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Introduction
_________________________________________________________________
This is to welcome readers to Volume 1, Issue 3 of African Journal of Management Information
System. In this edition, six (6) papers are published.
The paper contributed by Dayo Reuben Aremu and Moses Kazeem Abiodun focuses on the sharing of
resources across heterogeneous database system. In it, the authors presented an extension of a grid
database replication model -Charron-Bost Database Replication Model - by adding consistency using
load balancing technique. The paper is on data management.
The second paper presents an experiment on the motion of an obstacle avoiding robot which traverses
a distance via a maze which was constructed from wood with adjustable walls. The authors are
Rakhmanov Ochilbek, Nzurumike Obianuju, Amina Sani and Rukayya Umar. The paper is on the
management of machines.
The paper by A. A. Olabisi, O. D. Adeniji and Enangha Abeng is on software defined network. The
authors present a comparison of the latency, jitter and bandwidth of IPv6 packets using flow labels in
open flow switch. The characteristics of these parameters are thus highlighted. The paper is on data
management.
In his paper, Olusola Bamidele Ayoade studied the effect of e-governance usage on service delivery in
Nigerian public sector, with specific focus on tertiary institutions. The case study used was tertiary
institutions located in Oyo township in Oyo State. The author’s findings show that the use of egovernance has significant positive effect on the effectiveness of service delivery in these institutions.
The paper is on management information system.
The contribution by Bamidele Oluwade examined the inter-relationship between management and
theology. Although the two concepts ordinarily look disparate, the author presents a connection
between them by examining the contribution of selected past and present Nigerian university
intellectuals who are (were) leaders in theological organizations. The paper is on management theory
and history.
The last, but in no means the least paper in this edition, is a paper written by Ruth Ese Peter, Adeleke
Raheem Ajiboye and Margaret Kareyo. The authors examined the role of key performance indicators
(KPI) as variables for performance assessment towards staff advancement in higher institutions of
learning. By modelling KPI using fuzzy logic approach, the authors show that the approach presents a
better means of appraising the performance of staff. The paper is on personnel management.
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Readers are once again welcome to this third edition of our quarterly journal - African Journal of
Management Information System. Authors, reviewers and Editorial Board members and others who
contributed to the publication of this edition are hereby appreciated. Feedbacks are always welcome.

Bamidele (‘Dele) Oluwade, Ph.D.
Chief Editor,
Afr. J. MIS,
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Extended Grid Database Model for
Heterogeneous Replication in a Distributed
System
Dayo Reuben Aremu1 and Moses Kazeem Abiodun2
Department of Computer Science.
Unversity of Ilorin, Ilorin,
Nigeria.
1
Email: draremu2006@gmail.com, 2abbeykmos@yahoo.com
ABSTRACT
There is an increasing need to share resources across heterogeneous database around the world. Data are stored in
various database products such as MySQL, Oracle, SQL Server and so on. Each of these databases has different
database schema, which needs to be brought together as one entity to achieve heterogeneous replication. Several
models have been proposed including the Publish and Subscribe, Charron Bost et al Database Replication Model,
Grid Database Replication Model (GDRM), Adaptive Model and so on to achieve this. However, heterogeneous
replication has not been achieved and the consistency of data is not guaranteed. This study therefore aimed at
extending grid database replication model to achieve heterogeneous replication and improve consistency of data.
The objectives of the study were to: (i) design an extended Replication Model to achieve heterogeneous database
replication; (ii) simulate consistency of data replication with load balancing using Gridsim Toolkit; and (iii)
implement a new load balancing techniques to improve cloud services to client. The Charron-Bost Database
Replication Model was extended by adding consistency using Load Balancing technique. In addition, the Model was
extended to achieve heterogeneous replication to bridge the gap among different database system. The framework
for achieving heterogeneous replication between MySQL and Oracle database was also provided. The hybridization
of Round Robin with Maximum Minimum RRMaxMin was simulated using Cloud Analyst and the performance was
compared with other load balancing algorithm for response time and cost effectiveness. The findings of this study
were that: The extended model enhance ability to perform heterogeneous replication in grid environment. The
introduction of a new load balancing algorithm (RRMaxMin) brought about significant improvement in the cloud
services. Out of all the algorithms that were evaluated, RRMaxMin performed better in terms of overall response
time of 226.16ms and 89.9% cost effectiveness. The study concluded that load balancing strategy is a more reliable
way to achieving heterogeneous replication in a distributed environment. The study recommended that RRMaxMin
should be adopted in the cloud service to improve user satisfaction.
Keywords: Replication, Database-Replication; MySQL-Replicator, Tungsten-Replicator.
_______________________________________________________
Reference Format:
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This study therefore presents an Extended Grid Database
Replication Model for managing database replication and
proposes a load balancing strategy for managing data
consistency in a heterogeneous environment. The study
also proposed a hybridization of the Round Robin and
Maximum Minimum Algorithm in order to improve the
services in the cloud. The specific objectives of the study
were to: design an extended Replication Model to achieve
heterogeneous database replication and improve
consistency of data replicated using load balancing
techniques; simulate consistency of data replication with
load balancing using Gridsim Toolkit; and Implement a
new load balancing technique to improve cloud services
to client. The rest of the paper is organized as follows:
Section 2 discussed the related work. Section 3 presented
the methodology for database replication model. Section 4
presented simulation/implementation of the replication
designs and discusses the results obtained from the
analysis and evaluation of the model alongside the
existing models. Section 5 summarizes and concluded the
paper.

1. INTRODUCTION

Recently, replication has attracted a great deal of attention
and interest especially in the community of grid users.
However, the challenges to achieve replication in a
heterogeneous environment is enormous because data are
stored in various database products such as MySQL,
Oracle, DB2 (Database2), SQL Server and so on. Each of
these databases has different database schema.
Heterogeneous replication works slightly differently
compared to homogeneous replication, which occurs
between the same databases as the native MySQL to
MySQL replication. Even though homogeneous
replication offers the advantages of easy replication
process, easy design and easy management of replication,
the major disadvantages of Homogeneous replication is
that it is not easy to force homogeneous environment as
most organizations uses systems that they are familiar
with. Heterogeneous replication is very important to
many organizations around the world and it is very good
as huge data can be stored in one Global center from
different data center, remote access is done using the
global schema, different DBMSs may be used at each
node, which brings in variety and increases experiences of
the operator. The major disadvantage of heterogeneous is
that it is difficult to design and manage.

2. RELATED WORK
Abdul-Wahid et al., in [5] presented Adaptive Distributed
Database Replication through Colonies of Pogo Ants. The
model optimizes distribution of partially replicated
databases in network systems which minimizes inter node
communication and gives better response time and
enables dynamic addition of replicas. Though the model is
event driven system, but it does not synchronizes the
learning process with events.

,In addition, another challenge that needs to be address in
a distributed networking environment is how to maintain
consistency of data[1]. Several works have been done on
replication model. For instance, Sharma in [2] adopted a
“Publish and Subscribe” structure, where a component
that capture identified data changes in the source
database(s) publishes them into provisional tables. The
components that apply change then take information from
the provisional tables and apply them to the target
databases(s) in a planned order. The drawbacks of this
model are that: it does not address grid issues; it is
difficult to optimize replication strategies; and there is no
resource discovery mechanism.

Chen Y, Berry D., and Dantressangle P. in [3] presented
Transaction Based Grid Database Replication. This model
used existing grid mechanism to provide metadata registry
and it defines high level APIs which manages transaction
based replication across multiple domains and legacy
software’s are moved to grid smoothly. APIs of this
framework is not generic enough to cope with systems
from different vendors and optimization related to
memory or processing is not discussed.

Chen, Berry and Dantressangle in [3] came up with the
model for grid database replication (GDRM) to carry out
database replication in the Grid. The drawback of this
model were that: it does not perform heterogeneous grid
database replication; and the consistency of data was not
guaranteed. Charron-Bost et al. in [4] presented a generic
architecture for practical database replication which
allows replication to be carried out from one database
system to another, but the drawbacks of this model were
that: it does not support heterogeneous replication; and
the consistency of data replicated cannot be guaranteed.

Correia et al. (2007) presented GORDA: An Open
Architecture for Database Replication. The Architecture
provides third party replication by introducing a
middleware wrapper without modifying the database
server. The model produces better solutions on
PostgreSQL. Some architecture however does not provide
expected results when the middleware interface is
implemented on them like apache derby and sequoia.
Agrawal et al., in [6] presented Asynchronous View
Maintenance for VSLD Databases. This mechanism
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enables better implementation and maintenance of view
and indexes in massive scale databases and solves
complex queries. However, maintenance of complex
views and index requires resources (memory and
processing) and in small scale databases it does not
provide better results.

Pooja and Pranati, [10] presented a round robin algorithm
and describe it as an example of static algorithm and it
appropriate task to the processor in no particular order.
Since the time to run the task is not known in advance,
some of the nodes are lightly loaded thus, some nodes get
heavily loaded.

Charron-Bost et al., in [4] also proposed the generic
architecture for practical database replication. The
architecture works with homogeneous database
replication. However, it does not take care of
heterogeneous replication between different database
system and the consistency address in the model is not
well stated.

Kokilavani and Amalarethinam, [11] presented the
Maximum Minimum algorithm in which the cloud
manager focuses on tasks having maximum execution
time after discovering task with the lowest running time.
The allocated task is taken away from the list of the tasks
that are to be allocated to the processor. Hence, the
execution time for all other tasks is updated on that
processor. This makes the algorithm to work well since
the specifications are known in advance and because of its
static algorithm.

