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Abstract— In this study, we formulate a model for the basic 

malpractice reproduction number and the dynamics of 

examination malpractice in Nigeria using societal re-

engineering and re-orientation with adequate punishment or 

disciplinary action for offenders as control strategies. The host 

population is divided into five mutually exclusive 

compartments of susceptible, malpractice, punished or 

disciplined, recovered and resistant individuals. Mathematical 

analysis is done theoretically to determine the basic 

malpractice reproduction number and we studied the existence 

and stability of the malpractice free and endemic equilibria of 

the model. Numerical simulation are performed to show that if 

𝑹𝟎 < 𝟏 , examination malpractice will be controlled in the 

population, especially when both control strategies are 

integrated, but if 𝑹𝟎 > 𝟏, examination malpractice will persist 

in the population.         

Keywords— Examination Malpractice, Societal re-

engineering and re-orientation, Punishment or Discipline, 
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I. INTRODUCTION  

Education is a process of teaching and learning and this is 

why [1] says that education is a necessary process through 

which young adults are equipped to lead productive lives 

according to their talent and interest. The western 

knowledge acquisition system or formal education is 

measured on certificates and before certificate is awarded, 

the students have to be assessed or examined in the field 

they have been trained [2]. 

Oxford advanced learners dictionary [3], defined 

examination as a formal written, spoken or practical test, 

especially at schools or colleges, to see how much one know 

about a subject, or what one can do. Furthermore, a test or 

examination is an assessment intended to measure a test – 

taker’s knowledge or skill, aptitude, physical fitness or 

classification in many other topic (belief). Actually, a test 

may be administered orally, on a paper, on a computer or in 

confined area that requires a test – taker to physically 

perform a set of skills. Examination is an organized 

assessment technique which presents individuals with a 

series of question or tasks geared towards ascertaining the 

individual acquired knowledge and skill [4].  

   Examination malpractice is any deliberate act of wrong 

doing, contrary to the rules of examinations designed to give 

a candidate(s) an undue advantage [5]. Such actions include 

getting advance information of examination questions 

before the examination, cheating to get undeserved grades 

or smuggling pre-prepared answer into the examination hall 

or collaborating with others during the examination [6]. 

Damen and Datong [7] stated that examination malpractice 

is taking undue and unfair advantage to pass an examination 

by circumventing laid down procedure. Lukden [8] sees 

examination malpractice as unethical practices performed 

before the examination date, during the conduct of the 

examination or after the examination for any purpose to the 

aid of the beneficiary. In our schools today, most beautiful 

female students acquire question papers with their body, 

rich and ambitious ones buy with their money while others 

pay their brilliant counterparts for undeserved assistance 

during examination. The sellers could be Joint Admission 

and Matriculation Board  (JAMB), Wes African 

Examination Council (WAEC), National Examinations 

Council (NECO) and Technical Examination Board 

(NABTEB) officials and their examination supervisors or 

teachers and typists who type the questions, in case of 

internal examination [9].  

   Examination malpractice in all its various forms is a 

disease that has infected all level of educational system in 

Nigeria. Students at different level of educational system do 

all sorts of things to acquire undeserved scores. At times, the 

female students seduce their teachers while the males use 

money and intimidation and threat. To them the most 

important thing is to pass the examination. With the 

improvements in the information technology, examination 

malpractice have gone beyond he crude methods to modern 
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ways of using electronic devices like smart phones that 

access the internet and store information for future purposes.  

With these devices, answers to examination questions are 

sent to students prior to examination day.  

It has been identified that the causes of examination 

malpractice includes fear of failure, craze for certificate, 

desire of parents to have their children in choice professions 

and university pressure on students to pursue courses which 

they have no aptitude, pressure on teachers who want to 

gain favor of students and overcrowded sitting arrangement 

[10]. Also Ukpong as [2] links the increasing rate of 

examination malpractices to poor teaching, inefficient 

preparation by students, ill-equipped library facilities and 

dubious admission policy. 

