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ABSTRACT The objective of this study was to examine whether the study of mathematics as a subject or course has any
significant relationship with Nigerian National Developméi$o, to ascertain if ganizations whose workforce are sound
mathematically are more likely to achieve higher productivity than those whose workforce are defective, mathenegically
methodology used to elicit data for the analysis was a simple random sampling technique by which a total of 100 respondents
were selected from three faculties of the Kagi&Universityincluding the bursary departmenhe sample size comprised of

both students, academic and non-academiidsttife universityThis method was considered adequate for the study in view of

the homogenous nature of the population surveéjeelstudy revealed that “mathematics” as a field of studg the only key

to technological breakthrough in any given socityl no society could make meaningful progress in science and technology
without embracing the concept, logic and philosophy of mathematics which is the tap root to all scientific thinking minds.
Despite these facts howeyerany Nigerian Chief executives hate being associated with the study of mathematics and would
want to avoid it by all means if possiblEhe study therefore recommended that, mathematics should be made a compulsory
subject or course at the first and second years of study in all the tertiary institutions of learning in Aligegizually it

should be incorporated in the training curricula of ajlamizations in Nigeria be it private or public sectgamization. Itis

only then that the workers’ minds could be developed for sound logical and critical reasoning that would help them as better
planners and decision-makers in management and general administration.

1. INTRODUCTION distinct forms: first, some consider it only in

the material aspect of being, whereas, others

“There is a poblem; seek its solution; based it on both material and immaterial aspects.
You can find it by puwe reason; for in In the history of national development, is the
Mathematics ther is no ignorabimus vital role of the philosophy of mathematics.
(We shall not know”. (Hilbat, 1900) Though it is relatively old for people of the de-

These were the words of David HilbAy-  veloped nations, the discipline is also relatively
gust 1900 as quoted by (Heppenhaimer 1990new to the people of the developing nations in
3). Hilbat's statement in a summary of wonder the sense that, the study comes with its discov-
hope and the belief that mathematics has a coreries in consonant with the age that studies it
clusive answer to all developmental problems (Peter 2006: 6). Consequentthie task of this
be it human or materials. It shows that any prob-paper is to relate mathematics to human capital
lem has a solution and if a problem shows im-asset development of a society and what impact
possibility for non-existence of a solution, it must it can exert on the national development para-
be demonstrated\ny problem of human capi- digm as a whole with particular reference to the
tal assets of an ganization arsocietal prob- present condition of the grossly untapped and
lem afecting national development of any coun- undeveloped human capital assets in Nigeria.
try that proves to be di€ult stands a chance to According to Uche, Owolabi anfldewu-
be solved beyond doubt mathematically and enminmi (2010), High rate of failure in amongst
tirely through the use of logic. candidates of the accounting professional ex-

At a time in the history of mankind when aminations is associated with poor backgrounds
man became aware of his environment, then quantitative method§ herefore, as the lan-
changes he observed in the phenomena prompguage of accounting is highly numeric and quan-
ed him to wonder and wondered greallye he titative, the study of advanced level mathemat-
tried to speculate on what could be at the bas&s and quantitative methods are highly essen-
of reality. This quest for knowledge came in two tial in developing future professional accoun-
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tants. Similarly Nwigbo and Eze (2@} point  cognizance, all implications derivative or para-
out that, “when the Unitedt&es ofAmerica  doxes found in them.

was faced with the challenge of the Russian sput-

nik in year 2000, she resorted to a national radid1.1 Objectives of the &idy

cal comprehensive and the well programmed

articulated attention to the teaching and learn- Having seen from the above overvijetive
ing of mathematics and mathematics sciencegmportance of mathematics on the existence of
at all levels of her educational systefhis, a societythis paper has the following specific
according to Ukeje (2001) involved a massiveobjectives:

deployment of new and innovative programmes,1. To determine whether an ganization
strategies and projects in science and mathemat- whose workforce is not mathematically

ics particularly at the secondary school levels. ~ sound can achieve the same level of pro-
An example of the importance of mathematics ~ ductivity in terms of creativity and inno-
in human capital formation is the ‘School Math- ~ vations compared to those with sound
ematics Sudy Group (SMSG)The ‘“forward’ mathematical reasoning.

written on one of their publications states that,2- To ascertain if there is positive relationship
“the increasing contributions of mathematics to ~ Petween the study of mathematics and
the culture of the modern world, as well as its ~ national development.
importance as a vital and integral part of scien-
tific and human education has made it essential 2. CONCEPTUAL AND
that the mathematics in our schools be both THEORETICAL ANALYSIS
well selected and well taught”. . .