In [7] Thomson presented Calvin: Fast Distributed
Transactions for Partitioned Database Systems. It is a data
replication and transaction scheduling layer that works
well in distant geographical replicas and has no single
point of failure providing Atomicity, Consistency,
isolation and
replicas are located at distant
geographically areas so it does not perform well in HATs
(Highly Available Transactions).

3. METHODOLOGY
This section presents methodology for achieving database
replication in a heterogeneous environment. The
methodology extended the work of Charron-Bost in [4] by
adding a consistency service using a load balancing
technique to bring about data consistency in
heterogeneous environment. Using virtual machines, the
heterogeneous replication between MySQL and Oracle
was performed. The section also presents design for the
implementation of a new load balancing algorithm in the
cloud services to improve the performance of cloud
services around the world. The methodology presented in
this section is summarized in Figure 3.1.

Mohammed and Mohammed, (2014) proposed An
Adaptive Replication Model for Heterogeneous System.
The model provides several advantages for enterprise
application, a more secure and reliable data transmission.
It make database replication much easier to handle.
However, the Model supports only three types of
database, supporting all the existing databases can be
another important improvement of our prosed system.
The prototype tool has fewer fields to inset data into
different master and replication table.

The proposed model extended the charron-bost model by
enhancing the reflector with a consistency service using
load balancing method called filter. The data is extracted
using bin log from MySQL and replicated using an
applier to Oracle. The proposed model extended the
architecture of Charron-Bost [4] by adding a consistency
service to enhance the efficiency of the system and
breaking down the task for heterogeneous replication in a
grid environment.

Mohammed et al., in [8] presented A Round-based Data
Replication Strategy. IPFRF is superior to PFRF in terms
of average file delay per request, average file bandwidth
consumption per request and percentage of files found.
The model has not been tested on a real data grid. It
needs to allow nodes to enter and leave the grid to achieve
expected result.
Stavros S. and Angelo Sifaleras [9] proposed Binary-Tree
Based Estimation of File Requests for Efficient Data
Replication. The strength of BTBest is that it predicts the
increasing demand of high-potential files and makes them
available via replication sooner than other well-known
strategies. BTBest has to be tested in a real data grid. The
insertion of more options regarding the increasing or
decreasing factors needs to be looked at.

In the Master replicator, we have the Extractor Class,
which is the entry point in this model. The MySQL
Extractor class takes out all the transaction, written by
MySQL to the binary log.
The reflector of the Charron-Bost et al., 2010 was also
extended to accommodate the schema change necessary
for heterogeneous replication. The new extended reflector
is called a filter. The functions of the filters includes:
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i.

ii.

iii.

iv.

EnumToStringFilter –In the binary log,
MySQL database saves ENUM column
category values as indexes; the filter maps
the textual illustration instead, so it save
suitable text values on the Oracle side, as
different to worthless values.
To upper case filter –The Column names are
normally lower case in MySQL table; the
filter changes the case to what Oracle likes.
PrimaryKeyFilter –This used for UPDATE
and DELETE row changes, it strip down all
the key-value pairs that are unnecessary in
the WHERE clause, leaving only the
primary key comparison.
OptimizeUpdatesFilter As MySQL binary
log is excessive in the key (WHERE) part, it
has also many information in the SET part
of an UPDATE; for example, a table that has
hundred columns and the statement updates
only one, the row change event will contain
all the hundred columns updated; this filter
strips abundant assignments and leaves only
the columns that actually changed.

framework of performing heterogeneous replication
between MySQL and Oracle using Tungsten Replicator.
Tungsten replicator is selected since it is free and its
performance is like the oracle golden gate.
The common stages to replicate from MySQL to Oracle in
a dependable setting are:
1. Extract from MySQL's binary log the
latest committed transaction.
2. Cover the transaction with metadata,
including Global Transaction ID.
3. Transform or Filter it to adapt to the
taste of Oracle.
4. Apply it Oracle.
5. If it succeed, go back to (1), and if not,
break the replication.
It is best to break the replication for data that is sensitive,
if the unexpected happens. When an error comes up, you
can investigate it, fix it and resume. This is the reason
why step (2) comes handy. Global transaction IDs in
heterogeneous replication is also present in Tungsten
Replicator, hence we are aware, where it stopped and
where to resume. The flowchart of the framework is as
shown in Figure 3.2:

The load balancing method of consistency works with the
reflector to make sure that everything works accordingly.
The communication agent links with the slave replica to
transfer the transform data to the replica and an Applier
on the other end apply the replica to the target database.
This allows heterogeneous replication to be perform
easily and all field in one database can be transform to the
other databases system without any loss of data.

3.2
Load Balancing for Consistency
This study seeks to extend Charron-Bost’s work in [4] by
adding a consistency service using load balancing
techniques to bring about consistency in the replicated
data. The Charron-Bost et al model [4] make used of
strong consistency, which brought about a lot of
bottleneck in the system. Our approach of load balancing
allows for a flexible approach to the consistency issues.
The main objective here is to bring a corresponding
solution amongst load balancing and replica consistency.
The study implements the load balancing approach using
quorum structure, since, this offers a better management
and representation of replicas. For this, the study
recommend that coteries should represent the grid. A
coterie comprises all nodes having replicas of the same
data, organized in a binary tree. A route from the root to
the leaf node of the tree is refer to as quorum. To increase
the data availability, n versions is define for each coterie
node. Every single version is categorized by three
variables<N, S, V>, signifying respectively, the node that
makes or altered this version, the stamp which denotes the
moment of the creation or the update version of the
replica and lastly the value of the replica. An illustration
is shown in Figure 3.3.

Every single transaction row is executed to Oracle. After
it has gotten to the end of the task, the transaction is
committed and data is available for applications linked to
the Oracle instance. The good thing here is that all the
phases stated above are working in parallel. Each phase is
separated from the other by queues, which work like
buffers. For example, MySQL binary log is usually very
fast when taking out data, thus, it thrusts the data to the
queue, and from which next phase is reading and so on,
and thus extraction is not blocked.
3.1
Research Framework
Almost all the database software available in today’s
market has support for heterogeneous replication since it
is now important for organizations to share valuable vast
amount of information together. Open source and
commercial base heterogeneous software are now abound
in the market. The most common of these tools are Oracle
Golden Gate and Tungsten Replicator. Based on the
review of the two software, the researcher gives the

The example shows that for each node of the coterie, three
versions are define. The consistency of the replica is
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founded on the write and read protocol. Replicated data is
updated through a write protocol and it is demanded
through a read protocol. Three states are defined for a
node: Free (F), Occupied (O) and Blocked (B) as shown
in Figure 3.5. A node is in Free State if all its versions are
release. If a node contains at least one version locked,
then it is deem that the node is occupy. A node is in a
block state when every versions are locked. The likely
switches of a state to another are demonstrated in Figure
3.4.

3.3

Load Balancing in Cloud

Load Balancing is a process that allocates the workload
among diverse nodes in the given environment such that it
certifies no node in the system sits idle or loaded too
much for any instant of time. The major concern of load
balancing in the cloud domain is in assigning the load
dynamically among the nodes in order to satisfy the user
requirements and to offer maximum resource utilization
by categorizing the overall available load to distinct
nodes. The researcher also uses simulation to examine
how load balancing algorithm can help improve the cloud
services. Cloud computing is a new evolving technology
in the academics and industry. Cloud Analyst is a tool that
is used for development and simulation of cloud
environment before actual deployment to the real world
application. In the processing of cloud analyst various
service broker policies and load balancing policies have
been used for response of different users. This project
proposed a new hybrid approach for load balancing using
Round robin and Max-Min Algorithm to allocate virtual
machines to different user base requests called
RRMaxMin Load balancing.

If it is assume the initial state of the node is free (F), if a
request to read or to write is sent to that node, the version
selected to accomplish the operation will be locked and
the node passes to occupied state (O). If this node receives
another request then it keeps the same state even if it still
has released versions, else it moves to the blocked state
(B). If a node is in a state called blocked and a version has
been released, then the node returns to an occupied state.
The node returns to a free state if all the locks of all
versions are released.
The load balancing algorithm is hereby presented:The
structured coterie and load nodes of each coterie will be
the Input. The restructured coterie will be the result of
processing.

The Proposed Hybrid approach will overcome the
problem of Round robin that assign tasks without priority
and the Max-Min that suffers from starvation where the
tasks with the maximum finish time will get executed first
while leaving behind the tasks having the minimum
completion time. The proposed flow of work of the new
hybrid algorithm is shown Figure 3.5.

For each coterie do
If exist node ≠ leaf and load node = 3
Then
For each parent node do
If (parentload > childload1) and
(parentload > childload2)
Then swap (parent, child(j)) with
minimal communication cost
Elseif
(parentload
>
childload1)
Then swap(parent,
child(1))
Elseif
(parentload
>
childload2)
Then swap(parent,
child(2))
Endif
Endif
Next
Endif
Endif
Next

In the proposed framework, cloud job scheduling and load
balancing policy has been used for allocation of virtual
machine to different user bases requests. In this process
user base has been deployed in different regions of the
world that transmit their request to different datacenters
allocated by third party cloud server.
Figure 3.6 shows the process of implementing the
RRMaxMin, while the assigned task with minimum
execution time is being processed. The task with the
maximum expected time will be allocated with round
robin so that it does not starve the job with minimum
execution time tasks. This approach enhances the
maximum minimum algorithm while the round robin
algorithm will only be used on the task with maximum
execution task.
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extent. This study uses the tungsten replicator to achieve
it with improve performance.