The effort made at controlling examination malpractice in 

Nigeria was the promulgation of Decree 20 by the military 

government in 1984 to deal with this menace. Part of the 

Decree reads thus: Any person who fraudulently or with 

intent to cheat or secure any unfair advantage to himself or 

any other person or in abuse of his office, produces, sells or 

buys or otherwise deals with any question paper intended 

for the examination of persons at any examination or 

commits any offences specified in section 3(27) (c) of this 

Decree, shall be guilty of an offence and on conviction be 

sentenced to 21 years imprisonment [11-13]. Incidentally, 

examination malpractice Act 33 of 1999 revised the Decree 

20 of 1984 and stipulates punishment ranging from a fine of  

N50 000.00 to N100 000.00 and imprisonment for a time 

of 3 – 4 years with or without option of fine [2, 13], and 

despite all these laws, examination has been on the increase 

and this is as a result of government inability to enforce the 

law [2]. He went further to state that the following useful 

strategies as a way in controlling examination malpractice in 

Nigeria. These are 

 Societal re-engineering and re-orientation to revamp 

moral values. 

 Retraining and reassessment of teachers. 

 Appropriate recognition and remuneration of teachers/ 

examination officers. 

  Promulgation and enforcement of examination 

malpractice (prohibition) law. 

 Employment of qualified teachers at all levels of 

education. 

 School libraries and laboratories should be adequately 

equipped. 

 Proper funding of educational sector. 

 Less emphasis on paper qualifications/certificates.  

Obasi et al [14] formulated a mathematical model describing 

the population dynamics of examination malpractice among 

students. Initial insight into the dynamics of the model was 

gained by analyzing the basic malpractice number. The 

malpractice free equilibrium and endemic equilibrium points 

of the model were shown to be locally asymptotically stable 

when the basic malpractice number is less than unity. The 

extended their model by incorporating awareness campaign 

and disciplinary measure as control strategies in curtailing 

examination malpractice. Their analysis indicates that 

considering both strategies simultaneously yields a better 

result in reducing examination malpractice. A deterministic 

compartmental mathematical model was proposed by [13] to 

analyze the dynamics of examination malpractice among the 

key players in Nigeria. The positivity and boundedness of 

solutions of the model were established; the stability 

analysis was conducted using the linearization approach and 

the reproductive menace was derived via the next generation 

matrix method. Numerical simulation was carried out to 

investigate the effect of the key parameters on the 

reproductive menace.       

 

II. MODEL DESCRIPTION AND FORMULATION 

The total population at time 𝑡, denoted by 𝑁(𝑡), is split into 

five compartments of susceptible individuals to examination 

malpractice, ( 𝑆(𝑡)); individuals who have been involved in 

examination malpractice, (𝑀(𝑡));  individuals who are 

resistant to examination malpractice, (𝑇(𝑡));  examination 

malpractice individual who have been punished or 

disciplined, (𝑃(𝑡))  and individuals who recover from 

examination malpractice, (𝑅(𝑡)). Resistant to examination 

malpractice is achieved whenever there is a societal re-

engineering and re-orientation to revamp moral value and 

appropriately remunerate teachers and examination officers. 

Thus, we have 

𝑁(𝑡) = 𝑆(𝑡) + 𝑀(𝑡) + 𝑇(𝑡) + 𝑃(𝑡) + 𝑅(𝑡)       (1) 
The population of individuals who are susceptible to 

examination malpractice ( 𝑆(𝑡))  is increased by the 

recruitment of a proportion 𝜌(0 ≤ 𝜌 ≤ 1) of teachers, staff 

of examination bodies and students (who are susceptible) 

into the population (at a rate 𝜋), recovered individuals who 

become susceptible again (at a rate 𝛼 ) and examination 

malpractice individuals who have been disciplined but 

become susceptible again (at a rate 𝜑 ). The susceptible 

population is reduced at a rate 𝜇 (natural death) and at a rate 

𝜆 (the examination malpractice force of infection) ,where  

𝜆 = 𝛽𝑀(𝑡)                                                                     (2) 
and 𝛽  is the examination malpractice transmission rate. 

