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Abstract

Without mathematics, meaningful sustainable development in science and
technology cannot be achieved by any nation. Mathematics, Science and technology
are in a symbiotic association, that is, technology depends on science, and science
depends on mathematics. This paper x-rayed mathematics as an inevitable
instrument for sustainable development of science and technology in Nigeria. The
concepts of mathematics, Science and Technology were highlighted. Also, the
relationships between mathematics and science, as well as mathematics and
Technology were highlighted. In the same vein, sustainable development was briefly
explained. The relationship of mathematics, science, technology and sustainable
development was discussed. Recommendations to ensuring sustainable development
of science and technology were advanced, among which include: adequate supply of
instructional materials for the teaching and learning of mathematics and science
subjects, special incentives for mathematics and science teachers, scholarship to
outstanding performing students in mathematics and science subjects and
encouragement of mathematics, science and technology clubs in schools.
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Introduction

There is no human endeavor that is devoid of mathematics. The role it plays in the
understanding of the structure of science and technology cannot be overemphasized.
It plays a pivotal role in the Sustainable Development of science and Technology in
Nigeria. It has been so useful right from the origin of man on earth. The early man
was able to know, among other things ,the number of animals he has, measure his
land boundary, count the number of seeds to plant, and determine which season to
engage in any activity. Onoshakpokaiye (2006), posits that mathematics is the most
useful and fascinating divisions of human knowledge because man sleeps and wakes
up with it.

Mathematics, science and technology are in a symbiotic relationship just as they are
intimately connected. As an inevitable instrument, mathematics provides the
foundational framework upon which scientific and technological advancement
thrive. With its ability to solve complex problems, model real-world phenomena and
enhance critical thinking skills, it is essential for driving innovations, fostering
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economic growth, and addressing societal problems. It is evident, therefore that
without a sound knowledge of mathematics, no one can effectively study science,
hence, there can never be technological development. However, the subject has not
received the attention it deserves. This is because of the low number of students who
apply to study the course at higher levels of education, lack of adequate instructional
materials for teaching the subject, absence of demonstration and construction
laboratories for mathematics in schools, lack of support to outstanding students and
committed science and mathematics teachers,as well as leakages that enhances
corruption that deter sustainability of good policies that encourages the development
of science and technology in Nigeria. It is against this backdrop that this paper seeks
to draw the attention of stake holders in the field of science and technology that, for
any meaningful sustainable development of science and technology, mathematics
remains an inevitable instrument.

What then, is mathematics, science, technology and sustainable development?

What is Mathematics?

As there are many mathematicians so are the perspectives given to it. For instance,
Umakalu (2016) identified mathematics as “the ingredient for effective articulation
of the abstract elements of science that gives impetus to the development of
technologies”. This perspective indicates that mathematics gives birth to science and
science gives birth to technology. Also, Oyedeji (2000), described mathematics as a
creative language, a tool, an act, and a process. In the same vein, Onyeneho (2013)
described mathematics as a human invention, born out of human resolves to solve
human problems.Odili (2006) described mathematics as 'the science of quality and
space'. That is, it is a creation of the human mind concerned primarily with ideas,
processes and reasoning. Mathematics can also be seen as a body of knowledge, a
collection of techniques and methods, the product of human activity towards solving
human problems.

Whatis Science?

Lobo, Pietriga and Appert (2015) asserts that, Science is an organized body of
knowledge about the universe, the aspect that touches our immediate existence. It
can be described as observing, measuring, classifying, questioning, predicting,
testing, experimenting and discovering to expand the knowledge about our
immediate and remote environment (Awotunde & Ugodulunwa, 2004). They also
posit that science can be described to involve the skills of observations,
hypothesizing, experimentation and application of such skills to daily living. In the
same vein, Atkins (2020) described science as 'the systematic study of the structure
and behavior of the physical and natural world through observation and
experimentation, based on evidence, reason and logic' Also, Karl(2017) defines
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science as 'a systematic process of testing hypotheses against empirical evidence,
with the aim of producing general theories that can explain and predict events in the
natural world'. Science can be seen as a process that deals with man's understanding
ofthereal world in relation to how he solves his problems.

