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Abstract

The zeal of candidates to pass examinations at all costsin order to
progress in their educational pursuit or gain undue advantage over others
has resulted to examination malpractice. To curb this, new strategies for
examination have evolved over the years. In this study, we derive
mathematical models to measure the level of confidence on the effectiveness
of new dtrategies that are being introduced to remedy examination
malpractice. The modd is extended to the case where the previous strategies
are claimed to be effective. The methods presented in this paper have the
advantage of summarizing in one figure the confidence level on examination
process.
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1.0 Introduction

Education is the cornerstone for rapid economiowgitoand development. Awopegba (2002 [2])
examined the contribution of education to natiogrdwth and development. Through education, higbeell
manpower needed to turn the economy around is peatdut-turn of higher level manpower from edwzi
institutions is facilitated by adequate educatigpianning. Osezuah (1998 [13]) identified factarfluencing
educational planning an implementation in Nigeria.

In recent times, models are being extensively dee@nalyzing the educational systems. Uche (2000
[15]) proposed the use of Markov chain model fotinesting future enrolment in schools in developing
countries. Adeyemi (1998 [1]) analysed the wastage in, and determined the internal efficiency miplic
primary schools in a local government area in Ngge®mosigho (2000 [9]) modelled students’ popolatin
Nigerian universities. The methods for estimatiegvrintake into the first grade of an educationateyn were
proposed by Osagiede and Omosigho (2004 [12]). i@dagand Ekhosuehi (2006 [10]) developed new and
better method for estimating the growth rate in eédecational system while the new methods wereieg|bly
Ekhosuehi and Osagiede (2006 [10]). Osagiede ambdtiehi (2007 [11]) employed mathematical model to
determine the optimum fees to be charged in Nigegivate schools.

In spite of the elaborate research in educatiotaining and the emerging policies for the smooth
functioning of the system, and the massive out-fuom educational institutions in Nigeria the edimaal
sector is yet to transform all spheres of the Nageeconomy. Its failure in this regard can beitaited to the
systemic cankerworm referred to as examination raatjze. Examination malpractice is any acts conti@the
rules and regulations guiding the successful condfie@xamination (Imolorhe, 1998). Such acts encassp
cheating, stealing of question papers, personatimifysion with persons with the intent to cheasecure unfair
advantages for self or for another, disturbancexamination, failure to obey lawful orders of swpsors,
invigilators, or agents of the examination bodygéry of result, breach of duty, to mention buéewa f
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Imolorhe (1998 [7]) had earlier reported that dechfor paper qualification, rapid population growth,
rising cost of education fees, accommodation, yrgmexdiness on the part of the school, absenteeiseaciiers
and students’ unpreparedness are the causes ofinat@am malpractice in Nigeria. Daniel (1998 [3]) an
investigation into the factors that motivate studen indulge in examination malpractice found ttiet strong
emphasis on the use and value of certificate stantlas a strong compelling factor to cheating xarm@nation.
Undoubtedly, examination malpractice has deletsrigffiects on the educational system and the natiderge.
Examination malpractice defames a nation’s imageussurn from educational institutions are valwed“half-
baked graduates”, and it leads to lack of qualitatialue for certificates awarded in the internadiolabour
market. Additionally, cheats from the educatiomaititution cannot contribute meaningfully to thevelepment
of the economy and worse still, they contributethte further decay of academic standards when giathie
privilege to teach. Teachers who connive with stisi¢o perpetuate examination malpractice abuse dffece
and set bad examples for the students.