Itis indubitable that the world today has gone2-1 What is Mathematics?
nuclear and our generation is withessing the

globalization of world economy through the use The term mathematics has been given defi-

nitions by various mathematicians as well as

c_>f information tec.hnology vide the manipula- philosophers. In an attempt to define this con-
tion of computer wizardryThus, the use of com- cept, it shall be given an analytical and descrip-

puter has in all its ramifications enhanced thetive approach.

quest for national development and crave for Historically, David (1982) defines mathemat-

intelligent, vibrant, resourceful and computer ics “as the science of quantity and space and

literate human resource team that can creatg i raspective symbols.” Pierce (1978: 12) in
high level competitive advantage organiza-  |ine yith Davids view says, “Mathematics gen-
tions’ overall performance through the in-depth g5y speaking is a science of making neces-
knowledge of the computer operatiofiis iS <5y conclusions about quantity and space.” For
because the developed nations today had frorﬂ)oyle (1975:13) howeversays, “as long as
time, based their quest for national developmentyiminaj dictation makes use of deduction as a
on mathematical experience whose results arénethodology it is considered as a branch of
given without contradictionherefore, itisan  athematics."While other conceptions hold
established fact that, without mathematics, thergnat t is a science of ordenany more see math-

can be no computer - for the computer works iNnematics as the science of quantityagnitude
accordance with mathematical principles. or number

Ochepa (2002) believes that, if mathematics is Consequentlyit is obvious that Davig' con-
the Queen and pbedrock of science, it implies cept or definition of mathematics implies that
that mathematics is science. _ science of quantity and space are actually Ge-
_ Challenged by these view-points, this paperometry andArithmetic. The former concerns
gives a philosophical and scholarly analysis ofitself with numbers and rules of their operations,
mathematics and its impact of developing awhile the later concerns itself with spatial mea-
countrys human capital assets that can posisurement. Historically from the time Euclid 300
tively affects its national development. It fur BC, Geometry has been a deductive science. It
ther examines in brief, the concepts of math-assumes a base and with some logical manipu-
ematics, human capital assets and national ddations, builds an amazing complexithis calls
velopment which are the key terms and thereaffor the knowledge of methodological hypoth-
ter attempts a definition of them, taken into esis it adopts for its conclusiomhis includes
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primary ideas that are self evident and deduc- Development has been viewed economically
tive process as proof. from growth perspective. For the Economists,
This is perhaps what drew Piece (1978) towhen an economy is growing for instance at the
view mathematics as making necessary conclurate of 4% per annum, the socio-economic well
sion about space and quantityis also in dis- being of the people will experience improvement
agreement to this fact that Cannon Doyle at-or, development. Socialists on the other hand
tributed the deductive method which he believeshave also laid emphasis on the social aspect.
has a mathematical flair which is not necessarthis efect, Deutsch (1971) made it clears that,
ily based on quantity and space. He believes thalevelopment encompasses humerous processes
common denominator in anything mathemati- of change which are frequently associaldase
cal is therefore the phenomenon of deductioninclude spatial mobilityoccupational change,
His problem here is that he does not see logic aand changes in role expectation, needs, behav-
tool for the raw data of many disciplines but asior, associations and identity
a part of mathematicsThose who view math- Political scientists in their numerous ideo-
ematics as science of order do so due to the conegical beliefs have attempted the definitions of
fusion existing between logic and mathematics,development variouslyhus, for Nyerere (1969)
because in the development of class logic andlevelopment is, “the development of people.”
mathematics, both used operations such as “+He believes that the construction of roads, build-
and “x”, e.g. a + a = a, and a x a = a (ljiomaings and the high levels of output in a country
2000: 36). are not development but the tools of develop-
Metaphysically mathematics is viewed as ment. He further emphasized that, “and increase
that whose function does not relate to or intro-in the number of school buildings can only be
duce humanity to the objective world unlike regarded as development if and only they are
botany and medicine. Rathdrintroduces one used to develop minds of and understanding of
to the world through ideal phenomenon such aghe people.
circle, point, triangle, -4, 2-1 etc. which are in  Furthermore, Boudeville (1996) distin-
correspondence with physical observable world guished three basic concepts; growth, develop-
This does not remove the coherent nature oment and progress. In doing so he said that
mathematics so long as is free from contradic-‘growth is purely a set of increases in quanti-
tions. It is at this point worthy of note that the ties produced, Development is growth plus a
empiricists have in recent time come in termsfavorable change in production techniques and
with the concept of mathematics, that numbersn consumer behavior; progress is development
and their properties belong to the real world andplus a diminution of social tensions between
are incorrectly represented in formal contexts.groups within a society This implies that while
Thus, mathematics is regarded as either part ojrowth is economic process, development is
physics which studies the world around us orsocial-economic in nature and progress in pri-
part of psychology which concerns itself with marily social phenomena based upon economic
neurological constructs (ljjioma 2000his po-  growth (Hoyle, 1973).
sition agues however that mathematics start by From the foregoing therefore, one can at-
such things as two apples plus three applesempt a definition of the term ‘development’ in
equals five applesA formalized rule can be this study as; socio-economic changes which are
reached from this kind of thinking e.g. 2 + 3 = drastic and which touch all spheres of society

5 derived from the definition of 2, 3, 5, + =. It entails the activation of sociegysocio-eco-
nomic and political potentials in a combined
2.2What is Development? continuous dbrt to overcome problem or indi-

cators of underdevelopment. It also entails hu-
To appreciate mathematics in its relation toman progress as measured by members of the
national development, it is necessary to definesociety concerned.
precisely the term “Development” as is applied
in this study It is worth knowing that there is 2.3 Instances and Relations of
no universal definition of the term, ‘develop- Mathematics and National Development
ment.” Some definitions are based on economic
criteria, some on social conditions, while oth- Consequent to the attempted definition and
ers are based on political considerations. explanations above, it is obvious that the rela-
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tion of mathematics and national developmentkinds but that they represent four ways of look-
cannot be oveemphasizedWorthy of note is ing at the same objectt(8npt 1975: 52).