Whatis Technology?

Manklik (2015) defines technology as' the use of scientific knowledge for practical
purposes or application, whether in industry or in our everyday lives. It includes
everything from the wheel to computer, to medicines, to zippers and buttons on
clothes'. He added that , technology involves the application of scientific knowledge
in order to create tools and processes that may be used to change the world by
increasing efficiency in nearly every aspect of our lives' . Technology can be
described as a rational problem-solving approach and a systematic way of thinking.
It can also be seen as the systematic application of organized knowledge, tools and
materials for the extension of human faculties thereby increasing production,
distribution of food, better roads, health facilities, comfortable accommodations,
among others, with a sustainable plan.

What is Sustainable Development?

Evers (2018) described sustainable development as the organizing principle for
meeting human development goals while at the same time sustaining the ability of
natural systems to provide the national resources and ecosystem services upon which
the economy and society depend. Considering it from this perspective, sustainable
development aims at achieving social progress, environmental equilibrium and
economic growth. Ben-Eli (2015) wrote that “sustainable development entails
producing more and better food to eat, healthier and happier individuals, better living
accommodations, improved transportation system and improve communication
system”. This cannot be achieved without science and technology which are
dependent on mathematics.

Mohieldin (2017) argued that sustainable development rests, fundamentally on:
economic sustainability, which has to do with a system of production that satisfies
present consumption levels without compromising future needs; social
sustainability, which has to do with notions of equity, empowerment, accessibility,
participation, cultural identity and institutional stability; and environmental
sustainability; which has to do with the natural environment and how it remains
productive and resilient to support human life. It can also be said that sustainable
development emphasizes a positive transformation trajectory anchored essentially
on social, economic and environmental factors which include: economic growth,
environmental protection and social equality.
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Relationship between Mathematics and Science

Mathematics, apart from being an intellectually stimulating discipline is
continuously being developed to meet the changing requirements of science.
Achievement in science is contingent upon mathematical knowledge and the ability
to perform mathematical operations. For instance, in physics, the important
objective of a first course in mechanics is to train students to view phenomena and
this requires a sound knowledge of elementary differential equations and vector
analysis. Also, complex numbers are used in treating oscillation quantities and on the
principle of super position. In the same vein, to describe the motions in a plane or
space, the physicist must have a good understanding of vector algebra. Again, in any
section of physics, optics, electricity or thermodynamics, mathematics forms the
basis for understanding it and also its application (Odili, 2006).

Another instance is in chemistry where understanding topics such as fractions,
decimals, scales, line graph, addition and subtraction of logarithm numbers, ratio and
proportions, indices, direct and inverse proportions, substitution of values in an
algebraic expression, change of subject of formula, among others, are inevitable
(Ahiakwo, 2013). He also posits that at higher level, a good knowledge of calculus is
necessary in the study of chemical thermodynamics, chemical kinetics and the laws
of mass action. In the Biological sciences, Akinbuwa (2001) gives mathematical
techniques and methods that are closely interlinked with biological work to include:
cell growth, enzymatic reactions, physiological tracers, biological fluid and
diffusion, all of which follow a course in elementary differential equations, linear
algebra and graph theory. Also, methods of calculus are used to explain the growth of
micro-organisms.

In medicine, the conduct of electronic signals by nerves, flow of blood, calculations
of radiation, treatment of patients and diffusion of radioactive tracers and other
chemicals in the body are tackled using mathematics (Adetula, 2002). He further
posits that from a minor surgery of ulcer to a major brain surgery or organ transplant,
mathematics has a place with regards to precision of measurement. In agriculture,
mathematics enables us to determine the acidity and alkalinity of a soil which helps
the farmer to determine whether the soil is suitable for a particular crop or not. From
the foregoing, itis not debatable that there can never be science without mathematics.