Algorithm:
Input: jobs, datacentres, user base
Output: Response time, Datacentres servicing
time and cost analysis
For all task in task set do
Calculate expected completion time
Is Task set empty?
YES: then end.
NO: then update the time for the selected
resource and expected time
Else
Find tasks with minimum execution
time and tasks with maximum
execution time
End if
Calculate the difference between the
maximum time and minimum time
If difference <= minimum then
Assign tasks with Maximum Exec
time using Round Robin
Else if difference is >=
maximum
Assign tasks with Minimum Exec
time
End if
Remove the task from the task set
Update the time for the selected
resources and expected time
End

To perform this experiment, two Virtual Machines (VM)
was built on X series server, where one server signifies
the source server and another one signifies the target
server as shown in Table 4.1. After the environment is
ready, the researcher performed some test scenarios under
several conditions to check whether the data could
replicate without any loss. The result of the test scenario
can be seen in Table 4.2. It shows the test scenario and
result from the experiment, the model using Tungsten
Replicator can duplicate data even in situation when the
network is off. This can be observed as one turn off one of
the component that replicate. The data will be pooled at
trial file at server 1 and continue delivery to server 2 as
the network is on without data being lost.
The operation consists of following steps:
1. Installation / Building tungsten from source
2. Preparing equivalent schema for Oracle
3. Configuring Master service
4. Configuring Slave service
5. Generating worker tables (temp tables used
by tungsten) for replication to be created on
MySQL
6. Start the replication
Making corresponding schema for Oracle: The ddl in
tungsten replicator extractor read table definitions
from MySQL and create appropriate Oracle table
definitions to use during replication.

4. IMPLEMENTATION
This section presents the implementation of the extended
Grid Database Replication Model. The model was
extended by adding a consistency model using load
balancing techniques which was simulated using Gridsim
simulator. The reflector was extended by adding a schema
transformation from one database to another and was
implemented using an experiment built using two Virtual
Machines (VM) on an X series server, one server signifies
the source server and another one signifies the target
server. The section also presents the implementation of a
new load balancing approach using cloud analyst. The
performance of the new load balancing system was tested
against the existing one.

Table 4.2 shows the scenarios carried out for testing the
effectiveness of tungsten replicator, it shows that
heterogeneous replication can be achieve easily with
Tungsten replicator. The replication of data from MySQL
database to Oracle database work seamlessly and without
any loss of data. This result goes a long way to put the
mind of organization at rest to know that no matter the
database system you are running now, if there is any need
to move to another database system, all your record will
still be intact. Data integration across the globe is also
very easy with replication in a heterogeneous
environment.

4.1
Experimental Design
Achieving heterogeneous replication has been a tasked
that previous research has been trying to implement and
while some have been able to achieve it to a certain

See Table 4.3.

4.2

6
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information about time taken by cloud
service provider to respond to requests.

4.3
Load Balancing In Cloud Computing Using
RRMaxMin Algorithm
For the implementation of the algorithms, Cloud Analysts
was used, A graphical user simulator for cloud
environment. Using Eclipse Java EE IDE for Web
Developers. Version: Mars.2 Release (4.5.2) Build id:
20160218-0600. This study has been able to add the new
algorithm RRMaxMin to Cloud Analyst source code.
The proposed model defined six user bases and two
datacenters in cloud computing environment. The user
bases and datacenters were allocated in different regions
for processing. Region boundaries have been defined by
different colour regions.
Table 4.4 represents user base configuration that has been
designed for simulation of cloud computing environment.

(ii)

Datacenter Request servicing time
Datacenter request servicing time
provide information about a single
datacenter for serving requests of
different user bases

(iii)

Cost Analysis
Cost analysis parameters provide
information about different load
balancing approaches using data
transmission cost and total VM cost
occurred.

The Chart in figure 4.4 shows the result of the
four algorithms that were tested and clearly the
new algorithm performed slightly better than the
Throttle algorithm in terms of overall response to
time. It also shows that the new algorithm
RRMaxMin is better than Equally Spread and
Round Robin algorithm.

This table represents datacenter configuration that has
been designed for simulation of cloud computing
environment.
Figure 4.1 shows the configuration parameters used for
this simulation. The simulation duration was set to 60
minutes, two data center has been defined and closest data
center service broker policy was used. Other parameter
were as described in Table 4.6.

The chart in Figure 4.5 show that in Data center
processing time, the throttle algorithm is better than the
new algorithm just propose slightly.

In Figure 4.2 the load balancing used is Round Robin, the
number of simultaneous user from a data center is set at
1000. The request grouping factor in data center is set to
10 and the executable instruction length per request is set
to 100.

Figure 4.6 chart show that in terms of cost of data transfer
the new algorithm RRMaxMin fared better that others.
4.3
Discussion of Results
The result from this study revealed that:
(i)
The designed extended model enhanced
ability to perform heterogeneous
replication in grid environment and
sharing of information across different
database systems without any loss of
data;
(ii)
By using load balancing to reconfigure
the coterie, it increases the ability to get
access to files. The results obtained
from this approach shows that
managing the replicas consistency is
well-adjusted automatically following
the state of each node of the coterie and
a consistency index of 81% was
achieved.
(iii)
The introduction of a new load
balancing algorithm (RRMaxMin)
brought about significant improvement
in the cloud services. The Processing
time taken by the data center is good

Figure 4.3 show the load balancing algorithm added to the
Cloud Analyst listed among the other load balancing
algorithm of Round Robin, Equally spread current
execution load and throttled.
On the basis of these simulation parameters various
different load balancing policies have been used for
simulation of cloud computing. On the basis of these
simulations various parameters have been evaluated for
performance evaluation of proposed approach.
4.6

Performance Evaluation Parameters
The parameters used for performance evaluation
of the proposed approach include.
(i)
Over All Response Time
Over all response time has been
measured for user base request
completion and datacenter processing
time. These parameters provide
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(iv)

from both Throttled (0.61ms) and
RRMaxMin (0.63), but it was worst for
Round Robin (1.73ms); and
Out of all the algorithms that were
evaluated, RRMaxMin performed better
in terms of overall response time of
226.16ms and 89.9% cost effectiveness.

performed which was successful
without any loss of data.
(3) By using load balancing to reconfigure
the coterie, it increases the ability to get
access to files. The results gotten from
this approach shows that managing the
replicas consistency is well-adjusted
automatically following the state of
each node of the coterie and a
consistency index of 81% was achieved.
(4) The introduction of a new load
balancing algorithm (RRMaxMin)
brought about significant improvement
in the cloud services. The processing
time taken by the data center is good
from both Throttle and RRMaxMin, but
it was worst for Round Robin and
(5) Out of all the algorithm that were
evaluated, RRMaxMin performed better
in terms of overall response time of
226.16ms and 89.9% cost effectiveness.

5. SUMMARY, CONCLUSION AND
RECOMMENDATIONS
5.1

Summary
This study presents an extended grid database
replication model. The specific objectives were
to: design an extended Replication Model to
achieve heterogeneous database replication;
simulate consistency of data replication with
load balancing using Gridsim Toolkit; and
implement a new load balancing techniques to
improve cloud services to client.
The study extended the work of Charron-Bost et
al (2010) by adding a consistency service using a
load balancing strategy to bring about data
consistency in heterogeneous environment. The
consistency model was implemented using
Gridsim simulator. Heterogeneous replication
was also performed using virtual machine in a
master-slave environment to replicate from
MySQL to Oracle using Tungsten Replicator.
Another heterogeneous environment is the cloud
computing, and the study look at the ways to
improve cloud services to clients by
implementing a new load balancing algorithm
called RRMaxMin using Cloud Analyst
simulation tool. The new load balancing
algorithm was compared with other algorithm
like the Round Robin, Throttle and Equally
Spread Algorithm.

5.2

The findings from the study show that:
(1) The designed extended model enhances
ability to perform heterogeneous
replication in grid environment and
sharing of information across different
database system s without any loss of
data;
(2) The
framework
for
achieving
heterogeneous replication has been laid
down and will enhance the sharing of
information across different database
system.
Using Virtual Machine, heterogeneous
replication from MySQL to Oracle was

8

Conclusion and Future Work
The study extends the Grid Database Replication
Model by adding consistency to replicated data
using a load balancing approach. The
consistency of data is very important to any
organization. This research work has been able
to demonstrate that consistency of data replicated
in Grid can be relied upon.
Heterogeneous replication between MySQL and
Oracle was achieved using tungsten replicator in
a virtual machine. The essence is to bridge the
gap across organizations using different database
systems, but needs to share data amongst
themselves. This study shows that this is now
possible irrespective of the database system in
place. The new algorithm RRMaxMin was
successfully integrated into the Cloud Analyst
and used to simulate various scenarios in order to
determine the effectiveness of the algorithm. The
results show that there was an improved
performance in terms of data processing time and
cost implication. The data processing time still
needs to be improved upon. The study
recommended hybridization of the Round Robin
Maximum Minimum for further enhance the data
centre response time of the algorithm.
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Slave Replica

Master Replicator
Platform
Independent SQL
Events

Reflector with enhanced
consistency service using load
balancing method. (Filter)

DBMS1 Extractor

Reflector with enhanced

Figure consistency
3.1: The service
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Grid
using load
balancing method. (Filter)

Replication Model
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+JDBC
Driver

Database1
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MySQL

Database 2
e.g.Oracle

Bin Log

Figure 3.1: The Extended Grid Replication Model
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Start

Extract Transaction
from MySQL’s
Binary log
Wrap transaction
with metadata,
including GTID
Transform it to
conform to
Oracle
Apply to Oracle

Commit
Transactio
n

YES

Does it
Succeed

NO
Break Transaction
End

Figure3.2: Framework to Replicate from MySQL to Oracle
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Figure 3.3: Coterie with version examples