the relevance of mathematics to national ana- The firstlevel here is that of imagining. Plato
lysts and planners who are primarily concernedsees it as the lowest level because it is simply
with the spatial aspect of developmenhis the sense experience of appearance wherein
implies that, they are interested in how economichese appearances are taken for as reakties.
development, social development, political de-example that is obvious is shadowhich can
velopment etc are reflected in spa€his sug- be mistaken for something real.

gests that mathematics and national develop- The second level is Belief — Plato says that,
ment embraces other disciplines. For example;believing even if it is based upon seeing is still
looking at instances of national development inin the stage of opinion.” By this he implies that
relation to mathematics, Edeh (2006) posits thateven though the senses can see things vividly
“A close look into the advertisement of a Japa-making the mind to believe what the senses have
nese auto-technological marketing states thatseen, it is out of good grounds for knowledge
‘good thinking, good productWhat does this for they can be descriptive. For instance, the sea
means? It means that it takes a mathematicdboks blue, but it is not the case that when the
thinking to have a sound technological finish- sea water is fetched in a bucket it will be blue.
ing of a product or a production process.” As such, “whether it be colpoweight or jus-

In his attempt to discover the true knowl- tices, these are properties of things experienced
edge, Plato explains that the mind passesinder particular circumstance. Our knowledge
through four stages of developmeAt.each  about them are limited; dissatisfied with this
stage there exist a parallel between the objedtind of knowledge, the scientist looks further
presented to the mind and the kind of thoughtto the next level.
the object makes possible. Diagrammatically  Thinking, which is the third level is at the
these parallel modes of cognition are shown astage of the intelligible world:his level is typi-
‘Intelligible World’ (Y) linking to ‘Visible  cal of the scientist charact@hough the scien-
World’ (X) with vertical line showing degree tist makes use of visible things, but not with
of relationship between the modes of thoughtghis vision of them.
in the intelligible and visible world. For they are only symbols of reality that can

The vertical line X toY suggests that there be thought of but not seefhis is the mental
are some degrees of knowledge at every poinactivity that Plato refers to as the “Mathemati-
which is a continuous process. In this processcian.” He sees this level as high point of ab-
as the line moves from the convert form of real-straction. Thus, “thinking” therefore represents
ity to the highest, there is a parallel progressiorthe power of the mind to abstract from the vis-
from the lowest degree of truth to the highest.ible object that property which is the same in
The link is further divided into two halves — the all objects in that class even though such actual
intelligible and the visible worldThis line is  object will have other variable properties
unevenly divided; the upper part which repre-(Stumpt 1975). This means that we can think
sents the intelligible world is lger than the of man whether we see a smallgiardark, light,
lower part, the visible world, is smaller young or old person.

The unequal division shows that the lower However this level of thinking is character
degree of realities and truth are found in theized not only by its treatment of visible objects
visible world, while the upper degree of truth or symbols, but also reasoning from hypothesis.
and realities are found in the intelligible world. By this Plato meant, the truth taken on self-evi-
These two parts are further subdivided into twodence but which depends upon some higher
each.This further division implies that each truth. Thus, he says, “you know how students
upper level above the lower is greater in termsof subjects like Geometry artithmetic be-
of the depth of the existence of the degree ofjins by postulating odd and even numbers or
realities and truth. the various figures and three kind of analysis...

