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Abstract

Nigerian cconomy, being an oil-driven economy, requires mathematics in order to effectively put science and
If’C/”lO/Og_l' in the front burner of national development. Many developmental and economic challenges currently
Jacing Nigeria as a. Nation, could be solved, if and when mathematical modelling is used to describe and analyse
such problems. A mathematical modeling is a process of representing real world problems in mathematical terms in
an attempt 1o understand and find solutions to the problems. In this paper we review the role; mathematical
modeling Tan play in helping Nigeria’s economy to be diversified beyond oil. Processes of mathematical modeling
were highlighted. Some applications of mathematical modeling were equally examined. It was found out that
mathematical modeling is one of the tools needed to transform the Nigerian economy from a developing to a
developed economy. From the review, it is recommended that the Nigerian Government should invest more in
mathematics education at all levels — primary, secondary and tertiary — in order to train more mathematical
modelers and provide the enabling environment for the teacking and learning of mathematics. Again, students
should be motivated or encouraged to study mathematics in general and mathematical modeling in particular,
through grants, loans and scholarships.

Introduction _ o -
The Nigerian economy, being a developing economy, requires mathematics in order to effectively

put science and technology in the forefront of national' development beyond oil. Mathematics has
always been seen as a factor in the development of a nation. The prospect of any country depend; on
. the volume and the quality of mathématics offered in its sc'hool system. Mathem.a.tlcs therefor'e, is ag
interdisciplinary language which explains the relatxor'lshlps, structures, quantmeTi propgrtfl;s an
forms of objects, constructs, time and space. Mathematics as a s.ubject cuts across al arefz‘is,o ur_nz;n
learning and endeavour. An effective learning of mathematics is the.refore,. 1mperat1ve, or a society
S rone ively in the present world of fast changing scientific and technological
development. This explains the fact that knowledgg gotten from mathematfl‘cs ;s apf)l(licigz trcr)1 ea;:
areas of human activities and consequently, d.etcx.mmes the leyel and rate of na 1olr1z:i 5 c:o eﬁerate
(Iji, 2010). According to Qdili (2006), the obJectn./es of teaching m_athematliis mf u c(,)m iational
int(,:rest in Mathematics and provide a solid foundation for everyday living, toh eve Obl?em aItJ e
skills; to foster the desire and ability to behzllcilllratet éodzé \(Iiec;;(g);ez ;;lict:;/atr;t rt;)c:, gc; iggeopmblems an(i 1
' ice logical and abstract thinking; : e
Sgl\:/ct:l(:ﬁe?;:civli)tfi:f;ed £x;nathematics knowledge; to ptr_oYtide necessary Mathematical background for
ion and to stimulate and encourage creativity. -
fosther C;(Iig;z::\lgr),.arapid development of information and technology today ha§ c}:agfﬁgrss?slfgi); :
expectations form people and education world. Todayfs world expects mathematx(zis e athem.a o
individuals who are able to create effective soluti9ns in cases o_f re.al problems and use rzd s
effectively in their daily lives. Thus, they will enjoy mathematics 1pstated of be;rz)gi 1scarrr -
comprehend and appreciate the importance and power f’f mathematlcs: (Doruk , ).d b l}))ecame
of development and change caused new scarches in_our educatfonal .systemo an Y g
compulsory to try new approaches, methods and models in the educational 1ealrp. ne }?e o 00%)
approaches in mathematics teaching is teaching by means of models. According to ds ~;d e
models are concrete entities, pictures and objects in which some states of a concept bb,”: "y
developed are represented. Students are very interested in this apprpach. The main 'icia.ion]d 2
mathematics is the most comprehensive education area of the world is t}}at .mathcmanui :OU P
used in various ways in areas and topics that is not related to it. Mathemaucs'ls always u§‘u}- Olu o
itself, in a covered manner or clearly especially in cases of problems, situations or arcas mc;(l)m)g
mathematical models and modeling (Niss, 2012). According to Heuvel-Panhwizen, (2 )
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a human activity and it

