
120 

 

 

Knowledge Review Volume 37 No 2, August, 2018: ISSN 1595-2126 

USEFULNESS OF MATHEMATICS IN FOSTERING QUALITY IN ELECTRONIC-BASED 
COMMUNICATION 

 
 

Ogochukwu Agatha Akunna and Bibiana Nkiruka Onwubumpe 
 
 
Abstract 

Mathematics serves as a discipline which can foster science and technology, which includes 
electronics. In this modern era, application of electronics is witnessed in communication. The 
paper x-rays mathematics as a tool for making electronic-based communication qualitative. 
Issues the paper focused on are: emergence of electronic-based communication, mathematics 
as a valuable resource in science and technology, importance of mathematics in making 
electronic-based communication qualitative. Certain recommendations were made in the 
paper to encourage the application of mathematics in fostering quality in electronic-based 
communication. The paper explained that mathematics is useful in ensuring quality in 
electronic-based communication on the basis that it can be utilized in: determining the 
behaviour of an electronic-based communication system, production of solid-state devices 
employed in construction of communication systems, and calculations needed in design and 
repair of communication circuit.  
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Mathematics, as a resource in science and technology, plays a great role in the field of 
electronic-based communication. Mathematics serves as veritable tool for the development of 
electronic-based communication because it can be utilized in: finding out what the behaviour of an 
electronic-based communication system is, production of solid-state devices used in the circuit of 
communication systems, and calculations needed in design and repair of communication system. 
Thus, mathematics is required for quality operations in electronic-based communication.  
Communication is an inevitable activity in human society. The essence of communication is 
transmission and reception of information. Information is needed for development because it helps in 
actualization of quality operations and interactions in human endeavours. Thus, communication is an 
essential means for human and societal well-being. 

Communication, using the traditional and old methods, can take place using wooden gong and 
town criers, symbols, hand-written letters, but science and technology has brought about emergence 
of electronic-based communication. Electronic-based communication is very prominent in this 
modern era; and it is concerned with the use of electronic systems in sending and receiving of 
information. As observed by Nwosu & Chukwuebuka-Nwosu (2007), electronic technology has 
brought about advances made in modern communication, and the technology makes it possible for a 
wider audience to be communicated. 

The paper is a discussion on the usefulness of mathematics in fostering quality in electronic-
based communication. This will be done by treating: emergence of electronic-based communication, 
mathematics as a valuable resource in science and technology, and importance of mathematics in 
making electronic-based communication qualitative. 
 
Emergence of Electronic-Based Communication 

Science and technology has enabled man improve quality of life so as to make his 
environment enjoyable. Science is an organized learning or knowledge obtained by objective and 
empirical study of natural phenomena and it helps in the discovery of concept that promotes national 
development (Nwosu, 2007). Technology is the practice of any of the applied sciences that have 
practical values and/or industrial use (Onuoha, 1997). Nwosu & Nnabuenyi (2006) pointed out that 
technology is the use of science in a practical task for the creation of materials and devices for the 
purpose of reducing human suffering or of improved productivity so that man’s environment becomes 
more conducive and enjoyable. 
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Emergence of electronic-based communication in this modern era is based on the use of 
electronics as an aspect of science and technology. Chiwetalu (2004) stated that electronics involves 
the study, design, construction and application of devices whose operations are based on the 
conduction of electricity in vacuum (vacua), or gases or semiconductors. A technology that makes use 
of electronics is termed electronic technology. Inyiama (2004) asserted that electronic technology has 
brought about changes in communication and the important development in electronic communication 
has impact on the way business, administration, education and government is conducted in the 
emerging world of the third millennium.  