With a view to curbing examination malpractice ifgétia, penalties for cases of irregularities have
been clearly stated in the regulations and syllabud the examination bodies such as that of JARI®4 [8]).
The examination bodies in Nigeria include: JointmAssions and Matriculation Board (JAMB), the West
African Examinations Council (WAEC), National Busss and Technical Examinations Board (NABTEB),
National Examination Council (NECO), etc. The péieal for examination malpractice encapsulate: veltih
pending and cancellation of results, arrest andisopment of culprits, and de-recognition of cestirevolved in
mass cheating. Discouragement of undue emphasigapar qualification, reinforcement of desirable ahor
values, upgrade and regular payment of teacheasiesl provision of modern educational facilitiexd avell
spaced examination halls have been suggestedemtlite as remedies to examination malpracticeigeri
(Daniel, 1998 [3]; Imolorhe, 1998 [7]). The needdiscourage students from examination malpractéseléd to
the introduction of Post Universities Matriculati@xamination (PUME) and Post Direct Entry examiosi in
some universities like the University of Benin, Becity, Nigeria. Recently, the use of options @dijective
test and online registration for examinations wieteoduced by the examination bodies as new stiegep
further reduce the chances of examination malpraati Nigeria. But the problem is “To what exteotwle rely
on the examination process”. In this study, we napte to proffer solutions to the problem by deriving
mathematical models to determine the level of cmrfte on the effectiveness of the new strategiesredy
examination malpractice. One of the models is mgaef an incomplete beta function and it is extehttethe
case where the previous strategies are claimed &ffective.

20 The model
Let Ni(t) be the number of candidates registered for exatioinj in periodt, prior to the introduction
of the new strategies,= 1,2,...T. The subscrip} is coded to capture any of the recognised examimatLet

n, (t) be the number of candidates caught for examinatialpractice in examination periodt, prior to the

introduction of the new strategies. LD, (t) denote the proportion of candidates caught forméxation
malpractice in examinatign periodt, prior to the introduction of the new strategiElsat is

n; (t)
p(t) = —= (2.1)
: N; (t)
The pooled estimate op; (t) is given as
.
2.0, ()
p, = tT:l— (2.2)

2N

Suppose that new strategies to curb examinatiopraxtice are introduced in period + 11 Let 67]- represent
the pooled estimate of proportion of candidategghtfor examination malpractice after the new etyats are
introduced. Then, the new strategies are consideffedtive if Hj < P; [ISuppose a random

Journal of the Nigerian Association of Mathematical Physics Volume 13(November, 2008)337- 342
Measure of confidence Virtue U. Ekhosuehi and Augstine A. Osagiede J. of NAMP



sample ofn schools taking examination denoted by X., 1 =1, 2,/ ,n, are selected. Then two

ij !
possibilities arise, namely: either cases of exation malpractice are detected in schdéh , Or no case of

examination malpractice is detected in sch%,; [Usually, when new strategies are introduced igistesn, a

target is set. Let the target in this regard beettuce the cases of examination malpractice torémmim, c.
Thus, number of cases of examination malpractic ischools under inspection can Bel1, 2,/A , or C for

the new strategies to be considered effective.Yl-etrepresent the number of cases of examination mctipe
detected in examinatignn n schools under inspection i.e.

Y, = D)X, 2.3)
i=1

Then, the effectiveness of the new strategiesdicated bij < ¢ [in the light of the foregoing, we derive a

model which incorporates an incomplete beta functfioom the binomial probability function to measuhe
confidence level of the examination process. Thdehis given as

F(n+1
Pv=012A 0r ¢/ <p, )= 1-— D
Mc+Yr(n-c)
The integral in equation (2.4) is an incompleteafenction, andl” (¢) is the gamma function. Now, suppose
we claim that the previous strategies were effectind that the new strategies are introduced t@lnent the
previous ones. Thenpj — 0. Since effectiveness of the new strategies reguihat 9]- < P; then

&) c n-c-1
jt(l—t) dt (2.4

0

9]- -0 as p; - 0. Using a large number of schools for the studg,dbnfidence point estimate for the
effectiveness of the new strategies can be meadyredking the limit asn — oo of the system in equation

(2.4), and setting’]@i =a, where a, is a constant. We therefore obtain

aj; 1 t
limPlY=0,1 2A ,or ¢c/8 <p. )=1-| ————— t°e™dt (2.5)
N0 ( J ]) IO 2C+lr(c+1)

The integral in equation (2.5) is the area of thiesgjuare distribution from 0 tar; with 2(C +1) degrees of

freedom. We shall now prove the results in equati@¥) and (2.5).
Proof
Consider the integral

6, e
jo te@L-t)"dt (2.6)

By method of integration by parts, the integrak@uation (2.6) is evaluated as

J-:j tc (1_t) n-c-1 dt = - r(C +1) (i(r;j ij (1_ HJ )n—y _1J 2.7)