Mathematics is not a closed syst
has 1o ha _ S¢d system or a subje ;
- ven ol ' subject that sho 2
o «(llrdau(m with the seallty uld be learned but
n cducational setti '
al settings, mathematice i i improv!
students’ ability to solve pr l‘”’]‘ nhl_lhumllcal modeling has bren considered a way of improving
N » '(‘ » Yol 1 ‘l . "

In recent years, many st 1[1' slems in real life (Gravemeijer & Stephan, 2002; Lesh & Docrr, 2003)
il & Kcm‘l 70]_11:}2( ies have been conducted on modeling at various educational levels (c.g-
R , 2014; Kertil, 2008), and more emphasis has been given 10 mathematical puseias

school curricula ( Ayla, 2015)

N The term “modeling” takes a variety of me e i
um, f( _Galbr:uth. 2007). It is important for readers who w deling to be ot o
these differences. '

i 1 l!c term mathematical modelling may mean the process of model bu
real situation to a mathematical model, or the whole applied pmblcm-sowmg Dy ant
manner of connecting the real world with mathematics. In recent years, the term appl

rious interrelat

modelling is frequently used as an all-embracing expression for the va
mentioned.

Today, modelling is favoured by almost everybody, as 2
and other activities of this nature. There are various reasons for fa
teaching. This includes four essential arguments, based mainly on g
mathematics instruction (Blum, 1991).

anings (Kaiser, Blomhoj,
ant to study mo
ilding, leading from a
or again any
ications and
jons just

solving, active learning
athematics
aims for

re problem ng, |
vouring modelling 1 m

eneral goals and

d to help students t0 understand and to ¢ope
pensable.

ould - we hope - acquire
s towards

hing is intende stud
o that end, modelling is indis

h mathematics, students sh
e problems)-or attitudes (such as opennes

o develop these.
al topics as a source fo

Pragmatic arguments. Mathematics teac
with real-world situations and problems. T

Formative arguments. By being concerned wit
general qualifications (such as the ability to tackl
new situations). Modelling is one important way t
Cultural arguments. Students should be taught mathematic :
order to generate a comprehensive and balanced picture of mathematics as a sciell
human history and culture. Modelling is an essential feature of human intellectualism as
history and of actual practice, and can thus contribute towards promoting those aspects.
rguments. Mathematical contents can be motivated or consolidated by suitable
wards deeper understanding and longer retention of

les, and these may contribute to
nay improve students' attitudes toward mathematics.

r reflection, or in

ce and a part of
well as of

Psychological a

modelling examp

mathematical topics, or they 1

MATHEMATICAL MODELING PROCESS

Modeling process is defined in the program as a process "that is completed by mathematizing the

mathematical modeling problem starting with a real life problem and interpreting the results that is
the program to the creation of

obtained for real life". It is underlined that importance is given in
d on problem solving in order to develop modeling skills of the students.

learning environments base
Blum and Ferri (2009) showed the cycle of the modelling process in 7 steps given'below in order to
also used in their projects.

help the cognitive analysis of the modeling situations, which they
Mathematical expression of a problem and the process of solving this problem by putting real life
aside are shown in a cyclic manner in these steps.

1. Understanding the situation (problem)

2. Simplifying/structuring

3. Mathematizing

4, Mathematical working

5. Interpretation

6. Verification

7. Presentation
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Figure 1. Modelling Cycle: (Ferri, 2006
ethods for analyzing,  data,
and testing those theorict
| be used n

fornm]qig‘:m]u.l m cnn.lcxl:;, Mnlhcnlm!icnl Madeling, pm‘vitltt!f
ating theories—often expressed in symbolic mathematical form?
as well as helping with contextualizing problem- solving, procesict which coul
diversifying the economy without relying on oil,

. Therefore, the process of Mathematical Modcling can be crercis
settings; from deductively arranged authentic problem modeling activitics
2010) to inductively organized inquirics leading the learners 10 formul
(Sokolowski & Rackly, 2011).

