explicitly alongside
notation (place value) and number theory. To transfer vital information.

Mathematics as a language of communication has also been highlighted in
mathematics curricula around the world. While the National Council of Teachers of
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Mathematics (NCTM) in the United States refers to mathematics as a language of
communication, the Standards for School Mathematics (NCTM, 2000) state that “Pre-
K through 12th-grade education programs should enable all students to communicate
mathematical thinking communicatively." Coherent and clear to all students, and use
the language of mathematics to correctly express their mathematical ideas.
Mathematics, like English as a second language, should be taught to children as a
natural language. It should be consciously taught in line with the "skill learning
theory" (Dekeyser, 2007): by providing concise language that the learner can practice,
such as by providing an opportunity to repeat mathematical expressions and
understand their meaning, and by offering open- Activities ended to practice the skill
in a wider range of applications. Teachers should also engage students in real-life use
of English as well as mathematics classroom activities.

So, mathematics and English, as languages, are related to each other but different.

n n

Both are sign and symbol languages that combine "words," "sentences," and
"stories." Because these “stories” have universal foundations, they are the languages
of global communication. Despite these similarities, there are also important
differences. Mathematical language, for example, is precise and less flexible, but
natural languages have a depth of meaning and multiple options for interpreting

sentences and words.

2.2 Literature Review

Language learning and cognitive development have long been recognized as
interconnected processes in the field of education. Research by Anderson (2010)
emphasizes the significant role of interdisciplinary learning approaches in fostering
comprehensive student development, advocating for the integration of subject areas
to promote holistic learning experiences. Likewise, Vygotsky's sociocultural theory
(1978) underscores the importance of language as a tool for cognitive development,
emphasizing the role of social interaction and collaborative learning in language
acquisition and knowledge construction.

Building upon this foundation, studies by Cummins (2000) and Baker (2011) highlight
the cognitive benefits of bilingual education, demonstrating how multilingual
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exposure can enhance cognitive flexibility and problem-solving skills. These findings
suggest that exposure to diverse language contexts, including the integration of
mathematics concepts within language learning activities, can foster cognitive
development and language proficiency.

According to the context of curriculum integration, the work of Jacobs (1989)
emphasizes the value of interdisciplinary approaches in promoting deeper
understanding and application of knowledge. Likewise, the research by Klein (2010)
underscores the benefits of curriculum integration in cultivating critical integration
thinking and analytical skills among students, supporting the idea that the
mathematics and English language learning can facilitate the cross-disciplinary
transfer of cognitive skills and promote holistic educational experiences.

Educational policy implications are crucial to understanding the practical implications
of curriculum integration. Lagemann (2002) highlights the importance of evidence-
based educational policy recommendations to support effective teaching practices
and curriculum development. Additionally, the literature emphasizes the need for
teacher training and professional development in implementing integrated teaching
methodologies, as noted by Ormrod (2015) and Calce -Murcia et al. (2014), to ensure
effective instructional practices and student engagement within an integrated
curriculum framework.

3. Research Methodology

3.1 Methodology

The analytical descriptive method is used to collect, classify, and process the study
data. The Statistical Package for Social Sciences (SPSS) was used to process and
analyze the study data.

3.2 Samples

A random sample of 125 students, male (45) and female (80), were chosen for the
academic year 2023-2024 from the eight public and private secondary schools in Erbil
(63 students from public schools and 62 students from private schools). They were
chosen from stages ten, eleven, and twelve; they were allocated as follows: Maarf
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School (15) students (10 male and 5 female), Kalak School (16) students (15 male and
1 female), Azadi School (14) only male students, Sava School (15) only female
students, Sardam School (16) students (6 male and 10 female), Bery School (15)
students only female, Diwen (18) students only female, and Kamiar School (16)
students only female. The following tables illustrate the sample dates.

Table 1 illustrates the types of schools and the number of students in each type.