From the point of ‘X’ to ‘Y’ shows the level these data they take as known and having
of human enlightment from the DaAge to  adopted them as assumptions they do not feel
the bright light. Worthy of knowing is the fact called upon to give any account of them to them-
that, the object presented to the mind is not fouiselves or to anyone else but treat them as self-
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evident” (ibid). Though hypothetical thinking ics was considered by the Pythagoreans as a
gives us knowledge it still isolates some truthpurifier of the soul, particular)yas mathemati-
from others so we move to the next level whichcal thought could liberate men from thinking
is: about particular things and lead their thoughts
Perfect Intelligence: The mind is never sat- instead to the permanent and ordered world of
isfied and so to be satisfied it must seek perfechumbers (&mpt 1975).
knowledge found in the word of the intelligible It is an obvious fact that the bureaucratic
world. The mind must be removed from all vis- nature of government and even private estab-
ible things to the form of these thingghe forms  lishment is born out of a mathematical reason-
are those intelligible objects such as the triangleng. A fundamental principle in mathematics
and man that has been abstracted from the athat national development is premised qrilat
tual objectThe mind no longer uses hypothesisis rooted on mathematical reasoning is the con-
at this level but the faculty power of dialectic. cept of ‘calculus.” “Calculus” is the branch of
This where the human capital assets of any somathematics which deals with rates of change.
ciety are being developed for optimum perfor Calculus comprises of dédrential calculus,
mance either in politics, management, economwhich deals with calculating the derivatives or
ics, engineering, medicine, arts, law etc. theraates of change of function8nother compo-
is therefore no single perssrfaculty in the dia- nent is the integral calculus which is concerned
lectic that functioned completely outside math- with integration. Constrained by the limitations
ematical thinking — if there is, certainly that and scope of this study howeyere are con-
individual would perform sub-optimally in his cerned here with mathematical abstractions of
chosen field grwould be a non-performer infinitesimal calculus from the cloud to earth.
Consequentlylooking at the national devel- Which, in the words of Hogben he subscribed
opment from the point of political and economic that, “the history of mathematics is the mirror
reasoning, this level of reasoning being referredf civilization” (Hogben 1967: 26 his implies
to by Plato as, “the level of Mathematical com- that no civilization can take place without the
prehension has been taken”. Supporting this, i€oncept of mathematical reasoning. It is math-
when Nyerere (1968): talks of development asematics that lay the mental picture of develop-
the development of people, it is obvious that hemental plans to project conceptualizations to
was in line with Plat® pattern of reasoning. It implementation which is the architectural de-
is therefore clear that political Elites in our coun- sign of mathematics.
try need Mathematical mental aptitude to make History has shown that Isaac Newton and
qualitative, quantitative and scientific decisions Gottfried Laibriz were credited with the inde-
that will bring about a better national develop- pendent invention of the mathematical tech-
ment. nigue called the “calculus” in ¥Zentury — one
For instance, going by the Pythagoreansof the highest of scientific revolution. In fact
theory that, every thing consist of numbers —that revolution has in the history of mankind
strange as this might be, but in considering theplayed a very vital role and has been a motivat-
factors behind this Pythagorean ideas, it is coning force in no small measure in contributing
vincing . Pythagoras interest in mathematics wado the progress of civilizationgreated as a
borne of religious reasons. Confronted with theWebarian ideal type concept of generalization,
quest for the purification of the soul and yearn-revolution may be seen as a violent upheaval of
ing among men for a deeper religion that coulda society and is capable of running its course
provide the means for purifying soul and guar over several years. On the other hand, some
anteeing its immortalifyPythagoras gave in to revolution does not involve sudden violent up-
science and mathematics the study of which theyeavals but are rather long-range processes of
consider the best pge for the soul. In scien- change with fareaching results (Leiden and
tific and mathematical thought, they saw a moveSchult, 1973)As such, there has been series of
of life that more than any other kind was pure.revolutions in the ages past not only in politics
This shows that thought and reflection repre-but also in religion, moral, technological, in-
sents a clearer contrast of life of trade and comdustrial, managerial, and scientific and many
petition for various honor#s such, theoreti- more forms in the Nigerian National Develop-
cal thinking or pure science and pure mathematment paradigm.
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Thus, in this paradigm of revolution, we can is developing a ‘cognitive elites'— consisting
say of theAmerican revolution of 1776, the of high-ability people in prestigious, lucrative
French revolution of 1789 and the Bolshevik jobs — and a layer population of low-ability
revolution of 1917, though they are many otherpeople in dead-end, low-wage positiolisey
revolutions experienced for contemporary analy-suggested an invisible hand of nature at work.
sis of which are not of relevance to the concepfSternbeg (1998) posits that, but to a ¢gr
of this study As posited by a revolutionist, “the extent, the hand is neither invisible nor natural.
French revolutionist most permanent contribu-We have decided as a society that people who
tion to the concept of revolution lay in the glory score well on these high-stakes tests will be
and dignity that it gave to it” (Calvert 2001). granted admission to the best schools and, by
As a result of glory and dignity associated with €xtension, to the best access routes to success.
this paradigm, many third world countries like People have used other criteria, of course: caste
Nigeria have in the past and even in the preseritt birth, membership in governmental party
experienced these changes for their National€ligious afiliation. A society can use whatever
developments. it wishes — even height, so that very soon

Itis obvious at this point to know that change PEOPI€ in prestigious occupations would be
as a mathematical factor therefore, plays a very@!l- (Oddly enough, to some extgkmnericans

vital role in relation to National Development @nd many people in other societies already use
of a given society P this criterion.)Why have the U.S. and other

countries chosen to use ability tests as a basis
to open and close the access gates?they
really the measures that should be ustde
answers according tot&nbeg lie in how
intelligence testing began.

A Brief History of Testing: Sir Francis
alton, a cousin of [British scientist] Charles
arwin, made the first scientific attempt to
easure intelligence. Between 1884 and 1890

2.4Tools for Measuring Relationship
between BehavioralVariables

The Intelligence Testing (1Q): Intelligence
tests often play decisive roles in determiningG
whether a person is admitted to college, gradus
ate school, or professional school in the US amﬁl

most advanced countriébhousands of people Galton ran a service at the South Kensington
take intelligence tests every ygant many psy- Museum in London, where, for a small fee,