Figure 3.4 State of a node in a coterie
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Initialize User Base and Data Centres
Define Characteristics
Define Bandwidth
Apply Hybrid (RRMaxMin) Load
Balancing
Virtual Machines Allocation
Computation Time, Load and Respond
Time

Figure 3.5: Flow step for the Hybrid Approach
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START
For all task in Task set. Calculate Expected Completion Time

Task Set
Empty

Find the task with Minimum Execution Time and the task with Maximum
Execution Time

Calculate the difference between the Maximum Execution Time and the Minimum
Execution Time

Difference<=
Minimum

Assign task with
Maximum Exec Time
with Round Robin

Assign task with Minimum
Execution Time

Remove the Task from the task set

Update the ready time for the selected resource and expected
completion time for all tasks

END

Figure 3.6: The Flowchart of the algorithm for RRMaxMin
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Table 4.1: Two Virtual Machines (VM) built on X series server
Component

Server 1

Server 2

Host

Mysql-stg

Tungsten2

Role

Master

Slave

Ip

172.17.4.105

172.17.4.106

Port

3306

1526

Platform

Window server 2003 32 bit

Linux Ubuntu 32 bit

Database

MySQL 5.1

Oracle 11g

Tungsten Replicator

5.2.1

5.2.1

User

Tungsten

Accounts-places

Password

Root2345

Accounts

Environment

Intel Core i5-2410M 2.3Ghz Intel Core i5-2410M 2.3Ghz
CPU, 8 GB RAM, 160 GB

CPU, 4 GB RAM, 160 GB

HD

HD

Table 4.2 Test Results
Scenario

Tests Results

Ability to transform data from MySQL to

Successful

Oracle without loss of data.
There were changes in the data on the server

Successful

1 and no change on the server 2 after the
components on server 2 are active, the data
transactions that occur on the server 1 are
replicated on the server 2
After the components on server 1 are active,

Successful

the data transactions that occur on the server
2 are replicated on server 1
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Table 4.3 Comparison between the two models
CHARRON-BOST MODEL

NEW

MODEL

BASED

ON

TUNGSTEN REPLICATOR
Very efficient in performing homogeneous Built for Heterogeneous replication
replication
Uses a strong consistency approach

Uses

a

load

balancing

consistency

approach.
Uses load balance method at the beginning Uses
of the model

load

balancing

to

enforce

consistency of the replicated data

Can be used for different homogeneous Can be used for different heterogeneous
database system

database system

Table 4.4: User base configuration
Name

Regions Request/Hr Size

Peak/Hr

Peak

Normal

Users

Users

UB1

0

600

100

1-3

1500

100

UB2

1

1600

1000

3-5

500

1000

UB3

2

2000

1000

5-7

500

1000

UB4

3

1000

1000

7-9

1600

600

UB5

4

1000

1000

9-11

2000

700

UB6

5

7000

300

11-12

2000

800
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Table 4.5: Datacenter Configuration
Name

R

Cost

Memory

Data

Vm/hr

Cost/s

Transfer/Gb

Speed

H/w Units

DC1

0

0.1

0.5

0.1

10000

2

DC2

4

0.1

0.8

0.1

10000

3

Figure 4.1: The Cloud Analyst Configuration Page
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Table 4.6: Other simulation parameter
Parameter

Value

User Grouping factor in User Base

1000

Request Grouping Factor

10

Executable instruction length/request

100

Load Balancing Policy

Round Robin, Equally Spread Current
Execution, Throttle and RRMaxMin

Simulation Duration

60.0 min

VM Image Size

10000

VM Memory

512

VM Bandwidth

1000

Data Center Architecture

X86

Data Center OS

Linux

Data Center VMM

Xen

Figure 4.2: The Advanced Configuration Page
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Figure 4.3: The Advanced Configuration Page showing the added RRMaxMin Algorithm
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Table 4.7: Overall response time using different policies
Parameter

Total Response Time
Data Center Processing Time

Round

Equally

Throttle

RRMaxMin

Robin

Spread

227.19

227.09

226.18

226.16

1.47

1.38

0.49

0.56

Table 4.8: Data center request servicing time using different policies
Data Center

Round

Equally

Throttle

RRMaxMin

Robin

Spread

DC1

1.45

1.36

0.49

0.56

DC2

1.76

1.61

0.61

0.63

Throttle

RRMaxMin

Table 4.9: Total Data transfer cost using different policies
Cost

Round

Equally

Robin

Spread

DC1

562.36

562.36

562.36

196.56

DC2

67.05

67.05

67.05

23.53
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Figure 4.4: Overall Response Time of Load Balancing Algorithms

Figure 4.5: Processing Time of Data Center using Load Balancing Algorithms
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Figure 4.6 Total Cost of Data transfer of Load Balancing Algorithms
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ABSTRACT
An intelligent robot can be used for applications where a human is at significant risk like nuclear, space, military. The economics or
menial nature of the application results in inefficient use of human workers in such areas as service industry and agriculture, for
humanitarian uses where there is great risk e.g. demining an area of land mines, urban search and rescue. This paper implements an
experiment on one of important fields of AI – Searching Algorithms -to find shortest possible solution by searching the produced tree.
The authors concentrate on Hill Climbing Algorithm, which is one of the simplest searching algorithms in AI. This algorithm is one of
the most suitable searching methods to help expert system to make decision at every state and at every node. The experimental robot
traverses a maze by using sensors plugged on it. The robot used is EV3 Lego Mind-storms, with native software for programming
LabView. This robot was chosen because it interacts quickly with sensors and can be reconstructed in many ways. This programmed
robot calculates the best possibilities to find a way out of the maze. The maze is made of wood, and it is adjustable, as robot should be
able to leave the maze in any design.
Keywords— Artificial Intelligence, Expert Systems, Robot, Obstacle Avoidance, Hill-Climbing Algorithm, Sensors
___________________________________________________
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1.

INTRODUCTION

The term Robot generally means a machine possessing
human characteristics and being able to carry out the
expected task programmed it to perform. Technically put by
Rubin Murphy in his text book “an intelligent robot is
mechanical creature which can function autonomously” and
robotics is a branch of technology that deals with the design,
construction, operation and application of robots (Robin,
2000). A robot function based on the algorithm used in
programming it that is, performs the task assigned it to
perform. The choice of algorithm is completely dependent on
the type of function needed; lots of algorithms exist for
different purposes like Binary search algorithm. A searching
algorithm is widely used algorithm for route finding.

As technology advances and smart devices become
commonplace, Artificial Intelligence (AI) is becoming one of
the most sought-after and most researched fields. Expert
systems and smart machines are appearing in everyday
products, with a variety of functionalities.
This paper implements an experiment on one of important
fields of AI – Searching Algorithms, to find shortest possible
solution by searching the produced tree. We will concentrate
on Hill climbing algorithm, which is one of simplest
searching algorithms in AI. This algorithm is one of most
suitable searching methods to help expert system to make
decision at every state, at every node. The experimental robot
constructed and programmed by us, will traverse the maze by
using sensors plugged on it.

Most people think of robots in humanlike terms
communicating and doing things like people would.
However, these specific subsets of robots are actually not
very common. A robot can be defined as a mechanical
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device that is capable of performing a variety of tasks on
command or according to instructions programmed in
advance (Govers, 2019).

literature review focuses on the above mentioned aspects,
LEGO robots and Hill Climbing searching algorithm.
Lego Robot has been used in different domain for
different purposes like teaching. For instance, it can be used
in teaching to increase students’ engagement in learning
(Renata and Robertas, 2013). Another work was done on
disabled children where Lego robot was used in ascertain
whether low costs robots provide a means by which disabled
children can exhibit understanding of cognitive concepts
(Cook et. al. , 2011).

With the forces of nature and the unpredictability of
humanity at work, the world is in constant turmoil. The full
power of nature can result in earthquakes, tsunamis and
devastating storms. Humanity adds to this through war,
terrorist attacks and unfortunate constant turmoil. These
incidents require people to search for survivors and help
remove them from the site of the incident. To search and
locate survivors rescuers use various pieces of equipment
(sounds poles, infrared cameras and sonars) as well as dogs.
To reduce the risks to the rescuer, the search is carried out
slowly and delicately but this has a direct impact on the time
to locate survivors. The concept of the use of a robot to act
for humans naturally lends itself to the area of searching
hazardous or large environments in place of or sup-porting
human searchers (Worrall, 2008).

Hill climbing algorithm is a local search algorithm that
seeks to find optimal path from a starting position to a goal,
it starts with a stochastic solution and climbs the hill by
accepting better connecting solution than the one at hand the
algorithm stops when it gets to either global maximum in the
case of maximization or global minimum for Minimization
(Haissam and Hussein, 2014; Mohammed and Asaju, 2017).
A simple description for this algorithm was given in (Ben,
2004); hill climbing is an example of an informed search
method because it uses information about the search space to
search in a reasonably efficient manner. If one tries to climb
a mountain in fog with an altimeter but no map, one might
use the hill climbing to Generate and Test approach.

An Obstacle Avoiding Robot is an intelligent robot,
which can automatically sense and overcome obstacles on its
path. Obstacle Avoidance Robot has a vast field of
application. They can be used as services robots, for the
purpose of household work and so many other indoor
applications, they also have great importance in scientific
exploration and emergency rescue, there may be places that
are dangerous for humans or even impossible for humans to
reach directly, then we should use robots to help us. In those
challenging environments, the robots need to gather
information about their surroundings to avoid obstacles
(Pantech Solution).