Students in each type
Public School 63
Private School 62

Table 2 illustrates the number of students according to gender.

Gender
Male N 45
Female N 80

Table 3 illustrates the number of students according to the stages

Stages
Tenth 65
Eleven 57

Twelve 3

Table 4 illustrates the number of students (male and female) and percent
according to the schools.

School Gender Frequency Percent Valid Cumulative
Percent Percent

Maarf Male 10 66.7 66.7 66.7
Female 5 333 333 100.0
Total 15 100.0 100.0

Kalak Male 15 93.8 93.8 93.8
Female 1 6.3 6.3 100.0
Total 16 100.0 100.0

Azadi Male 14 100.0 100.0 100.0

Save Female 15 100.0 100.0 100.0

Sardam Male 6 37.5 37.5 37.5
Female 10 62.5 62.5 100.0
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Total 16 100.0 100.0
Bery Female 15 100.0 100.0 100.0
Diwen Female 18 100.0 100.0 100.0
Kamiar Female 16 100.0 100.0 100.0

3.3 Instrument of the Study
The following procedures for designing the study questionnaire were implemented

3.3.1 Design of the Questionnaire

Twenty items were developed for a questionnaire related to interactive learning in
mathematics and English that was designed to improve student understanding in each
subject.

The questionnaire composed in two parts, the first contained instructions to the respondents
about how to respond to the questionnaire items, and the second part included the items
and the Likert scale for scoring the students' responses. Each student's responses to the
guestionnaire were scored in the given values; 1 = strongly disagree, 2 = disagree, 3 = neutral,
4 = agree, 5 = strongly agree.

3.3.2 Validity of the Questionnaire

Two methods were used to verify the validity of the questionnaire: first, it was
approved by several experts in all areas of education, psychology, English, and
mathematics; And second, through the internal consistency of the items of the
guestionnaire, the degree of correlation was significant at 0.01 (2-tailed) and 0.05 (2-
tailed). The following table illustrates the internal consistency of the questionnaire.

Table 5 illustrates the internal consistency of the questionnaire and the degree of
correlation.

Correlations
School Type of School Stage Gender
School Pearson Correlation 1 -.008 275" 682"
Sig.(2tailed) .926 .002 .000
N 125 125 125 125
Type of Pearson Correlation -.008 1 .081 211°
School Sig.(2tailed) .926 371 .018
N 125 125 125 125
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Stage Pearson Correlation 275" .081 1 .265 "
Sig.(2tailed) .002 371 .003
N 125 125 125 125
Gender Pearson Correlation 682" 211° .265 " 1
Sig.(2tailed) .000 018 003
N 125 125 125 125
**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

3.3.3 Reliability of the questionnaire
The reliability of the questionnaire was checked and was reliable the value of
Cranach's Alpha was .914, the following table illustrates the questionnaire's
reliability.

Table 6 illustrates the reliability of the questionnaire.

Reliability statistics
Cronbach's Alpha | N of ltems
914 20

3.3.4 Statistical Analysis
SPSS (2022, version 22) was used to analyze the data. The present study utilized a
combination of descriptive and inferential statistics such as mean, standard deviation,
correlation, and ANOVA.

4. The Findings of the Study

4.1 Investigating how learning mathematics affects secondary school student's ability
to communicate in English showed interdisciplinary connections between
mathematics education and improving secondary school students' English
language proficiency. The mean impact of learning mathematics on improving
English language competency was 3.2455, above the theoretical mean of (3),
indicating a significant impact of mathematics learning on improving English
language competency among secondary school students, according to the
findings. The means of all the items are above the theoretical mean, except item
number 15, which states, “Do you examine academic English texts using your
mathematical skills?” and item number 16, which states, “Can your mathematical
studies help you identify linguistic patterns and sequences better?” which were
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both below the theoretical mean, at 2.92 and 2.82, respectively, as the following
table demonstrates.