(n=0)(n-(c-D)(n-(c-2)..n{}=

Further simplification of the systems in equati@rv{ yields
+ . e c.(n -
_ r(n 1) J‘gltc(l_t)n 1 dt — z Bjy(l_gj) y
Mc+Yr(n-c)’o oY
=P(v=0,12A ,0rc/6,<p,), (2.8)

which is the result in equation (2.4). Settih&j = Hj and taking limit adl — o0, equation (2.8) becomes
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c(n a. y a. n-y
imP(Y=0,1 2A ,or cl/o, < pj) =lim > (y}(—’j (1——’] (2.9)
n— oo nﬂooyzo

After some simplifications and applying Stirlingipproximation (Stephenson, 1973 [14])

given as
n = n"e™" \/(2M) ,whenn is large (2.10)
equation (2.9) becomes
_ o . aie’ a; e’
lim PlY=0,1 2A ,or ¢/6, <p,)= € + a,e” + o N e
Equation (2.11) is equivalent to writing
. 1 a
lim PlY=0,2, 2 A ,or c/8 <p, )= 1-———| "e" t° dt 2.12
n-oo ( :L J pJ) r(c+1) J-O ( )
. t 1
Settingt =— so thatdt = = dt , we have
2 2
. aj 1 —t
imPlY =0,1 2A ,0or ¢/, <p.) = 1-[ '———t%7 dt 2.13
noo ( :L ] pJ) .[0 2c+1r(c+1) ( )

which is the result in equation (2.5). This comgdethe proof.

3.0 Discussion

The system in equations (2.4) and (2.5) give a tifatime measure of the confidence point estimate f
the effectiveness of new strategies to curb exatibimamalpractice in examination To use the models,
enrolment figures for examinatignbefore and after the introduction of the new styas, and the number of
cheats caught for the same period should be givestipulated targetC, for the new strategies, and the sample
size,n, must be stated. Minimum cases of examination raatite are allowable because an examination devoid
of examination malpractice may be too expensivecdaduct. However, the minimum allowable cases of
examination malpracticeC, must not be too large, otherwise the new strategie rejected. It is important for
the sample size to be sufficiently large so muclthso it is representative of the number of schoaking the
particular examinatiof. The n schools are selected at random so that persoralobithe researcher does not
affect the result obtained. The valuendfis assumed fixed becausedi —c asn becomes very large ad—
0 would imply infinitely many school taking examtizm j. When the new strategies completely eradicate
examination malpractic#; — 0. The measure of its effectiveness from equggo) gives

r(n+1) =0 ¢ n-c-1
PlY=01 2A, /168, =0)=1- t\1-t dt= 1.
( a rere ) M(c+) F(n-c) IO =)

Similarly, equation (2.5) fon =0 gives

lim P(Y: 0, 1, 2,/\ , Or C/a'] :O)zl_.[:jzoﬁ(-l_l) tce_% dt = 1.
n-co Cc

The results imply that we have no reason to rejleeteffectiveness of the new strategies i.e. wel@@%
confident that the new strategies are effectivethatithe examination process is reliable. ConVgrdfethe new

strategies fail to remedy examination malpracticen Hj — 1. From equation (2.4), we have

1t°(1—t)n_°_1 dt = 0 because
0

lim PY=0,12A,0rc/6,)= 1- r(n+1) J
6, -1 F(c+1)r(n_c)
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MNc+1) F(n-c)
Mn+1)

(Gupta, 1993 [6]).. Now, considering equation 2u5=nasf; = 1. Asn — oo, o — oo also. So, equation (2.5)
becomes

a. o t
lim lim F’[Yz 012A,or c/'J =1—_[ - t°e” dt = 1- 1
n

[ttt =

——— 2*'I(c+) =00
aj N 0 2°I(c+1) 2"T(c+) e+

This means that no confidence is placed on thesteategies. Hence the examination process shouldjbeted.
In either case thereforP(Y =0,1 2A, or C/Hj < pj) decreases an increases. For this reason,

greater confidence is placed on the effectiveneds tloe new strategies if the value of
P(Y =0, 2A ,or c/f, < pj) is high. The models in equations (2.4) and (2t&)easy to use as their
values are found in statistical tables (see Dev#81 [4]).