Cmokﬂg'stf an? e:\[ducatlon expetrts que?t'org_ﬁople could have their intelligence checked.
whether these 1ests are an accurateé way ol Méaheq oy problem was that Galtsrtests were

suring who will succeed or fail in school and j chosen. For example, he contrived a whistle
laterin life. 3ernbeg (1998) presents evidence 4t would tell him the highest pitch a person
against conventional intelligence tests and progqy g perceiveAnother test used several cases
poses several ways to improve testing. From theyt qun cartridges filled with layers of shot, wool
on-set he asked thatiow Intelligent Is Intel- o1 waddingThe cases were identical in appear
ligence Bsting?” According to him, “Atypical  ance and diered only in weightThe test was
American adolescent spends more than 5,006, pick up the cartridges and then to discrimi-
hours in high school and several thousand morgate the lighter from the heaviefet another
hours studying in the library and at home. Buttest was of sensitivity to the smell of roses.

for those students who wish to go on to Col-  cattell (1890) a psychologist at Columbia
leges, much of their fate are being determinedyniversity was so impressed with Galtertork

in the three or so hours it takes to complete thehat he devised similar tests to be used in the
ScholastiAssessmentest (SA) or theAmeri-  U.S. Unfortunately for him, a student of his,
can CollegeTest (ACT). Four years later they ClarkWissler decided to see whether scores on
may find themselves in a similar position when such tests were actually meaningful. In particu-
they apply to graduate, medical, law or busi-lar, he wanted to know if the scores were re-
ness school; they will be required to take thelated either to one another or to college grades.
Graduate Recruitment Examinations (GRE).The answer to both questions proved to be no
Herrnstein and Murray (1994) pointed out a— so if the tests didh’predict school perfer
correlation between scores on such tests and mance or even each othefwhat use were they?
variety of measures of success, such as occup&inderstandablyinterest in Galtors and
tional attainmentThey suggested that the U.S. Cattell’s tests waned.
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A Frenchman, Binet (1905) gotfdb a bet- a 0 to 1 scale) with school grades, which statis-
ter start. Commissioned to devise a means tdically speaking is a respectable level of corre-
predict school performance, he cast around fofation. A test that predicts performance with a
test itemsTogether with his colleaguéheodore  correlation of 0.5, howeveaccounts for only
Simon, he developed a test of intelligence, pub-about 25 percent of the variation in individual
lished in 1905, that measured things such aperformances, leaving 75 percent of the varia-
vocabulary (‘What doemisanthope mean?’), tion unexplained. (In statistics, the variation is
comprehension (‘Why do people sometimesthe square of the correlation, so in this case,
borrow money?’) and verbal relations (‘What 0.5 = 0.25.)Thus, there has to be much more
do an orange, an apple and a pear have in conte school performance than 1Q.
mon?’). Binets tests of judgment were so suc- The predictive validity of the tests declines
cessful at predicting school performance that avhen they are used to forecast outcomes in later
variant of them, called thet&hford-Binet In-  life, such as job performance, salary or even
telligence Scale (fourth edition), is still in use obtaining a job in the first place. Generatlye
today (Louis Terman of &&nford University correlations are only a bit over 0.3, meaning
popularized the test in the U.S.—hence thethat the tests account for roughly 10 percent of
name.)A competing test series, thgechsler variation in peoples performanceThat means
Intelligence Scales, measures similar kinds of90 percent of the variation is unexplained. More-
skills. over, IQ prediction becomes lesdeaxftive once

It is critical to keep in mind that Binstimis-  populations, situations or tasks change. For in-
sion was linked to school performance and, esstance, Fred Fiedler of the University\ésh-
pecially to distinguishing children who were ington found that IQ positively predicts leader
genuinely mentally retarded from those who hadship success under conditions of low stress. But
behavior problems but who were able to thinkin high-stress situations, the tests negatively
just fine.The result was that the tests were de-predict success. Some intelligence tests, includ-
signed, and continue to be designed, in waysng both the g&nford-Binet andMechsley can
that at their best predict school performance. yield multiple scores. But can prediction be

During World War 1 [1914-1918], intelli- improved?
gence testing really tookfofpsychologists were Curiously whereas many kinds of technolo-
asked to develop a method to screen soldiergyies, such as computers and communications,
That led to théArmy Alpha (a verbal test) and have moved forward in leaps and bounds in the
Beta (a performance test with pantomimed di-U.S. and around the world, intelligence testing
rections instead of words), which were admin-remains almost a lone exceptidrhe content
istered in groups. (Psychologists can now choosef intelligence tests dirs little from that used
between groups or individually administered at the turn of the centurizdwin E. Ghiselli, an
tests, although the individual tests generallyAmerican industrial psychologist, wrote an ar
give more reliable scores.) In 1926 a new testicle in 1966 bemoaning how little the predic-
was introduced, the forerunner to toda$Al.  tive value of intelligence tests had improved in
Devised by Carl C. Brigham of Princeton Uni- 40 years. More than 30 years later the situation
versity, the test provided verbal and mathemati-remains unchanged 3nbeg 1999).
cal scores. Improving Prediction: Sternbeg et all,