Haissam and Hussein (2014) used Hill climbing search
algorithm in their work to implement computer simulated
artificial intelligent agent that moves in 2D and 3D
environments, a set of algorithms that helps the agent finds
shortest path to a known target location while avoiding all
obstacles. In addressing hill-climbing limitations, map
generation algorithm was introduced which assigns costs to
every location in the map. They concluded by stating that the
algorithm has produced a complete and logical solution for
the agent in 2D and 3D environments.

AI involves using methods based on the intelligent
behavior of humans and other animals to solve complex
problems (Robin, 2000). In other words, it is a way of
making a computer, a computer-controlled robot, or a
software think intelligently, in the same manner that human
think. Hill Climbing is a heuristic search used for
mathematical optimization problems in the field of Artificial
Intelligence. Given a large set of inputs and a good heuristic
function, it tries to find a sufficiently good solution to the
problem (van Putten, 2006).

Dash et. al. (2012) proposed an algorithm for path
planning of Robot with regards to the existing problem of
path planning of Robot in the area of robotics. Their
algorithm uses the Neural Network training technique. The
output resulted in positive impact which is finding the next
position of the robot is fast because of the neural network
Technique and use of sensor system. The conclusion
indicated implantation of the system is costly.

The robot used is EV3 Lego Mind-storms. The reason we
chose this robot is that it interacts quickly with sensors and
can be reconstructed in many ways. To program the robot,
we use LEGO MIND-STORMS Education EV3 1.4.0
software (Kevan, 2003; Joe and Evelyn, 2016; Leo, undated).
This programmed robot calculates the best possibilities to
find a way out of maze. The maze is made of wood, and it is
adjustable, as robot should be able to leave the maze in any
design.

Liang (2011) relates to existing path planning of robot
problem by proposing a path planning algorithm in which A*
search calculates the grid from starting point to goal. This is
in contrast to Dash et. al. (2012) where map planning
algorithm was used to assign the cost to every location in the
map.
Over the last few years, several other researchers have
presented variety of approaches to solve the maze in different
ways, using different methods and different sensors e.g. Van
Putten (2006). In Kevan (2003), a robot to solve the maze
using touch sensor was presented.

There are many experiments and researches done in this
field. For instance, Haissam and Hussein (2014) used both
concepts of Hill climbing search algorithm and obstacle
avoiding, with difference that they conducted experiment
through simulation, while the experiment in the present paper
is real life trial.
2.

3.

EXPERIMENTATION ON THE ROBOT

This section is presented in 4 parts; compiling the Lego
robot, experimenting with Hill climbing algorithm, EV3
programming software and maze construction.

REVIEW OF RELATED LITERATURE

Since this work focuses on two aspects: (i) designing the
robot and (ii) programing it using a search algorithm, our
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3.1 Assembly of the robot
All necessary parts of EV3 are listed in Figure 1 (Joe and
Evelyn, 2016).
A- EV3 Brick: serves as
the control center and
power station for your
robot

B- Large Motor: lets you
program precise robotic action

Figure 2: Searching for cheapest path

C- Construction frames
and beams

D- Connection cables

E- Ultrasonic sensor:
Generates sound waves
and reads their echoes to
detect and measure
distance from objects

F -Tire design for robot

In our case, longer distance from wall is an optimal
choice. Robot has 3 ultrasonic sensors (Figure 4); 1 in frontto sense obstacle in front, 2 by the sides, right left – they
compare distance between the robot and the wall. Robot will
go straight, when the gap is 10cm between robot and wall
from front side, it will stop. Side sensors will compare
distance to the respective walls, and robot will be ordered to
continue to the side which has longer distance to the wall.
Figure 3 illustrates the work of algorithm in robot. In this
figure, robot needs to step back small from the wall, to take
turn. We used word small, and this small distance we
programmed 5cm length, but it may vary slightly, depending
on robot position and ground friction.

Figure 1: parts of LEGO robot.

The robot in Figure 4 was assembled for our experiment.
During the assembly, all necessary steps were followed as
required (Carnegie Mellon’s Robotics Academy, 2014).
Various robot constructions can be found on LEGO
magazines and the design of the robot can depend on
imagination of the designer (Joe and Evelyn, 2016).
Figure 4 is labeled with letters, the parts from Figure 1.
Briefly, A- EV3 brick is control center, and block program
from Figure 5 is uploaded to A through computer. B- large
motors - is attached to A with cables, D, and gets directions
from A on when to run motor or not. This motor will make
robot move with help of the wheel – F. So once the
movement of the robot is arranged, it left to ultrasonic
sensors, E, to sense the danger distance length decided by
Figure 3, and send signal to A, to decide if robot should
continue to move or further action is required. These further
actions are presented in Figure 3 and Figure 5.

Figure 3: Decision steps using Hill Climb algorithm

In this way it will jump to the node which is giving better
option. When it comes to exit from one line to another, it will
evaluate it again longer distance to next wall and will follow
it. In this way, it will try to choose best options to arrive to
optimal solution.

Figure 4: the assembled LEGO robot, ready for trial.
Lettered parts are mentioned in Figure 1.

3.2 Hill Climbing
Figure 2 illustrates basically how the Hill climbing
algorithm works, basically.

3.3 EV3 Programming
There are many ways to control EV3 robot, using well
known languages; C, C++ and others. But to make it easier
for education, LEGO preferred to develop a simple to use
user interface, called Lab-VIEW (Joe and Evelyn, 2016).
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This software can encode the robot using some simple
blocks. At the back-end it uses C/C++ programming
language. With object oriented programming, all directives
are converted to some shapes, like in Figure 5. So user will
just choose some blocks, to order robot what to do, and
software will automatically program it in necessary way.
Orders are basic, such as turn right or turn left, compare
sensors etc. It is up to the user to program useful stuff so it
can run smoothly. Figure 5 shows the implementation of
algorithm, described in Figure 3, EV3 Lab View
programming. Each part of the code is explained.

Figure 6 shows how a sample maze will be constructed:

Figure 6: sample maze design

3.4 Maze design and construction
The definition of maze is a complicated system of paths
or passages that people (robot in our case) try to find their
way through, as it is described by Cambridge dictionary.
Our maze is constructed from wood, with adjustable walls,
so we can construct another maze. Size of board is proposed
to be 120cm by 240cm. Road width will be 30cm. Height of
walls 15cm to enable the robot sensor to adjust accordingly.

Complex designs are avoided as they can push robot for
continuous loop, which need backtracking and cancellation
of previous path, and this requires a different searching
algorithm with more complex sensors. The main idea behind
maze design was that robot should always have only 2
options to choose with one correct. Thus, in maze with
intermediate level, finding longer path should bring you
closer to solution.
For our experiment, we will try to use a maze with at
least 2 right turns and 2 left turns, to understand if robot is
choosing best option always. Figure 7 shows our real
constructed maze for trial. Total length the robot is supposed
to cover is 350cm

Figure 5: Lab view block programming of Hill climb design, described in Figure 3.
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5.

CONCLUSSION

In this paper, the authors assembled an EV3 robot and
program it to use Hill climbing algorithm to traverse the
maze, with complexity level of intermediate. We can
conclude that it was successful one, as we achieved the aim,
our robot traversed the maze and found exit.
In education, it is well proven fact that experimental
approaches usually leading to better understanding of the
concepts and theorems. Observing visually, how the robot is
reacting, helps to understand the way the algorithm works,
with its advantage and disadvantages.

Figure 7: Wooden maze.

4.

Comparing our experiment to previous research trials, we
aimed the same goal, to tackle the problem, in other words,
to make the robot to complete given job successfully. But as
we mentioned before, the outline of this experiment was to
implement theory of searching algorithm. Once the
algorithm steps are programmed into the robot, it is easy to
observe the advantage and disadvantage of the algorithm.

RESULTS AND DISCUSSION

Robot turning to
left, after deciding
that distance to the
left obstacle is
longer than the
distance to the
right

We should underline the fact that the maze level was
intermediate (relatively not hard), so was the
implementation of the searching algorithm. In other words,
the in maze construction, we avoided the conditions like
death end, backtracking, and others. If one wants to solve
maze with higher difficulty, some of solutions can be using
better searching algorithm and more effective robot
construction. For instance, our sensors were fixed, but the
robot may have dynamic sensor reader, to tackle more
difficult maze types. In same manner, an algorithm with
backtracking options would help in various conditions.

Robot turning to
right, after deciding
that distance to the
right obstacle is
longer than the
distance to the left

Figure 8: Pictures from trial
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ABSTRACT
Software Defined Network (SDN) architecture was developed such that the OpenFlow protocol structures
communication with the control and data planes can support network devices. SDN implements network
protocols that take years of testing, standardization and interoperability. OpenFlow-based SDN is currently being
rolled out in a number of networking devices and software in order to deliver substantial benefits to both
enterprises and carriers Network. However there are no adequate provision for quality of service ( QoS) in
OpenFlow using Flow Label to reduce bits required as a field to match packets in internet protocol six (IPv6).
The required latency, jitter and available bandwidth of packet transfer from the host node to the destination in
the IPv6 packets using flow label must be available. 20-bit flow label field in an IPv6 packet header was used to
match packets from one node on the SDN network .The focus of the study is to develop IPv6 packet matching
mechanism in OpenFlow Software Defined Network using Flow Label. The network was implemented using
mininet-2.2.2-170321-ubuntu-14.04.4-server-i386 simulator. Analysis of Latency, Jitter and Bandwidth of IPv6
Packets Using Flow Labels in Open Flow Switch was presented in the study.
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1.