Relationship between Mathematics and Technology

There have been major developments in technology in more recent years of which
information and communication technology is outstanding. Its effectiveness as an
instrument of information dissemination is not inherent in its transmitted form, but
its power is derived from the mathematical machine that converts inputs into outputs.
Aminu (2005) asserts that, In the aircraft technology for instance, mathematics have
dominated the scene in all aspects of its development especially by way of research in
aeronautics and in the structure of the aircraft itself. The branch of mathematics that
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is mostly associated with aeronautics is fluid dynamics, which is the study of motion
of gases and liquids that involves the use of Eulerian equations of motions of fluids
together with the continuity equation, which expresses the conservation of mass and
the equation of the state of the fluid. All the mathematical results obtained from the
solutions of these equations lead to decisions on viscosity of the air, the steadiness of
the motion of the aero plane, external forces acting on the body of the aero plane, the
condition of the air and state of the flow of air. He added that the development of the
aircraft industry and air traffic has largely relied on the use of electronic digital
computer which is a branch of mathematics. It can therefore be said that the
knowledge and application of mathematics forms the basis for technological
advancement, hence, mathematics and technology are inseparable if there must be
sustainable development of technology in Nigeria.

Relationship between Mathematics Science, Technology and Sustainable
Development

Agha (2003) described the relationship between mathematics, science and
technology as “basic family unit comprising the father, the mother and the child”. He
also said “if the three are healthy and there is a normal streamlined, functional
relationship within the family, there is a high level of economic, social and political
development to the benefit of each all, the family grows”. In the same vein,
Ekhaguere (2007) posits that “A nation economy, on one hand, and its science and
technology on the other hand are Siamese twins sharing a common heart called
mathematics. Destroy the heart and you destroy the twins; fatally injure one of the
twins and you fatally injured the other as well as the heart itself. There is therefore a
fundamental responsibility on the nation to keep the heart in a healthy state at all
times'. The implication of the above statement is that, mathematics, science, and
technologies as well as sustainable development are inseparable. There cannot be
sustainable development in technology without science and there cannot be
sustainable development in science without mathematics. They must all come
together for a nation to develop. There is no country or nation in the world that can
experience or has experienced meaningful sustainable growth and development
without technology, and mathematics is the foundation of science which brings about
technology. It can, therefore be said that, it is practically impossible to experience
scientific and technological development that is sustainable without giving proper
attention to the effective teaching and learning of mathematics.

Conclusion

For any nation to experience any meaningful sustainable development in science and
technology, the teaching of mathematics must take its rightful stage at all levels of
education. The role mathematics play in actualizing sustainable development of
science and technology cannot be over emphasized. This explained why
mathematics, science and technology are in a symbiotic association, that is,
technology depends on science and science depends on mathematics.
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Recommendations for Sustainable Development of Science and Technology in
Nigeria

Firstly, following the few number of students that apply to study mathematics in
Nigerian higher institutions, there is urgent need to encourage more students to study
the subject. This could be done through orientation programs organized for pupils
and students where the importance of mathematics as the only gate to science and
technology are emphasized.

Secondly, there is the urgent need for government at all levels to initiate, sponsor and
supervise regular seminars, workshops and in-service courses to keep mathematics
and science teachers updated on new trends in mathematics and science subjects.

Thirdly, mathematics, Science and Technology clubs should be encouraged. They
should be patronized during exhibition days to boost their morale. Also, public
lectures by well- known mathematicians and scientist should always be organized so
as to motivate students to be committed to the tasks of invention.

Fourthly, there should be adequate supply of instructional materials for the teaching
and learning of mathematics and science subjects. Schools should be provided with
well- equipped Construction and Demonstration Mathematics Laboratories as well
as well- equipped Science and Technology Laboratories.

Fifth, mathematics and Science teachers should be given special allowances to
encourage them to embark on in-depth research for new innovations and inventions
to boost scientific and technological advancement. Sixth, government should make
deliberate effort to close leakages that enhances corruption that may deter the
sustainability of good policies that encourages the development of science and
technology in Nigeria.

Seventh, scholarship should be given to students with outstanding performance in
mathematics and science skills by individuals or non-governmental organizations so
as to maximize their potentials.
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