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Abstract 
The importance of Mathematics cannot be underestimated because it has 

its limb in virtually all fields of study either not to discuss its influence in 

the Mathematical related fields. In fact, Mathematics is the pivot on which 

all sciences; engineering, business and even social sciences revolve. 

Because of its importance many institutions of higher learning require a 

credit pass from senior secondary school students who seek admission to 

study various courses in their institutions. The study aimed to determine the 

extent of associations or relevance of physics and mathematics. Based on 

our findings, we suggest that an upper secondary physics education 

preparing pupils for tomorrow’s society should be characterized by variety, 

both within and among courses, integration of mathematics in the physics 

courses. Physics is best understood by the student with good mathematical 

background. We recommend that only student with sound mathematical 

background will be engage in physics classes and should be introduce from 

junior classes with proper sequential arrangement of topics base on degree 

of complexity and relevant projection.  
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Introduction 
Education is a light that shows the 

mankind the right direction to surge. 

The purpose of education is not just 

making a student literate but adds 

rationale thinking, knowledgeably 

and self-sufficiency. When there is a 

willingness to change, there is hope 

for progress in any field. Creativity 

African Scholar 

Publications & 

Research  

International  

VOL. 26 NO. 9 
ISSN: 2878-1894 
SEPTEMBER, 2022 
 
African Scholars Journal of Science Innovation & Tech. Research (JSITR-9) 



100  africascholarpublications@gmail.com                                                                               

 2022 
 

can be developed and innovation benefits both students and teachers. Teaching 

Mathematics and Natural Sciences is taking place in rapidly changing 

conditions. It is necessary to look for optimal edifying and educational solutions 

encompassing goals and contents as well as forms and teaching methods 

allowing for preparing students to face the challenges of the contemporary 

world. At the same time, mathematics equips us with the skills needed to 

interpret and analyses information, simplify and solve problems, assess risk, 

make informed decisions and further understand the world around us through 

modeling both abstract and concrete problems (Bruton, 2017). 

Physics is an ancient science involving everything from basic philosophical 

questions to everyday phenomena, from nature’s smallest building blocks to the 

most distant galaxies, from high-tech satellites to processes in the human body. 

Continued recruitment to physics is important not only to secure scientific 

expertise and literate citizens, but also because young people deserve to take 

part in the elegant and intriguing system of thought that physics represents. 

Physics is a very significant field in science, and as such, learning its concepts 

and skills are needed in a highly modernized 21st century society (Raspanti, 

2008). Physics is the study of the world around us which deals with the 

interactions of matter and energy such as electricity, motion, and light. It studies 

physical phenomena, ranging from movements of the parts of the body, engine 

mechanisms of vehicles and flow of electricity in appliances to deployment of 

the sun for energy, construction of very minute electronic components for 

mobile phones and flight of rockets to outer space (Chen et al., 2000; Simpson, 

2019). 

Crook et al. (2015) found out that physics teaching involved more higher-order 

utilization of technology in the classroom than biology teaching, thereby 

suggesting the technological characteristic of former to the latter. Physics 

education has become a vital component of science education in the 21st 

century. As a component of science education, physics provides a means of 

promoting a strong link between science and technology, thereby leading to 

productive innovation. Department of Education (2016). In addition, physics 

does not only link science to technology but also links the fields within the 

sciences.( Perkins et al. (2007) saw that physics and chemistry were viewed as 

connected fields, which could provide principles essential for solving a variety 

of problems in the society. Physics is an ancient science involving everything 
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from basic philosophical questions to everyday phenomena, from nature’s 

smallest building blocks to the most distant galaxies, from high-tech satellites 

to processes in the human body. Continued recruitment to physics is important-

--not only to secure scientific expertise and literate citizens, but also because 

young people deserve to take part in the elegant and intriguing system of 

thought that physics represents. 

 

RELEVANCE OF MATHEMATICS TO OTHER SUBJECTS 

Mathematics holds a rather unique place in our society today. Mathematics, 

even in its present abstract state, is not detached from life. It is just the ideal 

way of handling the problems of life. There is no disagreement today nor would 

there be any in the foreseeable future of the vital importance of mathematics 

both to the scientists, engineers or other specialists and the intelligent layman 

in his everyday life. Makarfi (2001) further noted that, in all human endeavours, 

there exists mathematics. Every individual both consciously or unconsciously 

needs and uses the knowledge of mathematics to certain extents at anytime, 

anywhere and in every place. To mention some among many: 

✓ Mathematics and Biology 

Biological study depends largely on its branches, namely, 

Biomathematics, Biophysics and Biochemistry, which have attained a 

rank equal to that of independent subjects. It is therefore necessary for the 

biologist to study mathematics for the understanding of these branches. 