INTRODUCTION
reduces the complexity that is commonly associated
with end-to-end QoS. The main goal behind SDN is
the focus on changing rigidity of conventional
network into a flexible network through

Software Defined Networking (SDN) is a new
paradigm in networking that offers the opportunity to
re-introduce Quality of Service (QoS) control in the
Internet. The centralized nature of SDN significantly
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plane –where the actual forwarding of traffic takes
place, there are various challenges related to its
management and evolution as reported in (Ren S., et
al, 2016). Following the SDN principle of decoupling
the control and data planes were the first standard
interface designed specifically for SDN in Open
Flow. The standard provides high-performance,
Granular traffic control across multiple vendors’
Network devices (Mirchev, 2016). OpenFlow
provides a standardized way of managing traffic in
switches and of exchanging information (protocol) as
shown in Figure 1.

programmable infusion to networking. In this regard,
Open Networking Foundation (ONF) created an
infrastructure to allow physical separation of
Network Control Plane from the forwarding plane.
The aim of the study is to develop IPv6 packet
matching mechanism in OpenFlow Software Defined
Network using Flow Label. Quality of Service is the
ability of a network element to have some level of
assurance that its traffic and service requirements can
be satisfied. QoS reflects the performance an
application may require and experience in a network.
The Internet Protocol (IP), which is the underlying
technology of the Internet being used today, was not
designed with QoS. It was initially designed to
provide Best Effort (BE) service only. However,
Internet Engineering Task Force (IETF) defined two
major QoS control schemes known as Integrated
Service ( in short form -IntServ) and Differentiated
Service (in short form -DiffServ) to accommodate
applications that need certain Qos.
IntServ scheme provides an end-to-end QoS solution
with bandwidth reservation and admission control at
each network element. The IntServ reservation
system ensures that the portion of bandwidth reserved
by a flow, in every link that is used by the flow.
Rather than providing an end-to-end guarantee for
flow, DiffServ employs per-hop behavior (PHB) with
aggregation for different classes of traffic.to-end
guarantee for flow; DiffServ employs per-hop
behavior (PHB) with aggregation for different classes
of traffic. Although DiffServ Complexity is
significantly lower than IntServ. The paper is
organized as follows: Section one provides an
introduction to the study, Section two reviews related
works, Section three is on methodology while
Section four presents the result and discussion. In
section five conclusion and recommendation of the
study was presented.
2.

Figure 1: SDN vs. legacy Network Architecture
The end-to-end guarantees model with per-flow
bandwidth reservation and admission control was
proposed in (Sharma et al, 2017). The QoS and nonQoS traffic are identified by their DSCP bits. On
discovering a route for a flow, two flow entries (for
QoS and non-QoS flow) are installed in switches at
the same time, but directed via two different queues.
Bandwidth reservation for a flow is performed in its
ingress switch. How the bandwidth is guaranteed in
other switches in the path is not mentioned. The
review in (Lu et al, 2016) was aimed at solving the
scalability problem of IntServ by combining it with
the aggregation of Diffserv, particularly in a cloud
environment.

LITERATURE REVIEW

In the ingress switch’s port (which is located inside a
VM, and managed exclusively by a controller), a
queue is created for all flows to reserve bandwidth. In
the intermediate switches along the path, one queue
per port is used to forward all QoS flows forwarded
via this port. The rate of these queues is dynamic,
with its initial value equal to zero. The max-rate is set
for all queues, making sure that QoS flows will stay
within the guaranteed rate in (Volpato F. et al, 2017).
However, since only a single queue is used for

IPv6 supports more levels of addressing hierarchy, a
much greater number of addressable nodes, and
simpler auto-configuration of addresses. Flow label
field found in an IPv6 packet header provides a more
efficient way for marking packet, flow classification,
and flow state lookup. In relation to this, how to use
this field in a specific architecture to provide QoS
support remains an open issue. Due to the tight
coupling between a network's control plane -where
the decisions of handling traffic are made and data
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label need to set flow label field to all zeros, and the
receiving packets do not modify the value of flow
label. However, a unique flow must have the same
attributes, including the source address, destination
address, flow label as adapted in (Hesham, et al
2017). The flow label field enables an IPv6 enabled
host in SDN network to label a sequence of packets
for which the host requests special handling by the
IPv6 routers [RFC2460].

multiple QoS flows, QoS flows may contend with
each other if there are QoS flows that send more than
the guaranteed rate. OpenFlow1.2 which is the first
version that supports IPv6 packet matching was
proposed by. The first edition of OpenFlow focused
on IPv4 and did not support IPv6 flow (Boley, et al,
2016). Xiaohan Liu proposed an IPv6 Virtual
Network Architecture (VNET6) to support flexible
services in IPv6 network. IPv6 is a critical protocol in
VNET6 (Krishna, et al 2016). The VNET6 is
adaptive to video service with high bandwidth and
low tendency and improves quality of experiences to
users. The Unified IPv6 Transition which unifies the
variety of IPv6 transition mechanisms in Software
Defined network was proposed by (Rowayda et al,
2018). Figure 2 present the flow table in an
OpenFlow Switch.

3. METHODOLOGY
The method adopted in the study describes detailed
steps required in the QoS scheme and simulation
scenario of the topology of the developed scheme
procedure. A further explanation on IPv6 simulation
topology was equally presented.
3.1 Packet Matching Development
The packet matching approach in the developed
scheme using Flow Label within IPv6 feature in IPv6
based OpenFlow consists of layer 3 to layer4
matching fields, such as IPv6 source address, IPv6
destination address, TCP/UDP source port, TCP/UDP
destination port. Thus, the process based on traffic
classification IPv6 flow label can be simplified to a
one-step process of the developed scheme is shown
below in figure 3.1.

Figure 2: Flow table in an OpenFlow Switch
2.1 Using Flow Label to Classify Flows of Packets

Packet
In

Flow Label is a new field in the IPv6 protocol
proposed and defined as the length of 20 bits as
shown in figure 3.

Figure 3: IPv6 Protocol Header Source: RFC 2460
Flow label can be resolved to meet the needs and
rules by checking the flow label to determine which
stream it belongs to. According to the forwarding
rules, the routers and hosts which do not support the
flow
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3.3 Network Topology of the Developed Scheme
3.2 Developed Weighted Fair Queue Flow
The network topology consists of two OpenFlow
switches (S1 and S2) in a topology consisting of four
hosts. Switch s1 is connected to two hosts and switch
s2 is connected to the remaining two hosts. Links via
S1-eth0, S1-eth1, S2-eth2, S2-eth3 provide paths for
H1,H2, H3, H4 respectively. Each host connected to
S1 can send to or receive from a host connected to S2
for traffic generation. The traffic is bidirectional
between these host pairs. The traffic used in the
experiment is UDP, generated with iperf. The
switches are Open vSwitch software switches
installed in SDN Hub mininet simulator. The Open
vSwitch used is OVS version 2.3.2, supporting
OpenFlow 1.3. Any host connected to each of the
switches is identified for communication in SDN
network through the Ryu controller (C0). Figure 3.3
below present the network topology.

Weighted fair queuing (WFQ) was adopted in the
developed scheme as a method of automatically
smoothing out the flow of data in packet-switched
communication networks by sorting packets to
minimize the average latency and prevent
exaggerated discrepancies between the transmissions.
The arrival time of packets was set to the depart time
of the packet currently being outputted. Virtual time
is updated every time a packet is dequeued, also
virtual time progresses at different speeds depending
on the amount of active bandwidth. The virtual time a
session becomes inactive is the F of the last packet in
the session, the session virtual finish time (SF). The
smallest SF among active sessions and the
corresponding time was calculated using the
algorithm below.

S1-eth1

enqueue(packet, i)
1 if not active(i)
2 activate(i)
3 active_r += r(i) -> Klein: r stands for rate
4 if queue(i) is empty
5 F(i) = SF(i) = max(F(i), V(t)) + L / weight
6 else
7 SF(i) += L / weight -> Klein: weight = r(i). L is
packet length
8 put(packet, queue(i))

C0

S1-eth0

S1-eth2

S1
H1

dequeue()
1 i = min(active queues F(i))
2 packet = get(queue(i))
3 t += L / r
4 if active(i)
5 F(i) += Lnext / r(i)
6 for ever
7 j = min(active queues SF(j))
8 tmp_t = prev_t + (SF(j) - V(t)) * active_r / r
9 if tmp_t > t
10 V(t) += (t - prev_t) * r / active_r
11 prev_t = t
12 return packet
13 prev_t = tmp_t
14 V(t) = SF(j)
15 deactivate(j)
16 active_r -= r(j)
.

S1-eth3
S2

H2

H3

H4

Figure 3.3: Network topology
The hardware and software specification used during
the simulation modelling is shown in Table 1
Table 1: Hardware and Software Specification

Hardware
and
Software
Machine: HP Dual
Core
HDD
Operating System
Virtual Machine
Mininet
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Version
2GB RAM, 1.23GHZ
250GB HDD
Windows 7 OS
VirtualBox-5.1.28117968-Win_2
mininet-2.2.2-170321ubuntu-14.04.4-serveri386
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4. RESULT AND DISCUSSION
Figure 4.2: Ping6 command of IPv6 ICMP traffic
message communication

The result during the simulation presents the
communication between the remote controller and
the rest of the network which was established through
a Command Line Interface. The success of the
connection will enable further activities on the
network like sending a packet from one node to the
other. The IP address shown on the CLI indicates that
the network used for the research is strictly IPv6 i.e.
fc::00/1 in hexadecimal notation. The figure 4.1
shows how messages are being sent from a source
node to a destination node without any drop in
packets.