Table 7 shows the mean and standard deviation for the student's responses
to the questionnaire's items.

N. Items Mean Std.
Deviation

Q1 | Do you believe that understanding mathematical principles helps you 3.66 | 1.07841
grasp the English language better?

Q2 | Do you believe your mathematical problem-solving abilities help you 3.34 | 1.10675
solve linguistic challenges in English?

Q3 Do you examine complex linguistic structures in English using 3.38 | 1.12726
mathematical concepts?

Q4 Have you seen an improvement in your language skills as a result of 3.46 | 1.17462
studying sports?

Q5 Do you employ mathematical skills to understand difficult English 3.46 | 1.1395
vocabulary?

Q6 | Can you evaluate English literary texts using mathematical methods? 3.42 | 1.10908

Q7 Do you sense a difference in your language skills after completing 3.38 | 1.24216
complex mathematical problems?

Q8 Do you believe that mastering mathematical principles can help you 3.28 | 1.07463

use the English language more accurately?

Q9 Do you examine scientific and technical literature in English using your 3.51 | 1.13319
mathematical skills?

Q10 | Do you believe that your understanding of mathematical principles aids | 3.32 | 1.09692
your comprehension of English texts?

Q11 | Do you believe that solving mathematical problems improves your 3.14 | 1.20953
ability to express yourself clearly in English?

Q12 | Do you believe that mathematical concepts help you to understand 3.16 | 1.25338
grammar more thoroughly?

Q13 | Can you examine complex grammar using mathematical methods? 3.00 | 1.16741

Q14 | Have you observed an improvement in your ability to interpret high- 3.34 | 1.13666

level literature since the beginning of study mathematics?

Q15 | Do you examine academic English texts using your mathematical skills? | 2.92 | 1.09692

Q16 | Can your mathematical studies help you identify linguistic patterns and | 2.82 | 1.27674
sequences better?

Q17 | Do you believe that understanding mathematical principles can assist 3.00 | 1.26374
you in analyzing numerous English linguistic contexts?

Q18 | Are mathematical principles utilized in the context of scientific subjects | 3.2 1.26364
to analyze English?
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Q19 | Do you feel that understanding mathematical principles helps you 3.02 | 1.28555
grasp the English language better?
Q20 | Do you think your mathematical problem-solving abilities help you 3.10 | 1.3668
solve linguistic challenges in English?

4.2 The findings of the study show that there is no significant effect of the difference
of gender on the responses of students on the impact of learning mathematics on
improving English language competency because the mean of the responses of
both males and females was below the theoretical mean (3), it was 2.36 for males
and 2.44 for females, which means the impact of the difference of the gender was
weak. The following table illustrates the means and standard divisions of the effect
of different genders on the impact of learning mathematics on improving English
language competency.

Table 8. illustrates the means and standard divisions of the effect of gender on the
impact of learning mathematics on improving English language competency
according to gender variables

Male N 45
Mean 2.36
Std. Deviation .529

Female N 80
Mean 2.44
Std. Deviation .524

4.3 The findings of the study show that there is no significant effect of the difference
level in the study (stages) on the responses of students on the impact of learning
mathematics on improving English language competency because the mean of the
responses was below the theoretical mean (3); it was 2.52 for stage 10, 2.28 for
stage 11, and 2.33 for stage 12, which means the impact was weak according to
this variable. The following table illustrates the means and standard divisions of
the effect of the different levels of study (stages) on the impact of learning
mathematics on improving English language competency.
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Table 9. illustrates the means and standard divisions of the effect of different
stages on the impact of learning mathematics on improving English language
competency according to the level of study (stages).