✓ Mathematics and Chemistry 

 Mathematical laws govern all chemical combinations and their 

equations. For estimation of elements in organic compounds, In 

manufacturing of any chemical, there are some mathematical ratios 

(percentage), in which different elements have to be mixed.  

✓ Mathematics and Agriculture 

 There are certain aspects of Agriculture that needs direct application of 

mathematics such as measurement of area, average expenditure, average 

income, production per unit area, cost of labour, time and work etc.  

✓ Mathematics and Economics 

Mathematics methods are used frequently in describing economics 

phenomena. Economics perception is largely dependent on mathematics 

principles. Economics issues can be represented statistically, such as 
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trade cycles, population trends, industrial trends, expenditure of public 

money volume of trade, trend of exports and imports, etc. 

✓ Mathematics and Physics 

There is no other subject is as close to mathematics as physics, it is 

helpful, necessary and even compulsory to know mathematics. Only a 

mathematical mind can take up the study of physics with confidence. Pick 

any standard book in physics, you will find that every rule and principle 

taken is from mathematics. Mathematics gives a final shape to the rule of 

physics and it presents them in a workable form.  

 

Mathematics is the foundation of engineering, that is why a good result in 

mathematics is necessary for admission to an engineering course. Engineering 

deals with surveying, leveling, designing, estimating, construction, etc. 

Jahun, (1991) noted that In this period of technology and Internet 

superhighways, no nation can make any meaningful achievement, particularly 

in economic development, without technology whose function are science and 

mathematics. In fact, the achievement of any meaningful economic goals in this 

present age of Science and Technology must of necessity be largely dependent 

on the state of Science and technology that is ultimately on mathematics 

because the state of science and technology at any sage is a function of the 

development and application of mathematics. One can trace the demand for 

solid Geometry, trigonometry and calculus to their application in sciences, 

engineering, drawing, surveying and mechanic. The algebra and analytic 

geometry were regarded as essential tools for calculus.  

 

RELEVANCE OF MATHEMATICS IN TEACHING AND LEARNING 

PHYSICS 

 Physics and mathematics present two areas of intellectual activity deeply 

interwoven through the long history of science. Yet, they preserve two separate 

ideological entities. This situation implies complexity to school curriculum of 

both disciplines (Galili, 2012).  Physics learning is a process that involves the 

acquisition of knowledge and skills in physics, understanding of concepts and 

principles in the physical world, and the application of mathematical skills and 

process in physical contexts. To realize the focus on learning, educators need 

to integrate diverse classroom (and out of classroom) techniques, like 

cooperative learning, active learning, visuals, etc. to address the learning styles 
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of all students. Application of mathematics to the knowledge acquisition and 

conceptual understanding of physical principles creates the physics-

mathematics interface where physics learning increases in complexity as 

learners move from one level to another. The extent of the association in the 

interface in the elementary, secondary, and advanced levels could determine the 

physics achievement of learners. 

Physics and mathematics are two areas of intellectual activity that have been 

deeply interwoven throughout the long history of science and yet they represent 

two separate ideological entities. This situation reflects the complexity of 

representing both disciplines in school curricula. Physics teachers often state 

that their students do not understand physics due to the lack of mathematical 

knowledge and claim that such knowledge guarantees successful learning of 

physics (Pietrocola, 2008). 

Hewitt’s (2006) textbook “Conceptual Physics” exemplifies this claim. 

Believing that it is difficult to learn physics without having the appropriate 

background in mathematics might lead students to have negative attitudes 

towards physics and physics learning. This perceived dependence of physics on 

mathematics might also prevent students from appropriately applying their 

cognitive and creative thinking skills to learning physics. Therefore, exploring 

the relationships between students’ conceptions of mathematics and physics as 

well as their conceptions of mathematics and physics learning might enable us 

to better understand how two disciplines are related to each other. 

Two studies have investigated the relationship between physics and 

mathematics using data set from trends in mathematics and science survey 

(TIMSS) results. Wang (2005) determined the relationship between 

mathematics and science achievements and revealed that there was a moderate 

correlation between the two sets of achievements. Nilden et al. (2013) used 

trend date to explore the importance of mathematical competencies in physics 

and found out that such competencies could be related to physics performance. 