Shortly thereaftera series of tests evolved, (1998 showed that, a test that measured not
which today are used to measure various kind®nly the conventional memory and analytical
of achievements and abilities, including IQ (in- abilities but also creative and practical think-
telligence quotient), ‘scholastic aptitude,’ ‘aca- ing abilities could improve prediction of course
demic aptitudeand related construcsithough  grades for high school students in an introduc-
the names of these tests vyasgores on all of tory psychology course. (A direct comparison
them tend to correlate highly with one another of correlations between this test and conven-
so for the purposes of this study we will refer totional tests is not possible because of the re-
them loosely as conventional tests of intelli- stricted sample, which consisted of high-ability
gence. students selected by their schools.) In these

What Tests Predict: Typically, conventional broader tests, according teeBibeg, individu-
intelligence tests correlate about 0.4 to 0.6 (orals had to solve mathematical problems with
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newly defined operators (for example, X glick tests of practical intelligence in the workplace
Y=X+YifX<Y,and X-Y if X e"Y), which  can predict job performance as well as or better
require a more flexible kind of thinking\nd  than 1Q tests do, even though these tests do not
they were asked to plan routes on maps and toorrelate with 1Q. In such a test, managers might
solve problems related to personal predicamentdye told that they have a number of tasks to get
which require a more everydagractical kind done in the next three weeks but do not have
of thinking. In this way exceptional job per time to do them all and so must set priorities.
formers can be produced. Similar@reativity = Such tests do not replace conventional intelli-
can be measured - for example, in another studygence tests, which also predict job performance,
Lubart and &rnbeg (2000), asked individuals but rather supplement them &gnher and
to perform several creative taskthey had to  Sternbeg 1999).
write short stories based on bizarre titles such
asThe Octopus’ Sneakersr 3853 draw pic- 2.5 Relationship of Mathematics with
tures of topics such as the earth seen from ahluman Resouice Management (HRM)
insects point of view or the end of time, come
up with exciting advertisements for bow ties, Why is Mathematics I mportant in HRM?:
doorknobs or other mundane products, and solvén the business world, everyone (Employees and
quasi-scientific problems, such as how some-Managers alike) needs the knowledge of and
one might find among us extraterrestrial aliensskill in business mathematicg/hile comput-
seeking to escape detectidine research found ers and calculators are used for many calcula-
that creative intelligence was relatively domain-tions, it is important to understand the concepts
specific — that is, people who are creative inbehind mathematical computatidrhe purpose
one area are not necessarily creative in anothesf the mathematic course is to increase your stu-
— and that creative performance is only weaklydents’ and employees’ mathematical knowledge
to moderately correlated with the scores of con-and skill as it applies to many aspects of busi-
ventional measures of IQ (intelligent Quotient). ness and to help them be more valuable players
The implications for such testing extend to in the business arena (Deitz and Southam 2003).
teaching.The achievement of students taught Supporting this viewUmukoro (2005) pos-
in a way that allowed them to make the most ofits that, in business decisions, there is the fur
their distinctive pattern of abilities was signifi- ther complication that people almost always are
cantly higher than that of students who weresomehow involvedThe presence of this human
taught in the conventional wagmphasizing element makes it even morefitifilt to predict
memory Indeed, further research done by Brucewhether a decision will prove to be good, neu-
and Sernbeg (2001) have shown that the tral, or bad. Quantitative judgments play an
achievements of all students improve, on averimportant role in business decisidimese quan-
age, when they are taught to think analytically titative judgments help in building a quantum
creatively and practically about the material theyof quality bundle of the ganization$ human
learn, even if they are tested only for memorycapitalAssets.
performance. The knowledge of mathematics helps the or
Interestingly whereas individuals higher in ganizations’ human capital to be rational and
conventional (memory and analytical) abilities logical in their decision — making roles at all
tended to be primarily white, middle- to upper levels.As Qazi et al. (1980) put it, “Logic is
middle-class and in ‘betteschools, students analysis of languagénd its study involves the
higher in creative and practical abilities tendedlearning of the principles and methods employed
to be raciallysocio-economically and education- in distinguishing valid ggument from those that
ally more diverse, and group féifences were are not validWe start by knowing what a state-
not significant. Group diérences in conven- ment is. In our everyday language we come
tional test scores — which are common and tendcross statements that may be interrogative,
to favor white students —therefore may be indeclarative or exclamatariyn mathematics how-
part a function of the narrow range of abilities ever a declarative statement which is either true
that standard tests favor or false is called a statement. For example, each
Tests can also be designed to improve preef the following is a statement — and some true
diction of job performancéVe have shown that or, false.
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- Two is an integer While any system can be used, and human
- A quadrilateral is a square resource practitioners are accustomed to the
- Atriangle has four sides. etc. simple rules and operations of the arithmetic

The understanding of this logical sequencesystem of real numbers, statistical practices of-
is more profoundly enhanced in an employeeten require the application of special rules and
with the help of mathematical reasonifignis  operations within the set of rules of the math-
helps greatly in decision making process in or ematical system. In a sense, that makes the sta-
ganizations. tistical methods, a “subset” of the entire math-