e uging varions [carning
(Iinglish & Sriraman,
ating peneral patterns

Due to being context driven, knowledge acquisition by the processcs u'l' m()(lclm';', ;‘)ln'ys: a
vital role in developing students” skills not only in mathematics classes but also in other disciplines,
especially in sciences (Lesh & Harel, 2003), Conirey (2007) claimed “the strongest ur;;t{mcnts ((’f
modeling arc bascd on the view that it will be advantageous for the dcvclopmcn! of sxludc'ms
thinking” which is bcing accomplighed by ghifting the lcarning focus from ﬁmli‘ny, unique snlum.ms
to enhancing skills of developing écncml golution processcs through transforming and interpreting
information, constructing models, and validating the models (Lim, Ts0, & Lin, 2009). '
Through these processes, students learn mathematics 1o “develop competency in applying
Mathematics and building mathematfcal models for arcas and purposcs that arc extra- mathematical”
(Niss, Blum, & Galbraith, 2007). This oricntation requires the teacher to guide the gtudents generally
through Mathematical Modeling processcs, not to provide direet solutions.

Contributions of Mathematics Education to Fconomic Development in Nigeria
ion gocs beyond only sciences but also in other ficlds of human

Mathematics is such that its contribut
endeavour. In social science for instance, it had taken a centre-stage in the fields of economics,

sociology, psychology and -even political science. This comprises of country’s socio-political and
economic conditions whose indices rely on mathematics for policy exccution after they must have
been outlined, sketched and set in motion, Viewing this from global perspective, Woodrow (2003)
posited that: “Mathematics has a peculiarly special position in the social and political discourses
across the world — to put in such use, in our now dangerous world, holds global significance. As the
‘language of science’ it had long assumed power and influence as the terminology of science but
during the last half century it has permeated many of the social sciences, including not only
cconomics but also such social areas of debate ag wealth distribution (poverty and affluence) or
crime anfl its causes and consequences. Mathematics is initiated into political/social debate as a
co.ntnbutlgn‘to the con‘duct of rat‘xonal debate — much as forensic science has become recognized in

crime detection — fuclling and being fuelled by the ‘myth of cold reason’ (Taylor, 1996). It ] “b -
used in this form within ‘cconomics’ during its rise to political promincnc’c E : las cc‘n
mathematics not to formulate, nor to theorize, but essentially to describe their wbrl('i eonomists e
They thereby mvokc’all th_c security and' certainty that is cmbedded in popular conceptions of
mathematics but with no axiomatic basis and little predictability. Yet by the eptions o
the language of ‘the market’ so mathematics has become cn):'w' od ::” ity 9r mmh.cmzmcs B
cconomics” It can be seen by the foregoing that mathemati ine .dnd identified with market
mathematics is inseparable from economic
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weloph . ds 1t has been use i :

'1\11\01‘\\(\1.1(18 as the 11\11:: \1.&-\“ “'\.k_d‘.t‘u -d.““‘ centuries-old policies of the world. Socicty viewed
1_‘ O 4 wation ol seientific and lcclum]uy‘im] knowledge which is considered vital in
e socro-cconomie development of the nation (Mbugua, Kibet, Mu:l‘\;m & Nl\"unkc., 2012). For a
mong its citizenry has to be — :\‘ncm'-tl“c‘m_mmiu. needs, ”\C'nc.cd af k’,\mvlcdgc ilC(l.l‘l‘i‘hll(l‘l(I::
et S A m'“\h \n. g L:lll\“‘,\: S l‘m:mm-nl market for instance, all thL" l_‘lml‘cl.’. o
e groomel 1o Wtk T dlkx : 'L' m‘ lu (@ ll\‘l)\uu & ‘l)unmsn, n.d), as such nmllwmnncmml it o
nodels. However inNi\Q-':L }‘f“m‘”{hlp with the hm}n‘cinl institutions, in order 0 dcvlc.ol;‘)%:d "
akine the daily ‘\‘tock %l' :‘ ;\Ln hclm"c th.c ml\'Cl}( .O.I formal education, nmlhcmunc.s"l‘\‘v.‘ns [‘Lﬁthcr
.min{uincd fost L ‘\ ' .x'.\( Eng‘ m‘\d (m'mmg_ucnvmcs (Agucle & Usman, 20“7‘)‘. \b}’l hasc