Foundational mathematics helped in elementary physics learning, such 

foundational concepts and skills are not enough to contribute to the learning of 

physics in the secondary level. More complex concepts and skills than those in 

the elementary level are needed in high school physics to complement with the 

quantitative aspects of the latter. Poor or inadequate mathematical concepts and 

skills become a problem in physics teaching and learning (Reddy and 

Panacharoensawad, 2017). 
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Elementary physics and elementary mathematics are significantly associated, 

indicating that the basic mathematical operations taught in the elementary led 

to the understanding of the basic concepts, thereby contributing to the 

achievements 

of students in elementary physics. This association may be attributed to the fact 

that mathematics is needed to stimulate and support the process skills of 

students in the primary levels to understand the essential concepts of the 

physical world such as the basic quantitative tenets of motion, force, and energy 

(Elstgeest et al., 1993) 

Contrary Advanced courses in physics and mathematics had a positive 

relationship but not significantly correlated. This gives the idea that advanced 

courses have not contributed much to each other’s achievements. This may be 

due to the fact that higher academic courses are considered to be separate 

subjects that students can study without the need of the other subjects, thereby 

inculcating to the minds of the students that mathematics and physics are 

unrelated (Clay et al., 2008; Kapucu et al., 2016). As these subjects are 

considered unrelated, unfamiliarity on the use of physics context in 

mathematics will eventually lead to a difficulty in the transfer of learning in 

physics (Nilden et al., 2013). 

Physics and mathematics are integral parts of engineering sciences. Physics 

teaches about the laws in the world, but mathematics helps form relations 

among different values. The Interchange between mathematical skills and 

physical concepts in context plays an essential role in the achievement of 

students in physics. This relationship is shown in the positive significant 

association between mathematics and physics in elementary and high school 

level, signifying the essence of prior physics knowledge and foundational 

mathematical skills in the physics mathematics interface for better learning.  In 

engineering sciences the basic principles of mathematics and physics are used 

for solving of practical technical problems. At the same time, the practical needs 

of engineering technologies promote the development of physics and 

mathematics. Therefore, engineering technologies, physics and mathematics 

are closely related and they operate mutually. The role of mathematics and 

physics in engineering sciences should not also be considered as absolute. 
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CONCLUSIONON 

 In order to tailor upper secondary physics education to the needs of future 

professionals and citizens, there may be a need for at least two different physics 

courses, one for “future engineers and researchers” and one for “everybody else 

who is interested.  It is actually quite useful for physicists to allow themselves 

to be “led by the safety of the formalism,” since it is not necessary to prove the 

validity of every mathematical step. Differentiation or integration rules, 

mathematical theorems (Pythagoras, Gauss, Stokes, etc.), trigonometric 

identities, among many other examples, are extremely useful tools for 

professional practice in physics.   

 

RECOMMENDATION  

❖ Basic concepts, processes, and understanding on physical phenomena 

should be introduced in elementary years, at least in the junior secondary 

classes to facilitate progressive development of physics skills in the 

elementary level. This facilitative and progressive skills development is 

essential in the training of Secondary School Student to become critical 

problem solvers. 

❖ Basic mathematical concepts and skills should be affiliated with the 

skills needed in elementary physics and other science subjects. Equally, 

intermediate mathematical concepts, analytical, and problem solving 

skills should be in consistency with the physics taught in the secondary 

level. Moreover, the advanced courses in mathematics and physics in the 

tertiary level should supplement one another, and thus, these subjects 

should be put together in one semester.  

❖ Implementation of a vertically articulated curriculum ensures the 

students of developmental progression in applying intermediate 

concepts to both basic and complex situations in senior high school and 

tertiary levels. Equally important to such articulation is the adequacy of 

the pre-requisite knowledge and skills in high school physics needed for 

the attainment of better learning in further physics courses. For example, 

mechanics and fluid mechanics should be taught first to the students, 

then to electricity and magnetism, electronics and thermodynamics, and 

ultimately to more complex courses such as waves and optics and 

modern physics. In this way, articulation, sequence, and continuity of 
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physical concepts are observed by the students, hence, leading to better 

graduates of physics and other allied sciences. 