According toAudre (2004) “a particular ematical system that we use. This is essential to
problem for management is that most decisiongemember since statistical methods cannot ex-
need to be taken in the light of incomplete in-ceed the limitations of normal mathematical
formation.That is, not everything will be known boundaries. Itis also important to remember that
about current business process and very littlenot all the tests or approaches may be appropri-
(if anything) will be known about future situa- ate, because the boundaries of normal mathemat-
tions. Therefore, the techniques described inics might be exceeded in given situations
business mathematics and statistics enable stru¢Thomsen 1978).
tures to be built up which help management to In statistics, these boundaries are called as-
alleviate this problem — thereby building a qual- sumptions.
ity bundle of Human Resource for competitive  Mathematical Systems Example: What are
advantage. the assumptions that a normal statistical review

A European study of innovation found that, (e.g., bell-shaped curve) might require in com-
2 percent of new ideas originated from top man-paring the results of performance appraisals
agement, 6 percent from middle managemenbetween men and women in youganization?
and 92 percent from first — line supervisors andThomsen (1976) outlined five basic mathemati-
other employees. How do we capture the inno<cal steps appropriate in appraising and compar
vation that is out and how does that become ining performance between men and women in
tegrated into system and an equal chance to ban oganization to include:
approved and funded®e believe that simply 1. The observations must be independent.
giving all employees a voice and a choice plus  That is, one measurement should not bias
the assurance that their ideas will be viewed and  the other
evaluated mathematically and quantitatively2. The measurements must be from a
against other options may provide encourage- normally distributed populatioriThat is,
ment necessary to gather this lost potential.  the traditional “bell-shaped” curve.

(Allan and Dean 1989). 3. The populations must have the same
variance

2.6 Mathematical Applications in 4. The measurement must be of at least an

Human Resource Management Poblems interval scale

5. The efects must be additive.
Most human resource practitioners realize in ~ Types of Measurements: There are four ba-
an intuitive way that they are using a mathemati-sic kinds of measurements:
cal system when they apply quantitative meth-1. Nominal
ods, but probably most would not be able to say2. Ordinal
what the actual system is.mathematical sys- 3. Interval

tem depends on: 4. Ratio
1. Asetofelements (such as rational numbers, Nominal Measwements:The first of these,
whole numbers, etc.) nominal measurements (or scales) are composed

2. Operations that can be applied to the set obf numerical values that serve to identify dis-
elements (such as addition, multiplication, crete categories; i.e., the numbers are labels for

etc.) the categories and imply no quantitative (mea-
3. One or more relationships (such as thesurable) diferences that can be handled mean-
equation: 1+1=2) ingfully in numerical operationg’he numbers

4. Axioms that are accepted rules (e.g., theon front doors, for instance, constitute such a
rule of identity which is expressed in the scale; Social Security numbers are another ex-
equation a = a) ample.
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In salary surveys, the numbering of positionsfactors cannot be easily broken down into quan-
or companies is just such a scale; the numbersfiable units.
are used merely as labels e problem complexity

e responsibility
Table 1: Nominal measuements example + human/social challenges
Company nam€ompany Position Position Salary *  skill .
number number + authority
ABC Company 021 Secretary 91 N 24,000 * Impact Proflt .
ABC Company 021  Clerk 92 N 22,000 Can one job have two times as much the prob-
ABC Company 021  Typist 93 N 16,000 lem complexity as another? But within each fac-
XYZ Company 043 CEO 11 N166,000 tor there can be a breakdown of steps.
XYZCompany 043  Clerk 92 W 18,000 Ordinal Measuements ExampleYou have
The numbers are used for illustration purposes.only been asked to estimate the average salaries of
individuals within Nigeria who hold the follow-
Table 2: Nominal measuements example ing degrees:
Position Posiion# * PhD
Secretary 1 : MBA /MSc
Stenographer 4 ¢ BSc/HND
Clerk 2 ° BA )
Typist 5 e High School Diploma
CEO 3
Table 3:Average salaries by degre
Nominal measurements allow only the mostpegre Salary
limited application. For example, one can count D N6L89L
I the numbers of positions numbered “2% ’
classes ( p MBA/MSc N82,463
for instance). Or “¥s” - “No” can be counted BSc/HND N50,438
where 0 - 1 correspond to “yes” and “no.” How- BA N47,625

ever most human resource administrators will High School Diploma N31,112

find that using nominal measurements in any The numbers are used for illustration purposes.only

kind of mathematical operation is bound to lead

to error (Thomsen 1978). This measurement is very important. Perfor
Ordinal Measuements:Ordinal measure- mance appraisals are almost always on ordinal

ments have, in addition to nominal properties,scales, yet human resource practitioners often

rank diferences. That is, the numerical valuetry to utilize mathematical tests and computa-

of these scales indicates that there are not onl§ions that require more stringent assumptions

differences between categories but that these af®avid andThomsen 2001).

quantifiable diferences. An ordinal scale ranks  There are several other mathematical meth-

“observations” with regard to the extent to which ods of computations used by Human Resource

they possess more or less of a given qudlifie ~ Practitioners anddministrators in performance

ranks do not, howeveindicate the degree of appraisal and Evaluation techniquéke list is

difference (how much more or less) of the prop-inexhaustible. From the nexus of the above

erty each observation has. analysis howeveit can be seen that mathemat-
According toThomsen (2001 here are ics has a very direct impact on the formation

events with dimensions that cannot be readilyand development of ganization stock of Hu-

quantified. It would be absurd to state that aman CapitaAsset. It is the wheel within which

painting is twice as beautiful as another or thafcritical decisions are based.