Wt most rural societies, the basic phenomenon of counting numbers, in CINCt

five or twentv. was ; : ; s phenomeion
| L\\ twenty, was m popular use till date. Ultimately, this gave rise to market day’s phenome
and counting system in the society.

untry o fully harness its ever growing

Coutribution of Mathematical Modeling to Economic Development
¢ o pmen
and Sustainability in Nigeria ) ot in
T\}c role of mathematical modeling in Nigeria’s economy and the path of sustainable dcvltiloll;‘(‘;;zd s
this 21st century cannot be over emphasized. Mathematical modeling is one of the too; lond ol
transform the Nigerian economy from a developing to a developed ?Conon}}_’ iy and the
Traditionally, application of mathematics had been restricted to the physngal SCIUIC(:t’h(;mﬂtical
theories in the social sciences had been neglected, but in modern days We¢ notice that -m,( and fewer
economics is {lying high. We also observe that the articles on nmthcmatlcgl ’cc‘onomllcs e onoihle
points on economic theory, occupy more prominent place in the economics ]OUm;l s ;1 how it
development and sustainability on the other hand are two interwoven conc.cpts, gach show! ﬁ ol
could be used to reach economic growth in the country. For one, cconomlc.dcvclopmcnt ca dcf?m
in jeopardy if it has not been made to be sustainable. On onc hand, 1n an attcmptf oy s
development from economic point of view, Fatima (2014) considcrcd‘it to be a process of ccono He
and social transformation which is based on cultural and environmental f?ctox's and 1-10W1 tm};
interact. In the same vein, sustainable development could be attained according to ISZ}, Jimoh anc
Achuenu (2013) through critical assessment and harnessing all country’s growtl} indices. '_FO this
end, sustainability in the economic indices is achievable through carefulness in harnessing th.el
resources, at the disposal of the country. One of such indices considered in economic development 1
human resources. In this regard therefore, sustainable development was described as thc.: process
whereby individual’s capacity is being enhanced to create and consume wealth on lasting bas'sls
(Meena, 2014). She goes further to maintain that it encompasses among others socioeconomic,
political and cultural environment in which people live and sustain the process. Furthermore,
Eniayeju (2014) stressed that to ensure human capacity building in any society; which in itself could
be considered as an economic strength of a nation, education of the citizenry must focus on four
elements of sustainability. These four elements were reported by Okebukola (2007) as
environmental  sustainability, economic sustainability, social sustainability and political
sustainability. To ensure economic development and sustainability, these development indices have
to be made visibly executable. For instance, the environment in which the economic policy would be

executed has to be made conducive and social justice among the citizenry has to be ensured as well
as sustainable political atmosphere.

Conclusion

Based on the findings, Nigeria’s economy can be diversified beyond oil given Pragmatic arguments
which state that Mathematics teaching is intended to help students to understand gjmzl t o, e with
real-werld situatio_ns and problems. To that end, modelling is indispen\sz;blc ‘ A 10;()‘)(’ ive
arguments. By being concemed with mathematics, students should - we ho o B oS Ve
qpahf}catxons (suct} as the ability to tackle problems) or attitudes (such pe - acquire general
sxtuanor;s). Mocicll'mg 1Is\] one important way to develop these as openness towards new

n conclusion, Nigerian Government e .
levels primacy, secondary and tertiary — in or‘(;:‘;(i ltC;alixrllvest more in ma'thcmatics education at, all
the enabling environment for the teaching more mathematical modelers and provide

and learning of mathema

tics. This is because many
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developmental challenges currently facing the Nation could be solved provided mathematical
modelers empowered and allowed 1o deseribe them. Also, students should be motivated (;r
encouraged to study mathematics in general and mathematical modeling in particular through grants,
loans and scholarships,
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