Therefore, we have  
𝑑𝑆(𝑡)

𝑑𝑡
= 𝜌𝜋 + 𝛼𝑅(𝑡) + 𝜑𝑃(𝑡) − 𝜇𝑆(𝑡) − 𝜆𝑆(𝑡)   (3) 

The population of individuals who have been involved in 

examination malpractice (𝑀(𝑡)) is increased by malpractice 

interaction that affects and subsequently infects susceptible 

individuals (at a rate𝜆 ). This population is decreased by 

those that are caught and punished or disciplined (at a 

rate𝛿), recovery (at a rate𝜙) and natural death (at a rate𝜇). 

Then, we get 
𝑑𝑀(𝑡)

𝑑𝑡
= 𝜆𝑆(𝑡) − 𝛿𝑀(𝑡) − 𝜙𝑀(𝑡) − 𝜇𝑀(𝑡)           (4) 

The population of punished or disciplined individuals 

because of examination malpractice (𝑃(𝑡)) is increased by 

malpractice individuals who are caught and disciplined (at a 

rate 𝛿) and is decreased by individuals who later become  

susceptible to examination malpractice after being 

disciplined (at a rate 𝜑 ), disciplined individuals who 

become resistant to examination malpractice (at a rate 𝜃) 

and natural death (at a rate 𝜇).   This gives 

𝑑𝑃(𝑡)

𝑑𝑡
= 𝛿𝑀(𝑡) − 𝜑𝑃(𝑡) − 𝜃𝑃(𝑡) − 𝜇𝑃(𝑡)      (5) 
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The population of malpractice individuals who are not 

caught and disciplined but recover after societal re-

engineering and re-orientation to revamp moral value and 

avoid examination malpractice (𝑅(𝑡))  is increased by 

malpractice individuals who exit from examination 

malpractice (at a rate 𝜙). This population is decreased by 

developing resistance to examination malpractice (at a rate 

𝛾), becoming susceptible to examination malpractice again 

after some time (at a rate 𝛼) and natural death (at a rate 𝜇). 

This gives 
𝑑𝑅(𝑡)

𝑑𝑡
= 𝜙𝑀(𝑡) − 𝛾𝑅(𝑡) − 𝛼𝑅(𝑡) − 𝜇𝑅(𝑡)      (6) 

The population of individuals who are resistant to 

examination malpractice (𝑇(𝑡))  is increased by the 

recruitment of a proportion (1 − 𝜌)  of teachers, staff of 

examination bodies and students who are resistant to 

examination malpractice (at a rate 𝜋), recovery (at a rate 𝛾) 

and previously punished or disciplined individuals (at a rate 

𝜃). This population is decreased by natural death (at a rate 

𝜇). We obtain 
𝑑𝑇(𝑡)

𝑑𝑡
= (1 − 𝜌)𝜋 + 𝛾𝑅(𝑡) + 𝜃𝑃(𝑡) − 𝜇𝑇(𝑡)      (7) 

Based on the explanations above and from equations (3) to 

(7), the model of the basic malpractice number and the 

dynamics of examination malpractice in Nigeria is 

formulated as below; 
𝑑𝑆(𝑡)

𝑑𝑡
= 𝜌𝜋 + 𝛼𝑅(𝑡) + 𝜑 − (𝜇 + 𝜆)𝑆(𝑡)                                 

𝑑𝑀(𝑡)

𝑑𝑡
= 𝜆𝑆(𝑡) − (𝛿 + 𝜙 + 𝜇)𝑀(𝑡)                                      

𝑑𝑃(𝑡)

𝑑𝑡
= 𝛿𝑀(𝑡) − (𝜑 + 𝜃 + 𝜇)𝑃(𝑡)                           (8) 