The IPv6 router advertisement of packet matching
during the simulation is shown in figure 4.3 below.

Figure 4.3:IPv6-Packet Matching during router
Advertisement Messages
The developed mechanism using flow label provides
the traffic for analysis. The table 4.1 shows the
characteristic of the flow without flow label and with
flow label.
Figure 4.1: Message communication among the
Switches and the Host
Table 4.1: Analysis of Flow Label Mechanism and
Jitter

The developed network simulation was modelled
using mininet simulator with Ryu controller.
Components of the network are configured using
Python programming language. The controller
always shows its knowledge of the overall network
like activities taking place. The ping6 command was
created on the terminal and the result in Figure 4.2
was captured for analysis.

Measurement
Minimum
Time(ms)
Maximum
Time(ms)
Average
time(ms)
Mean
Deviation(ms
)
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With Flow
Label

Without
Flow Label

0.458

0.47

24.6

26.7

0.994

4.893

0.6

32.14

Jitter
0.012
2.1
3.899

31.54
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The comparison of the latency for the packets sent
from host1 to host 2 during the simulation was
captured. It is observed that the latency of flows of
packets using the flow label is smaller than that of the
other not using it. However, the time required in
terms of latency to deliver services on the former,
which uses the flow label bit is faster than the latter.
Subsequently the bandwidth of the network is
checked for comparison as well. Figure 4.4 below
shows the information IPv6 routing table with the
bandwidth.

Ti
me
in
mi
llis
ec
on
ds

Latency Comparison
in milliseconds
50
0
1

2

3

4

5

Latency With Flow Label(ms)

LatencyWithout Flow Label(ms)

Number of Packets

Figure 4.5: Latency Comparison With Respect to
Number of Packets
Table 4.2 provides the information of result for
latency of the flow label. With flow label and without
flow label was evaluated as shown below.
Table 4.2: Result of Latency Evaluation

Figure 4.4: IP Routing Table Result of Message
Transfer.
The result of latency comparison shows significant
reduction in the time taken by flows of packets sent
using the fair queue algorithm using flow label to
classify flows as the first stage of QoS provisioning
as shown in figure 4.5. With flow label and without
flow label was evaluated.

Packets

35

Latency
Without
Flow Label(ms)

1

Latency
With Flow
Label (ms)
24.6

2
3
4
5

0.546
1.5
0.784
0.778

2.91
3.87
3.16
3.98

26.7
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Results of the implementation indicate significant
improvement on the latency, jitter and bandwidth
used to transfer flows of packets from one host to the
other. It can be concluded that the proposed approach
improves the QoS through its parameters like jitter,
latency and bandwidth. The chart of the table 4.2
represented in figure 4.5 shows that during the
experiment, the minimum from with flow label is
0.546ms, without flow label is 2.91ms. At minimum,
the latency was 2.6%. In the same experiment, at
maximum the value for with flow label was 24.6ms
against 26.7ms without flow label. At maximum the
percentage of latency is 7.8%. However, on average
with flow label has a value of 0.994ms and without
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ABSTRACT
This study examined the effect of e-governance usage on service delivery in tertiary institutions in Oyo Township of
Southwest Nigeria. A descriptive survey design was employed and population of the study consists of staffs and
students in four tertiary institutions in Oyo Township. A proportional random sampling technique was used to select
two thousand (2000) respondents from the population of the study. One research hypothesis was formulated for the
study. An adapted self-designed questionnaire was used to collect data from the respondents. Out of the 2000
questionnaires administered only 1950 were returned. Data collected were analysed using statistical package for
social sciences (SPSS) to obtained frequency count and regression analysis test. The results of the study showed that
the use of e-governance has significant positive effect on the effectiveness and effective of services delivery in
tertiary institutions in Oyo Township. Also the use of e-governance has positive significant effect on the quality
services delivery and also has positive significant effect on cost reduction of services delivery in tertiary institutions
in Oyo Township. Finally, the results revealed that the use of e-governance has positive significant effect on good
governance and customers’ satisfaction of services delivery in tertiary institutions in Oyo Township. The study
recommends that government must provide adequate infrastructures for the implementation of e-governance for all
the tertiary institutions in the country. E-governance platforms implemented by the government must be robust,
accessible 24/7 and easily affordable to both the staff and students.
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1. INTRODUCTION

The application of information and communication
technology (ICT) in educational sectors poses new
challenges and opportunities to nation educational system.
The implementation of Information and Communication
Technology (ICT) in developing countries such as Nigeria
has exerted a great impact on the society and enhanced
socio-economic and political interactions that pave way
for new forms of interactivity. This interactivity serves as
both social and technical channel that allows information
dissemination amongst administrator and sharing between
management and administrators (Osakede et. al., 2017).

(vi)
(vii)
(viii)

technology in their schools and
classrooms.
Admissions
through
web-enabled
services.
All day-to-day activities of the
institution (General Administration)
Staff administration

E-Governance solution in the field of education sector
incorporates whole data and processes of an educational
institution into a unified system, making the process
uncomplicated, well-organized and error proof. The
solution is designed to make the system user-friendly,
time and cost saving. Many of them are flexible enough to
adapt to the changing educational environment efficiently
and quickly. Educational institutions may have various
requirements that include computerization and
management of processes such as registration, admission,
student information, classes, time table, transport,
attendance, library, salary and expenses, examinations,
performance, grades, hostels, security and reports (Tiwari,
Khamari and Singh, 2013). In this paper, an attempt has
been made to examine effect of e-governance usage on
service delivery in tertiary institutions in Oyo Township
of Southwest Nigeria.

Rapid expansion in the field of education has made
governance in academic sector a very complex task and
21st century has witnessed tremendous advancements in
technology which has led to far-reaching developments in
the administrative system (Shrivastava, Raizada and
Saxena, 2014). According to Barta et. al. (1995),
Computers can be used extensively for effective
educational administration as follows:
(i)
General Administration
(ii)
Pay Roll and Financial Accounting
(iii)
Administration of Student Data
(iv)
Inventory Management
(v)
Personnel Records Maintenance
(vi)
Library System

1.1
Statement of the Problem
Most of the tertiary institutions in Nigeria are making an
attempt to transit from closed, top-down, bureaucratic,
and paper-based transactional models to online, digital
offerings that encourage a new kind of interaction
between
institution’s
management
and
staffs/students/parents. Electronic public service delivery
appears to be permeating most of the public tertiary
institutions because staffs/students/parents demand for
greater speed and transparency in service delivery.
Obviously, tertiary institutions face great levels of
uncertainty in deploying and providing E-government
services because of the complexity of the technology,
deeply entrenched institution routines, and great diversity
in the acceptance of technology by users.

Information and Communication Technology (ICT) plays
a vital role in supporting powerful, efficient management
and administration in education sector. It is specified that
technology can be used right from student administration
to various resource administration in an education
institution (Christiana Maki, 2008). The various ways of
introducing technology in education institution
administration are the following (Caroline Salerno, 2009):
(i)
Sending e-mail notices and agendas to
staff, rather than printing and
distributing them
(ii)
Submission of lesson plans through email
(iii)
Foster technology growth by asking
parents to write e-mail addresses on
medical forms.
(iv)
Insist that all teachers create a class
Web page
(v)
Attend technology conferences to see
what other schools are doing, what
other teachers are doing to integrate
technology, and what principals are
doing to encourage the use of

However, few research or studies have been made on the
application of E-governance to educational processes,
systems and structures like; the way services are being
delivered (online seeking for job/admission, online
registration and submission of forms for services, online
financial transactions with all security issues granted, and
inclusion of E-consultation and E-decision making) which
play an underpinning role for service qualities and
promote good governance. Again there are few attempt of
research studies in developing countries like Nigeria on
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effect of E-governance on service delivery (effectiveness,
efficiencies, and service quality, reductions of operational
costs, combating corruptions) in tertiary institutions,
which this research study has been fascinated to study.
Numerous barriers have been identified being hindered
the successful implementation of e-government platform
by different researchers but most of the study did not
focus on the uptake of e-government in tertiary
institutions and at the same time some problems were
unaddressed by the previous studies.

(iv)

(v)

1.3
Besides, Nigeria as a country and tertiary institutions’ in
particular have missed to be efficient and effective in its
operations, being transparent and accountable, fail to
reach for their staffs/students easily and lost vehicles for
appropriate inclusive/participatory decision making. Also
unseen interoperability of different tertiary institution in
single window, missing in saving transaction/operational
costs, processing speedily and accessibility, reducing
staffs’/students’ time spent travelling to institutions
premises, making interaction with less bureaucratic
institution procedures, convenience and availability 24/7
of services were some of the problems facing service
delivery in tertiary institutions.
Hence, it is on this backdrop that this study attempted to
fill the gap in the current body of literature by
investigating the effect of e-governance usage on service
delivery in tertiary institutions in Oyo Township of
Southwest Nigeria. This will contribute greatly in
literature in the academic field since not much research
has been done in this field.

To examine whether the use of Egovernance ensure and promote good
governance of services delivery in
tertiary institutions in Oyo Township of
Southwest Nigeria.
To examine whether the use of Egovernance
enhance
customers’
satisfactions level in tertiary institutions
in Oyo Township of Southwest Nigeria.