one restaurant has food one-third as tasty as

anotherFor this reason, ordinal scales are of- 3. METHODOLOGY

ten applied to observed events thatedifilong

qualitative rather than quantitative dimensions3.1The Sudy Area and Population

(especially when the qualitative dimension can-

not be easily expressed quantitatively). For ex- This study was conducted in Koga® Uni-

ample, in job evaluation plans, the following versity which is located inyigba town in
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Dekina LGA- on the major trunk ‘Aroad link- Questions Two: The analysis of the respon-
ing Abuja (FCT), Lokoja to Enugu — Eastern dents here shows that 95% of the total popula-
part of Nigeria. tion sampled agreed that mathematics is com-

The university has a total number of six fac- pulsory and very important in their various ar
ulties — this includeThe faculty ofAgriculture,  eas of job performance or the field of studies as
Faculty ofArts and Humanities, Faculty of Law the case may be, while 5% said that mathemat-
Faculty of Management Sciences, Faculty ofics in not compulsory to the performance of their
Natural Sciences and the Faculty of Social Sci-duties.This cannot be divorced from the fact
ences. For the purpose of this study the faculthat in our every day life, every individual is
ties of management sciences, Natural Sciencesnvolved in the application of mathematical con-
social sciences and the Bursary Department wereepts to the operation of his or her job opera-
selected for this surveyrhe three faculties in- tion. Both market women, petty traders, farm-
cluding the bursary department have a totalers, engineers, teachers, lawyers, etc all need
population of about 4,200 including dtaind  some element or degree of mathematical think-

students. ing to be able to take some basic life decisions.
This is more crystallized by the response of one
3.2 Sampling Size andechnique of the driver who asserted that mathematical

application is more profound in his function as

Due to the characteristics of the study popu-driver. That was evidenced in all the responses
lation and the nature of the suryeyrandom received t¢ Question Five” when total of 100%
sampling technique was used to elicit informa-respondents agreed that mathematics is helpful
tion from a total sample size of 100 respondentsn everyday living and human interactions.
drawn from the total population of 4,208. Question Three: Eighty six percent of the
structured closed-ended questionnaire was derespondents agreed that the study of mathemat-
signed and administered to the 100 respondentss has positive relationship withgamizations’
which were all retrieved and subsequently anagrowth and the national development in Nige-

lyzed as shown below: ria while 14% are on the contrafyespite this
overwhelming reality howeveg®7% of the popu-
4. ANALYSIS AND DISCUSSION OF lation surveyed were of the view that, they would
FINDINGS want to avoid mathematics in their chosen field

and 55% said that they would not encourage

Question One: From theTable 4, it was dis- mathematics as compulsory course for all stu-
covered that, 75% of the total respondents coneents in the Nigerian universitieBhis general

firm their dislikes for mathematics while 30% lack of interest in mathematics by the Nigerian

attest that they like mathematics generdllyis  publics constitutes a major threat to our learn-

percentage number of people who dislike math4ing culture and a major impediment to the

ematics is highly significant and statistically growth of science and technology which has
relevant to this investigation. sharply retarded our national development.

Table 4: Interview Analysis of Responses &m Saff and Sudents of Kogi Sate University

S. Question No of Dept./Faculty Yes % No % Total

No. Resp.

1.  Whether respondent likes mathematics 100 Management, Social, Natural 30 70 100

sciences & Bursary Department.

2. If mathematics should be made 100 " 95 5 100
compulsory subject

3. Whether mathematics has positively 100 " 86 14 100
Relationship with national Development.

4. If people with mathematical Knowledge 100 " 48 52 100
would have higher Productivity at work

5. If mathematics is useful in everyday 100 " 100 0 100
Human interactions

6. If one wish to avoid mathematics 100 " 97 3 100

7. If Mathematics should be compulsoryat 100 " 45 55 100

higher institution of leaning

Souce: Data from field survey 2010.
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5. CONCLUSION

This study was focused on the study of math-
ematics and intelligence as tools in human capi-
tal formation and development in Nigerighe
study was carried out in Kogit&8e university

with a sample of 100 respondents selected frond.

among the academic and non-academid sfaf
the university including students from various
programmes of the three ¢gst faculties stud-
ied. The study revealed that mathematics is
very central in the development of the total tock
of the nations human capital assets and that
without the knowledge of mathematics most
executives are devoid of logical reasoning and
thinking.

From the results of various respondents, it is
an indubitable fact from the issues raised that,

SUNDAY [JUO UKRATA AND AGHA NANCY

mathematics in their training curricula.
This will further develop the minds of our
present and future leaders for better
decision making and be more scientific in
general management and public adminis-
tration.

Finally, it is equally recommended that if
workers are consistently made to urgter
mathematical drilling in their training
programmes irrespective of the industries
they belong to, analytical and thinking
ability will be refined, scientifically
modeled which will ultimately result into
higher productivity that would lead to
technological breakthrough.
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