𝑑𝑅(𝑡)

𝑑𝑡
= 𝜙𝑀(𝑡) − (𝛾 + 𝛼 + 𝜇)𝑅(𝑡)                    

𝑑𝑇(𝑡)

𝑑𝑡
= (1 − 𝜌)𝜋 + 𝛾𝑅(𝑡) + 𝜃𝑃(𝑡) − 𝜇𝑇(𝑡)    

With initial conditions 𝑆(0) ≥ 0,𝑀(0) ≥ 0, 𝑃(0) ≥
0, 𝑅(0) ≥ 0, 𝑇(0) ≥ 0. 

 

 
Figure 1: Flow Diagram of the Compartmental Model of the Dynamics of 

Examination Malpractice 
 

Table 1: Description of Variables 

Variables Interpretation 

𝑆(𝑡)  Susceptible individuals to examination malpractice. 

𝑀(𝑡) Examination malpractice individuals. 

𝑃(𝑡) Punished or Disciplined individuals 

𝑅(𝑡) Recovered individuals 

𝑇(𝑡) Resistant individuals 

 

 

 

Actually, we modeled the dynamics of examination 

malpractice and associate it to spread of disease in human 

population as in HIV model (Mbah and Chinebu, [15], HBV 

by Chinebu et al, [16-17] and malaria transmission model by 

Chinebu et al, [18]. This was achieved because examination 

malpractice is similar in some respects to the epidemiology 

of these diseases modeled in these publications. 

 
Table 2: Description of parameters 

Parameters Interpretation 

𝜌 Fraction of recruitment of teachers, staff of examination 

bodies and students who are susceptible to examination 

malpractice. 

𝜋 Recruitment rate. 

𝜇 Natural death rate 

𝛽 Examination malpractice transmission rate 

𝛿 Rate at which examination malpractice individuals are being 
disciplined. 

𝜑 Rate at which disciplined malpractice individuals become 

susceptible again. 

𝜙 Rate at which examination malpractice individuals recover. 

𝛾 Rate at which recovered individuals become resistant to 

examination malpractice. 

𝜃 Rate at which punished or disciplined individuals’ 

examination malpractice. 

𝛼 Rate at which recovered individuals become susceptible 

again. 

 

A. Invariant Property 

Relating our model to physical quantities that cannot be 

negative, there is every need to prove that all the state 

variables of the model are non-negative for all time 𝑡, for 

system (8) to be meaningful. Thus, the solution of system 

(8) with positive initial value will remain positive for all 

time 𝑡 ≥ 0. Therefore, we have that 

Theorem 1: The biological feasibility region Γ =

{(𝑆(𝑡) + 𝑀(𝑡) + 𝑃(𝑡) + 𝑅(𝑡) + 𝑇(𝑡)) ∈ ℝ+
5 : ℕ ≤

𝜋

𝜇
}  is 

positively invariant and attracts all the solutions in ℝ+
5 . 

Proof: Going by equation (1), we sum the right hand side of 

system (8) and obtain 

𝑁(𝑡) ≤ 𝜋 − (𝜇𝑆(𝑡) + 𝜇𝑀(𝑡) + 𝜇𝑃(𝑡) + 𝜇𝑅(𝑡) + 𝜇𝑇(𝑡))  

𝑁(𝑡) ≤ 𝜋 − 𝜇𝑁                                                        (9) 
Integrating system (9) using 𝑒𝑢𝑡as the integrating factor, we 

get 

𝑁(𝑡) ≤
1

𝑒𝑢𝑡
[
𝜋

𝜇
𝑒𝑢𝑡 + 𝑐] 

𝑁(𝑡) ≤
𝜋

𝜇
+ 𝑐𝑒−𝑢𝑡 

where c is the constant of integration and if we let 𝑡 → ∞, 

we have  

𝑁(𝑡) =
𝜋

𝜇
= (𝑆(𝑡) + 𝑀(𝑡) + 𝑃(𝑡) + 𝑅(𝑡) + 𝑇(𝑡))  (10) 

In other words, the system is positively invariant with 

respect to model system (8), so that no solution path leaves 

through the boundary of regionΓ . Therefore, the model 

system (8) is epidemiologically and mathematically well 

posed in Γ[19-20]. Hence, it is sufficient to consider the 

dynamics of the model system (8) in region Γ. 
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III. MODEL ANALYSIS 

In this section, we derive the equilibrium points of the 

model system (8).  