In the past, electronics is concerned with the use of vacuum and gas-filled devices but in this 
modern era electronics is principally concerned with the use of semi-conductors; hence, the basis for 
modern electronic-based communication is semiconductor.  A semiconductor is a solid material 
whose ability to conduct electricity is between that of a conductor and insulator. Semiconductor 
materials can be termed solid-state materials. Solid-state materials are used in making solid-state 
devices such as diodes, transistors and integrated circuits (IC). Semiconductors act as solid state 
materials in design and construction of electronic systems, as can be seen in electronic-based 
communication, because they behave as a non-moving solid material in place of thermionic valves 
and mechanical components such as relays. 
 The use of semiconductor materials for construction of solid state devices demands formation 
of P-N junction. A P-N junction is a single crystal in which a section of P-type material (P-region) is 
joined to an N-type material (N-region) such there is an interface between the P and N-type region. P-
N junction can be formed by diffusing process or alloying process; and not by joining two separate 
pieces of semiconductor material. The presence of P-N junction makes it possible the construction of 
electronic-based communication system using solid-state devices. 
 A prominent electronic-based communication in this modern era is telecommunication. 
Telecommunication is concerned with use of electronic system to send or receive data and 
information even at a distance; and it entails the use of electronic systems like telephone, radio, 
television, satellite. Nwosu & Chukwuebuka-Nwosu (2007) asserted that the advantage in use of 
telecommunication is that it covers a large audience because it addresses the problems of time and 
space by breaking physical barriers of distance. Electronic-based communication is also concerned 
with the use of electronic devices such as computer, internet, memory card, and CD-ROM which can 
be used to store and communicate information that will be beneficial to mankind. 

In this modern era, there exists information technology (IT) which is a technology that 
emerges based on integration of computer technology and telecommunication. Inyiama (2004) 
asserted that information technology has enabled people easily communicate with one another in 
multi-media, electronically, from any part of the world and the technology has promoted socio-
economic activities. A form of IT is the Internet, which enable people communicate with one another 
from any part of the world, thereby making the world a global village. Internet has facilities such as 
online phoning, online chatting, electronic mail (e-mail), and teleconferencing. With the use of 
Internet facilities, as an electronic-based communication system, people can be equipped to interact 
with one another in a cheap and very fast means. 
 
Mathematics as a Valuable Resource in Science and Technology 

Ale in Ezeugo (2004) views mathematics as a study or discipline which demands certain 
universally accepted particular ways of thinking and working with numbers. Mathematics is a subject 
or discipline that is concerned with measurements, calculations and geometrical drawings – activities 
of mathematics involves critical thinking and analysis (Nwosu, 2005). It can be deduced that 
mathematics is a field of study and practice that is concerned with arithmetic, algebra and geometry. 
Arithmetic is concerned with numbers and their use for calculations; algebra is concerned with letters 
and signs to represent quantities; and geometry is concerned with lines, angles and shapes and their 
relationship.  

Mathematics can be seen as a valuable resource in science and technology because it acts as 
the language used for various analyses done in science and technology. Nwosu (2005) asserts that 
mathematics is very paramount in the study of science and technology because it is the language of 
science and technology; mathematics is a resource that helps set science and technology in operation.  
Nwosu, Oguagbaka & Akunna (2015) opined that the scientific nature of mathematics has resulted 
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that mathematics is applied in analysis and interpretation of raw data, drawing of shapes, simulation 
and modelling, plotting and interpreting of a graph, derivation of formula, and determination of 
unknown parameter.  

Everybody uses mathematics in one way or the other in solving life problems; nations that 
desire to be well rooted and respected in science and technology must provide their citizens with good 
knowledge of mathematics (Iji, Ogbole & Uka, 2014). Ezeugo (2004) noted that mathematics is a 
language of size, order and precise thinking whose relevance cut across other sphere of life including 
other school subjects; and it can be view as a set of precise and logical language which lead to 
interesting activities in their own right, can be applied to everyday life, and can be used as 
descriptions or models in science and other areas. Haggis in Ezeugo (2004) asserts that proper 
understanding and adequate use of technology is needed for a nation to attain true independence and 
self-reliance; however there can be no definite progress in the nation’s technology without a strong 
background in mathematics. 
 
Importance of Mathematics in Making Electronic-Based Communication Qualitative 

Quality is maintained in electronic-based communication through proper design, construction, 
and utilization of electronic systems meant for communication. Through the application of 
mathematics in electronic technology, quality can be fostered in electronic-based communication. 
Actualization of quality in electronic-based communication using mathematics is based on the use of 
mathematics in: determining the behaviour of an electronic-based communication system, production 
of solid-state devices employed in construction of communication systems, and calculations needed in 
design and repair of communication circuit. 