Stage 10 N 65
Mean 2.52
Std. Deviation .533

N 57
Stage 11 Mean 2.28
Std. Deviation 491

Stage 12 N 3
Mean 2.33
Std. Deviation .577

4.4 The findings of the study show that there is no significant effect of the difference
in the type of schools (public or private) on the responses of students on the impact
of learning mathematics on improving English language competency because the
mean of the student’s responses in both public and private schools was below the
theoretical mean (3), it was 2.38 for public schools and 2.44 for private schools,
which means the impact of the difference of the type of schools was weak. The
following table illustrates the means and standard divisions of the effect of
different types of schools on the impact of learning mathematics on improving
English language competency.

Table 10. illustrates the means and standard divisions of the effect of different
schools on the impact of learning types of mathematics on improving English
language competency according to the level of study (stages).

Public N 63
School Mean 2.38
Std. Deviation .551
Private N 62
School Mean 2.44
Std. Deviation .500

The above findings of (4.1, 4.2,4.3,4.4) indicate a significant impact of
mathematics learning on improving English language competency among secondary
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school students in general regardless of differences of gender, level of study, and the
types of school.

4.5 The findings of the ANOVA show that there are no significant differences among
the variables related to the impact of mathematics learning on improving English
language competency in secondary school because the values of sig were higher
than.05 (.206,.073,.261 , and.268 ), so according to the findings, all three
hypotheses are accepted. The following table illustrates that.

Table 10. illustrates the results of the ANOVA.

ANOVA
Sum of Df Mean F Sig.
Squares Square
School Between Groups 301.628 50 6.033 1.231 .206
Within Groups 362.740 74 4.902
Total 664.368 124
Type of Between Groups 15.459 50 .309 1.449 .073
School Within Groups 15.789 74 .213
Total 31.248 124
Stage Between Groups 16.486 50 .330 1.175 .261
Within Groups 20.762 74 .281
Total 37.248 124
Gender Between Groups 12.710 50 .254 1.169 .268
Within Groups 16.090 74 217
Total 28.800 124

5. Conclusions, Recommendations and Suggestions for Further

Research

5.1 Conclusions
The findings of the study indicate the following conclusions:

1. The study identified that thereis an interdisciplinary relationship between learning
mathematics and enhancing English language competency because there is a
significant impact of learning mathematics on enhancing the English language
competency of secondary school students.
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2. There is a significant impact of learning mathematics on enhancing the English

language competency of secondary school students regardless of the type of

gender.

3. There is a significant impact of learning mathematics on enhancing the English

language competency of secondary school students regardless of the level of

study.

4. There is a significant impact of learning mathematics on enhancing the English

language competency of secondary school students regardless of the type of

school (public or private).

5.2

Recommendations

The following are the researchers' recommendations:

Instructors of mathematics and English ought to integrate multiple instructional
strategies that combine mathematical concepts to increase English acquisition
and comprehension.

The responsible bodies for designing curriculum ought to develop curricula that
allow for the integration of mathematics and English language learning within
the curricular framework while taking into account the consequences for
instructional design and execution.

The administration bodies ought to train mathematics and English teachers in
order to effectively deploy integrated teaching strategies that connect
mathematics and English language learning.

For such initiatives to have a significant impact, educational policymakers,
curriculum authors, and school administrators ought to support the integration
of mathematics and English language development in secondary school
settings.

5.3 Suggestion for Further Research

The following study topics are suggested by the researchers:

1. Analyze and evaluate the effectiveness of various teaching strategies that use

mathematical principles to improve English acquisition and understanding.
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2. Evaluate student achievement and compare the performance of students who
utilize integrated mathematics and English learning techniques to the
performance of students who use traditional subject-specific learning methods.

3. Examine the advantages and disadvantages of merging mathematics and
English language learning within the current curriculum framework, taking into
account the implications for instructional design and implementation.

4. Look into the learning objectives associated with integrating mathematics
learning within the context of English language learning, such as language
competence, critical thinking skills, and problem-solving abilities.

5. Investigate the training demands and professional development needs of
educators to effectively deploy integrated teaching strategies that connect
mathematics and English language acquisition.
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