A.  Asymptotic Stability of Malpractice Free Equilibrium 

(MFE) 

At steady state (equilibrium point), each of the equations in 

(8) are equal to zero. This simply means that malpractice 

free equilibrium of model system (8) is given by 

Ω∗ = [𝑆∗, 𝑀∗, 𝑃∗, 𝑅∗, 𝑇∗] = [𝑆∗, 0, 0, 0, 𝑇∗] 
Therefore, we have 

0 = 𝜌𝜋 + 𝛼𝑅∗(𝑡) + 𝜑𝑃∗(𝑡) − (𝜇 + 𝜆)𝑆∗(𝑡)

0 = 𝜆𝑆∗(𝑡) − (𝛿 + 𝜙 + 𝜇)𝑀∗(𝑡)                     

0 = 𝛿𝑀∗(𝑡) − (𝜑 + 𝜃 + 𝜇)𝑃∗(𝑡)                     

0 = 𝜙𝑀∗(𝑡) − (𝛾 + 𝛼 + 𝜇)𝑅∗(𝑡)                    

0 = (1 − 𝜌)𝜋 + 𝛾𝑅∗(𝑡) + 𝜃𝑃∗(𝑡) − 𝜇𝑇∗(𝑡) }
 
 

 
 

(11) 

At steady state where there is absence of examination 

malpractice, that is, the point where 𝑀∗ = 𝑃∗ = 0, then we 

have from system (11iv) that 𝑅∗ = 0. Substituting  in (11i) 

we have that 

0 = 𝜌𝜋 + 𝛼𝑅(𝑡) + 𝜑𝑃(𝑡) − (𝜇 + 𝜆)𝑆(𝑡) 

∴ 𝑆∗(𝑡) =
𝜌𝜋

(𝜇 + 𝜆)
 

Also, from system (11v) we have 

0 = (1 − 𝜌)𝜋 + 𝛾𝑅∗(𝑡) + 𝜃𝑃∗(𝑡) − 𝜇𝑇∗(𝑡) 

∴ 𝑇∗(𝑡) =
(1 − 𝜌)𝜋

𝜇
 

Therefore, the malpractice free equilibrium of the model is 

given by 

     

Ω∗ = [𝑆∗, 𝑀∗, 𝑃∗, 𝑅∗, 𝑇∗] = [
𝜌𝜋

(𝜇 + 𝜆)
, 0, 0, 0,

(1 − 𝜌)𝜋

𝜇
]. 

 

B.     Basic Malpractice Reproduction Number 

The basic malpractice reproduction number which is the 

secondary case of malpractice which would occur due to 

primary casein a completely susceptible population were 

calculated using next generation matrix approach. It follows 

that 𝐹 𝑎𝑛𝑑 𝑉 are given as 

 

 

 

And  

 

 

 

 

The basic malpractice reproduction number 𝑅0 is the largest 

eigenvalue of the matrix 𝐹𝑉−1 and we get 

𝑅0 =
𝛽𝜌𝜋

𝜇(𝜇 + 𝛿 + 𝜙)
                                               (12) 

C. Interpretation of the Basic Malpractice Reproduction 

Number 𝑅0 

Interpreting the basic malpractice reproduction number 

helps us to clearly see meaning of the quantity. Remember 

that 

𝑅0 =
𝛽𝜌𝜋

𝜇(𝜇 + 𝛿 + 𝜙)
 

𝑅0 =
𝛽𝜌𝜋

𝜇
×

1

(𝜇 + 𝛿 + 𝜙)
 

 

Where 
𝛽𝜌𝜋

𝜇
 is the transmission probability and 

1

(𝜇+𝛿+𝜙)
 is 

that an individual has become infectious of examination 

malpractice (that is progress from susceptible class to 

malpractice class). 