4.0 Conclusion
In this paper, we have successfully modelled tHec&feness of introducing new strategies to curb

examination malpractice and demonstrated rigoroligly to obtain the confidence point estimate bybphility
measure (see equations 2.4 and 2.5). The modejuatien (2.5) is an extension of that of equatidr) to
capture the situation where the previous strategiesclaimed to be effective. The methods preseintetis
paper have the advantage of summarizing in onedithe level of confidence on examination procEssther,
this work utilizes incomplete beta function and-sfuare function to estimate confidence level,aathan using
confidence intervals. In all, we discuss the modetkeir raw form prior to its application in sudagient study.

References

[1] Adeyemi, J. K. (1998). Analysis of Wastage Rat®ublic Primary School in Former
Oredo Local Government Area of Edo State. Benirrrdwof Educational Studies. Vol. 11, No.
land 2: 92-100.

[2] Awopegba, P. O. (2002). Human Resources, Highel Manpower and the Development of the
Nigerian Economy. In M. A. lyoha and C. O. Itsedgdifors), Nigerian Economy: Structure,
Growth and Development. Mindex Publishing, BenityCNigeria. Pp. 105-135.

[3] Daniel, F. (1998). An Investigation into Fouradtors that Motivate Students tolndulge in
Examination Malpractice in Public Examination. Bediournal of Educational Studies. Vol. 11,
Nos 1 and 2: 41-46.

[4] Devore, J. L. (1991). Probability and Statistifor Engineering and the SciencesKa8).
Brooks/Cole Publishing Company. Pacific Grove, foatiia.

[5] Ekhosuehi, V. U. and Osagiede, A. A. (2006).phpation of Markovian Model to School
Enrolment Projection Process. Global Journal ofidatatical Sciences. Vol. 5, No. 1: 9-15.

[6] Gupta, B. D. (1993). Mathematical Physics (Zd.) Vikas Publishing House, Pvt Ltd. New
Delhi.

[7] Imolorhe, D. O. (1998). Adverse Effects of Exaation Malpractice in Tertiary. Institutions. In S
O. Oriaifo and R. O. Olubor (Editors), Advances the Field of Education: The Nigerian
Experience. Institute of Education, University adriin, Benin City, Nigeria. Pp. 119-123.

[8] JAMB (2004). Syllabuses for Universities Matriation Examination 2007/2008. Joint
Admissions and Matriculation Board, Abuja.

[9] Omosigho, S. E. (2000). On Modelling Studemsepulation in Nigerian Universities. Nigerian

Journal of Applied Sciences. Vol. 18: 83-85.

[10] Osagiede, A. A. and Ekhosuehi, V. U. (2006)arkbvian Approach to School Enrolment
Projection Process. Global Journal of Mathemati8eilences. Vol. 5, No. 1: 1-7.

[11] Osagiede, A. A. and Ekhosuehi, V. U. (2007eté&mination of Optimum Schools Fess in
Nigerian Private Schools. International JournaNatural and Applied Sciences, Vol. 3, No. 1:
81-84.

Journal of the Nigerian Association of Mathematical Physics Volume 13(November, 2008)337- 342
Measure of confidence Virtue U. Ekhosuehi and Augstine A. Osagiede J. of NAMP



[12]

[13]

[14]

[15]

Osagiede, A. A. and Omosigho, S. E. (2004nhd8t Enrolment Projection Using Spreadsheet
Under Scanty Data. Nigerian Annals of Natural Sogsy Vol. 5, No. 2: 87-99.

Osezuah, S. O. (1998). Educational Plannirdylamplementation: The Nigerian Experience. In S.
O. Oriaifo and R. O. Olubor (Editors), Advances the Field of Education: The Nigerian
Experience. Institute of Education, University aritn, Benin City Nigeria. Pp 55-63.
Stephenson, G. (1973). Mathematical Methods $gience Students. (2nd Ed.). Longman
Singapore Publishers (Pte), Ltd, Singapore.

Uche, P. I. (2000). The Markovian Model of tRducational Process. In A. O. Animalu, S. O.
lyahen and H. O. Tejumola (Editors), Contributiortlie Development of mathematics in Nigeria.
National Mathematical Centre, Abuja. pp. 235-245.

Journal of the Nigerian Association of Mathematical Physics Volume 13(November, 2008)337- 342
Measure of confidence Virtue U. Ekhosuehi and Augstine A. Osagiede J. of NAMP