Various parameters are used to describe a communication system. Mathematically, equation 
can be expressed to show how certain parameters relate to one another.  Thus, mathematic serves as a 
tool for the determination of behaviour of an electronic-based communication system. For instance, 
the wave length, frequency, and velocity of a radio wave (an electromagnetic wave) are related 
mathematically by: 
C = f λ 
where C = velocity of an electromagnetic wave = 3 x 108 ms-1 
f = frequency of the wave  
λ = wavelength of the wave 
It is possible to determine the behaviour of a communication system concerned with radio wave in 
terms of its frequency and wavelength. With the known value of velocity of the electromagnetic wave, 
if either the frequency or wavelength is known while the other parameter (either λ or f) is unknown, 
the unknown parameter of the electromagnetic wave can be calculated mathematically using the 
equation: C = f λ. 

A mathematical operation such as binary numbering system can be useful in determining the 
behaviour of an electronic-based communication system. A communication system that is digital in 
nature makes use of binary operation. The binary operation makes it possible for digital systems to act 
as logic circuit. Balch (2003) asserted that binary numbering system is appropriate for logical 
expression and, therefore, digital systems, since binary is a base-2 system in which only the digits 1 
and 0 exist. The ‘1’ and ‘0’ can be a representation of “ON” and “OFF” state or “HIGH” and “LOW” 
state respectively which usually occurs in a digital system. With the use of ‘1’ and ‘0’ various logic 
circuits called gates can be built for use in production of digital communication system. By 
understanding the logical manner (anchored on mathematical expression of binary system) in which 
any section of a digital communication system operates, the behaviour of the section of the system can 
be determined. 

As can be seen in the act of doping, mathematical calculation is needed in manufacturing of 
solid-state devices such as semiconductor diodes, transistors and integrated circuit (IC) used in 
building of communication systems. Usually, solid-state devices are built using semiconductor 
materials (eg germanium and silicon). To increase the conductivity of a semiconductor, doping is 
done. Doping is a scientific act of adding an impure material (eg boron, aluminium, phosphorus, 
arsenic) to a semiconductor for modification of its structure so as to enhance its electrical property. 
Nwosu, Oguagbaka & Akunna, (2015) acknowledged that mathematics is utilized in determination of 
a controlled and small quantity of impurity needed for the doping.  

Usefulness of Mathematics in Fostering Quality in Electronic-Based Communication 
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 Design and repair of electronic-based communication system requires knowing the value of 
the circuit components meant for the system. Depending on the specification and need for the system 
design or repair, mathematical calculation can be employed in determination of value of the circuit 
components required. For instance, in a situation whereby a ten Kiloohm (10KΩ) resistor is needed 
but it is lacking, availability of other resistor values can be utilized to replace the 10KΩ resistor.  In 
such case, mathematics can be employed to do arithmetic to obtain the values of resistors that will 
sum up to 10KΩ when the resistors are connected in series. 
 
Recommendations 
On the basis that mathematics is valuable in bringing quality in electronic-based communication it is 
recommended that: 
1. Government and educational administrators should ensure that instructional materials and 
necessary facilities needed for quality teaching and learning of mathematics in academic institutions 
are well provided in schools. 
2.  Students, teachers and other stakeholders involved in education on mathematics should be 
diligent and dedicated to ensure that quality is maintained in imparting and acquiring knowledge and 
skills in mathematics. 
3. Scientists, engineers and technologists should engage in quality researches on the ways to use 
mathematics for the development of electronic-based communication. 
 
Conclusion 

Communication is part and parcel of human existence for through it information is obtained 
for various activities and operations in human society. Science and technology has enhanced 
communication. Communication in this modern era is electronic-based. Thus, there exists various 
electronic-based communication systems, and they are expected to enhance quality in the 
communication being carried out. 

Mathematics is a disciple that has the potential to enhance quality in operations pertaining to 
electronic-based communication. Mathematics can foster quality in the modern communication by 
being a resource employed in: circuit design and repair, and determination of electrical parameter and 
behaviour. Indeed, mathematics acts as one of the essential resources in science and technology which 
plays a great role in development of electronic-based communication.   
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