D.     Existence and stability of Malpractice Endemic 

Equilibrium (MEE) 

To establish the existence of the malpractice endemic 

equilibrium of model system (8) we let Ω∗∗ =
[𝑆∗∗, 𝑀∗∗, 𝑃∗∗, 𝑅∗∗, 𝑇∗∗]  representing arbitrary malpractice 

endemic equilibrium of model system (8). The equations in 

(8) are solved in terms of malpractice force of infection at 

steady state to get 

 

𝑅∗∗ =
𝜙𝑀∗∗

𝛾 + 𝛼 + 𝜇
                                                        (13𝑖) 

𝑃∗∗ =
𝛿𝑀∗∗

𝜑 + 𝜃 + 𝜇
                                                           (13𝑖𝑖)   

(𝛽𝑀∗∗ + 𝜇)𝑆∗∗ = 𝜌𝜋 +
𝛼𝜙𝑀∗∗

𝐴
+
𝜑𝛿𝑀∗∗

𝐵
 

𝑆∗∗ =
𝜌𝜋𝐴𝐵 + 𝛼𝜙𝐵𝑀∗∗ + 𝜑𝛿𝐴𝑀∗∗

𝐴𝐵(𝛽𝑀∗∗ + 𝜇)
                      (13𝑖𝑖𝑖) 

𝜇𝑇∗∗ = (1 − 𝜌)𝜋 +
𝛾𝜙𝑀∗∗

𝐴
+
𝜃𝛿𝑀∗∗

𝐵
 

𝑇∗∗ =
(1 − 𝜌)𝜋𝐴𝐵 + 𝛾𝜙𝐵𝑀∗∗ + 𝜃𝛿𝐴𝑀∗∗

𝜇𝐴𝐵
            (13𝑖𝑣) 

𝐶𝑀∗∗ = 𝛽𝑀∗∗ (
𝜌𝜋𝐴𝐵 + 𝛼𝜙𝐵𝑀∗∗ + 𝜑𝛿𝐴𝑀∗∗

𝐴𝐵(𝛽𝑀∗∗ + 𝜇)
)  

𝐴𝐵𝐶(𝛽𝑀∗∗ + 𝜇) = 𝛽(𝜌𝜋𝐴𝐵 + 𝛼𝜙𝐵𝑀∗∗ + 𝜑𝛿𝐴𝑀∗∗) 
𝐴𝐵𝐶𝛽𝑀∗∗ + 𝜇𝐴𝐵𝐶 = 𝜌𝜋𝛽𝐴𝐵 + 𝛽𝛼𝜙𝐵𝑀∗∗ + 𝛽𝜑𝛿𝐴𝑀∗∗ 

(𝛼𝜙𝐵 + 𝜑𝛿𝐴 − 𝐴𝐵𝐶)𝛽𝑀∗∗ + 𝜌𝜋𝛽𝐴𝐵 − 𝜇𝐴𝐵𝐶 = 0 

where  𝐴 = 𝛾 + 𝛼 + 𝜇, 𝐵 = 𝜑 + 𝜃 + 𝜇 𝑎𝑛𝑑 𝐶 = 𝛿 + 𝜙 + 𝜇. 

Here, 𝑀∗∗ is the positive solution of the following system of 

equation  

 

𝑎1𝑀
∗∗ + 𝑎2 = 0                                                      (14) 

 

Where 

𝑎1 = (𝛼𝜙𝐵 + 𝜑𝛿𝐴 − 𝐴𝐵𝐶)𝛽

𝑎2 = 𝜇𝐴𝐵𝐶(𝑅0 − 1)               
}                                      (15) 

From system (15) it follows that 𝑎2 > 0 whenever  𝑅0 > 1. 