❖ Since mathematics is considered to be the language of science, teachers 

handling science subjects, including physics, should be taught the 

concepts and skills of mathematics, corresponding to the level where 

teachers give instruction. mathematics teachers should know how to 

contextualize their mathematical problems and illustrations to the 

physical world such as the application of algebraic equations to linear, 

parabolic, and circular motions 

❖  Teachers are required to pay more attention to students’ awareness of 

developing learning skills and study habits, recognizing and analysing 

problems and predicting solutions to them. Undeniably, the 

implementation of modern teaching methods and techniques enhances 

students’ curiosity about Mathematics and Natural Sciences and 

increases their understanding of the basis of mathematical and scientific 

knowledge. 

 

REFERENCE 

Chen, L., Jesudason, J., Lai, C., Oh, C., Phua, K., & Tan, E. (2000). Challenges 

for the 21st century. In: Proceedings of the International Conference on 

Fundamental Sciences: Mathematics and Theoretical Physics. Singapore: 

World Scientific.  

 

Clay, T.W., Fox, J.B., Grunbaum, D., & Jumars, P.A. (2008). How plankton 

swim: An interdisciplinary approach for using Mathematics and Physics to 

understand the Biology of the natural world. The American  Biology 

Teacher, 70(60), 363-370. 

Crook, S., Sharma, M., & Wilson, R. (2015). Comparison of technology use 

between Biology and Physics teachers in a 1:1 laptop environment. 

Contemporary Issues in Technology and Teacher Education, 15(2), 126-

160.  

 

Department of Education. (2016). K to 12 Curriculum Guide Science. Available 

from: http://www.deped.gov.ph/sites/default/files/page/2017/ 

Science%20CG_with%20tagged%20sci%20equipment_revised pdf. 

 



107  africascholarpublications@gmail.com                                                                               

 2022 
 

Elstgeest, J., Goffree, F., & Harlen, W. (1993). Education for Teaching Science 

and Mathematics in the Primary School. United Nations:United Nations 

Educational, Scientific and Cultural Organization.  

 

Galili, I. (2012). Promotion of Cultural Content Knowledge Through the  Use 

of    the History and Philosophy of Science. Science &     Education, 21(9), 

1283-1316.    

Hewitt, P. G. (2006). Conceptual Physics (10th ed.). San Francisco: Pearson 

Addison Wesley. and Mathematics Education, 8 (6), 1109-1129   

Jahun IU. Teachers perception of the new senior secondary mathematics 

curriculum. In ABACUS: The Journal of Mathematics Association    of 

Nigeria. 1991;21(1).          

Kapucu, S., Öçal, M.F., & Simsek, M. (2016). Evaluating high school students’ 

conceptions of the relationship between Mathematics and Physics: 

Development of a questionnaire. Science Education International, 27(2), 

253-276. 

Makarfi UM. Mathematics: A keynote address delivered at the Opening 

Ceremony of the 38th Annual National Conference of the Mathematical 

Association of Nigeria (MAN) Held at the Hassan Usman Katsina 

Polytechnic, Katsina, from 27th August to 1st September;2001 

Nilden, T., Angell, C., & Grønmo, L.S. (2013). Mathematical competencies and 

role of mathematics in physics education: A trend analysis of TIMSS 

Advanced 1995 and 2008. Acta Didactica Norway, 7(1), 6.  

 

Pietrocola, M. (2008). Mathematics as structural language of physical thought. 

In:  Vicentini M., Sassi, E. (Eds.) Connecting Research in Physics Education 

with Teacher Education, vol. 2, International Commission on Physics 

Education. 

 

Raspanti, M. (2008). Physics for Beginners: A Novice’s Guide to the Mysteries 

of the Universe. Available from: http://www.thenatureofthings.info/ physics 

for beginners PDf(copy).pdf. 

 

Reddy, M.V.B. & Panacharoensawad, B. (2017). Students’ problem-solving 

difficulties and implications in Physics: An empirical study on influencing 

factors. Journal of Education and Practice, 8(14), 59-62. 



108  africascholarpublications@gmail.com                                                                               

 2022 
 

 

Bruton R. STEM Education Policy Statement 2017-2026, 2017. [online]  

[10.04.2020.] Available at: https://www.education.ie/en/The-Education-

System/STEM-Education-Policy/stem-educationpolicy-statement-2017-

2026-.pdf 

 

Wang, J. (2005). Relationship between Mathematics and Science achievement 

at the 8th grade. International Online Journal of NScience and Mathematics 

Education, 5, 1-17. 

  

https://www.education.ie/en/The-Education-System/STEM-Education-Policy/stem-
https://www.education.ie/en/The-Education-System/STEM-Education-Policy/stem-