F





0

0

0

0

0

0

0

0

















V

  



0

0

0



0

  

















F V
1



 

   ( )

0

0

0

0

0

0

0

0















https://aeuso.org/


Titus Ifeanyi Chinebu et al. / Mathematical Analysis of the Basic Malpractice Reproduction Number and the Dynamics of 

Examination Malpractice in Nigeria Using Epidemiological Model 

 

 

5122 

IEEE Office - SEET Complex, Federal University of Technology, Owerri, Nigeria, https://aeuso.org 

EISSN: 2305-0543, PISSN: 2411-6173 
 

IV. DISCUSSION 

We study numerically the behavior of the basic malpractice 

reproduction number using Matlab and Excel while the 

results are presented in figures 1 – 3. The basic malpractice 

reproduction number of the system is given by 

 

𝑅0 =
𝛽𝜌𝜋

𝜇(𝜇 + 𝛿 + 𝜙)
= 0.600511 

Figure 2: Numerical simulation of the basic malpractice reproduction number where 𝜋 = 0.496, 𝜌 = 0.42, 𝛽 = 0.1, 𝜇 = 0.05,𝜙 = 0.3,
𝑤𝑖𝑡ℎ  𝛿 𝑟𝑎𝑛𝑔𝑖𝑛𝑔 𝑓𝑟𝑜𝑚 0 𝑡𝑜 1.
  

 

Figure 3: Numerical simulation of the basic malpractice reproduction number where 𝜋 = 0.496, 𝜌 = 0.42, 𝛽 = 0.1, 𝜇 = 0.05, 𝛿 = 0.3,
𝑤𝑖𝑡ℎ 𝜙 𝑟𝑎𝑛𝑔𝑖𝑛𝑔 𝑓𝑟𝑜𝑚 0 𝑡𝑜 1 .

  

 

Figure 4: Numerical simulation of the basic malpractice reproduction number where 𝜋 = 0.496, 𝜌 = 0.42, 𝛽 = 0.1, 𝜇 = 0.05,
𝑤𝑖𝑡ℎ 𝛿 𝑎𝑛𝑑 𝜙 𝑟𝑎𝑛𝑔𝑖𝑛𝑔 𝑓𝑟𝑜𝑚 0 𝑡𝑜 1 𝑎𝑛𝑑 0 𝑡𝑜 1.12  respectively.
 

This simply shows that the basic malpractice number is less 

than unity, hence malpractice free equilibrium is stable and 

this indicates that examination malpractice can be controlled 

in the population using societal re-engineering and re-

orientation to revamp moral values and discard examination 

malpractice with adequate enforcement of necessary 

punishment or discipline of examination malpractice 

offenders. This confirms the result of simulation in figures 2 

- 4 where as 𝛿 (the rate at which malpractice individuals are 

being punished or disciplined) and 𝜙 (the rate of disciplined 

individuals that move into resistance to examination 

malpractice) increases, the average number of secondary 

infections caused by a single malpractice infectious 

individual during their lifetime (I.e, 𝑅0 ), will decrease, 

therefore an integrated control works better. 
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V. CONCLUSION 
 

     We proposed and analyzed a compartmental model for 

the dynamics of examination malpractice in human 

population with societal re-engineering and re-orientation o 

revamp moral values and desert from examination 

malpractice and at the same time, discipline offenders. We 

showed that the system is epidemiologically and 

mathematically well posed by determining the positive 

invariant and the malpractice free equilibrium (MFE) and 

malpractice endemic equilibrium (MEE) points was also 

shown. The basic malpractice reproduction was obtained 

using the next generation matrix approach. Here we observe 

from the theoretical analysis and the simulation of the basic 

malpractice reproduction number that through societal re-

engineering and re-orientation with adequate disciplinary 

action to offenders, examination malpractice will be control 

in the population.   
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