Research Hypotheses
(i)
There is no significant positive
relationship between the use of egovernance and effectiveness &
efficiency of services delivery.
(ii)
There is no significant positive
relationship between the use of egovernance and quality of services
delivery.
(iii)
There is no significant positive
relationship between the use of egovernance and cost reduction in
services delivery.
(iv)
There is no significant positive
relationship between the use of egovernance and good governance in
services delivery.
(v)
There is no significant positive
relationship between the use of egovernance and customers’ satisfaction
in services delivery)

2. LITERATURE REVIEW
1.2
Objectives of the Study
This study was mainly aimed at exploring the effect of Egovernance usage on service delivery in tertiary
institutions in Oyo Township of Southwest Nigeria.
Specifically, this study aims to:
(i)
To examine whether the use of Egovernance affect both the effectiveness
and efficiency of services delivery in
tertiary institutions in Oyo Township of
Southwest Nigeria.
(ii)
To examine whether the use of Egovernance affect the quality of services
delivery in tertiary institutions in Oyo
Township of Southwest Nigeria.
(iii)
To examine whether the use of Egovernance reduces both the operational
and transactional costs of services
delivery in tertiary institutions in Oyo
Township of Southwest Nigeria.

2.1
Conceptualization of E-Government and Egovernance
Ojo (2014) sees e-governance as “the application of
information communication technology (ICT) by the
government to enhance accountability, create awareness
and ensure transparency in the management of
governmental business.” He also states that e-governance
can be seen as a political strategy of government through
which their activities can be showcased to the public. Ayo
(2014) defined e-governance as “the governing of a
state/country using ICT.” Meaning that, e-governance is
the application of ICT in executing government
businesses. From the definitions so far, it can be deduced
that e-governance is simply the use of ICTs in the
operations of government businesses, put in another way,
it is the shift from the traditional method of carrying out
government activities which is mainly hierarchical, linear,
and one-way to the use of internet which enables the
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public seek information at their own convenience and not
really having to visit the office in person or when
government office is open (Abasilim and Edet, 2015).

E-government has been seen to have four primary
delivery tracks namely: Government-to-Citizen or
Government-to-Customer
(G2C);
Government-toBusiness (G2B); Government-to-Government (G2G); and
Government-to Employee (G2E) (Adeyemo, 2011). This
delivery tracks are also known as the models of egovernance, which refer to the interaction that exist
between and among government, citizens, business,
employees and Non-Governmental Organisations (NGOs)
respectively (Ayo, 2009; Rabaiah and Vandijct, 2011).
Flowing from the distinctions made, both concepts share
some characteristics. They both depend on the application
of information technology to achieve their aims and
objectives with a view to ensuring effective, efficient,
transparent, accountable service delivery among others
from government establishment or the public service.

E-governance can also be understood by contrasting it
with e-government. Although often used interchangeably
by various authors and scholars (Kabir and Baniamin,
2011) but these concepts are not the same. Supporting
this view, Ayo (2014) sees e-governance as “the
application of ICT to transform the efficiency,
effectiveness, transparency and accountability of
exchange of information and transaction; with the
objective of providing a SMARRT Government. The
acronym SMARRT refers to Simple, Moral, Accountable,
Responsive, Responsible and Transparent government.”
While Grant and Chau (2006) defines e-government as
broad-based initiatives that leverage on the capabilities of
ICT to deliver high quality, seamless and integrated
public services; enable effective constituent relationship
management; and support the economic and social
development goals of citizens, business, and civil society
at local, state, national and international levels.

Despite the fact that many people use the term egovernment, there is no clear consensus about what
electronic government means. Many studies and/or
organizations have defined e-government in different
ways. E-government include myriad tools and
applications from fax machines and mainframe computing
to social media and open government strategies for online
services and it does not refer to technological artefacts
only, but also to the social and organizational aspects and
elements around those artefacts. Though, definitions of
E-government by various sources are varying widely but
there is a common theme. E-government involves using
information technology, and especially the Internet, to
improve the delivery of government services to citizens,
businesses, NGOs and other government agencies
(Worku, 2016). E-government enables citizens to interact
and receive services from the federal, state or local
governments twenty four hours a day, seven days a week.

Common Market for Eastern and Southern Africa
(COMESA) also stated that, e-governance is a wider
concept that defines and accesses the impacts of
technologies on the administration and practices of
governments. It also looks at the relationships that exist
between public servants and the wider society. But, egovernment deals with the development of online
government services to the citizen and businesses such as
e-tax, e-transportation, e-procurement, e-participation
amongst others and this is termed to be narrow in
discipline. Another distinction is that E-Governance is
the application of electronic means in the interaction
between government and citizens, government and
businesses, as well as internal government operations to
simplify and improve democratic government and
business aspects of governance (Backus, 2003). In
contrast,
e-government
is
simply about
the
transformation, delivering services effectively and
seamlessly, developing new forms of communication
between government and the governed and enhancing
quality of lives through economic development and
enhancing civil society (Worrall, 2011). In the words of
Ayo (2014), e-government is about “increasing
transparency, sharpening accountability, increased
scrutiny, taking out hierarchies, changing working
practices, changing cultures, changing behaviours and
about radically changing power structure by making
power more diffused and less concentrated among a small
political and administrative elite.”

Governance implies the processes and institutions, both
formal and informal, that guide and restrain the collective
activities of a group. Governance need not necessarily be
conducted exclusively by governments. Private firms,
associations of firms, NGOs, and associations of NGOs
all engage in it, often in association with governmental
bodies, to create governance; sometimes without
governmental authority. Clearly, this definition suggests
that e-governance need not be limited to the public sector.
It implies managing and administering policies and
procedures in the private sector as well. E-governance is
the public sector’s use of ICTs with the aim of improving
information and service delivery, encouraging citizen
participation in the decision-making process and making
government more accountable, transparent and effective.
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E-governance involves new styles of leadership, new
ways of debating and deciding policy and investment,
new ways of accessing education, new ways of listening
to citizens and new ways of organizing and delivering
information and services. E-governance can bring forth
new concepts of citizenship, both in terms of citizen needs
and responsibilities. Its objective is to engage, enable and
empower the citizen. Some authors contend that Egovernment constitutes only a subset (though a major
one) of E-governance (Worku, 2016).

The usage of ICT in higher education administration
involves “harnessing technology for better planning,
setting standards, effecting change and monitoring results
of the core functions of universities (Krishnaveni and
Meenakumari, 2010). Mugenda (2006) said ICT fosters
the dissemination of information and knowledge by
separating content from its physical location. This flow of
information is largely impervious to geographic
boundaries allowing remote communities to become
integrated into global networks and making information,
knowledge and culture accessible, in theory, to anyone. It
is also mentioned that ICT enhances day-to-day
management of institutions and the various functional
areas in which it could be used are specified below:
(i)
Timetabling
(ii)
Student admission and Tracking
(iii)
Financial Management
(iv)
Medical services
(v)
Procurement and Store management
(vi)
Data distribution and management

The above definitions encompass three critical
transformation areas of E-governance (Worku, 2016):
(i)
Internal which refers to the use of Egovernance platforms to improve the
efficiency and effectiveness of internal
functions and processes of government
by interrelating different departments
and agencies. Thus, information can
flow much faster and more easily
among
different
governmental
departments, reducing processing time,
paperwork bottlenecks, and eliminating
long, bureaucratic and inefficient
approval procedures.
(ii)
External - it opens up new possibilities
for governments to be more transparent
to citizens and businesses, giving access
to a greater range of information
collected and generated by government.
ICT also creates opportunities for
partnership and collaboration among
different governmental institutions,
private sectors and other third parties in
system of governance.
(iii)
Relational – ICT and E-governance
platform
adoption
may
enable
fundamental
changes
in
the
relationships between the citizens and
the state, and between nation states,
with implications for the democratic
process and structures of government.
Vertical and horizontal integration of
services can be realized, enabling the
integration of information and services
from various government agencies to
help citizens and other stakeholders get
seamless services.
2.2
ICT
usage
Administration

in

Higher

ICT is used in maintenance of student and staff records
and for communication and document management
(OECD, 2001). Kumar and Kumar (2005) have mentioned
about the positive perception towards the use of ICT in
education. It is mentioned in the study that students of
different universities reported the usage of ICT for
communication and for on-line discussion forums. ICT
facilitated contact and information exchange and also
promoted access to higher education. ICTs included
systems for student admission and records, examination
results and transcripts, finance database, human resources
database, and management information.
Various literature reviews reveal that Information
administration is one part of overall administration of
education institutions which mainly covers general and
day-to-day operational activities. Hence, it could be
concluded that Information administration cycle includes
four major components namely, Student administration,
Staff administration, and General administration
(Krishnaveni and Meenakumari, 2010). A theoretical
model for Information administration has been
formulated, and is depicted in Figure 1.
According to Christiana Maki (2008), the administrative
systems in higher education include personnel
administration,
student
administration,
resources
administration, financial administration and general
administration. Based on the literature review the three
main functional areas of information administration that

Education
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are of great significance for day-to-day management of
higher education institutions was identified as follows:
(i)
Student administration
(ii)
Staff administration
(iii)
General administration

A very important part of Information administration is
general administration of higher education institutions
which includes the various day-to-day activities of the
entire system. Through literature reviews, it is evident
that the integration of ICT into general administration has
brought increased efficiency and optimal resource
utilization (Hasan et al., 2007). The various items
classified under this category include usage of electronic
media for scheduling of halls and other resources, fee
payment, and handling internal and external examination
activities in coordination with the faculty members, all
day to-day activities, intra and inter communication etc,.

Student administration is an important and integral part of
information administration. This involves various
activities commencing from the admission process to
learning activities till processing of results and
performance analysis. The integration of ICT into this
process enhances the overall admission activities of
higher education institutions by making it more accessible
to many (Obeng, 2004). Based on the literature review,
the important items identified under this category relates
to the automation of admission process through e-media.
This includes admission enquiry by students, applying for
admissions through electronic media, registration /
enrolment using computers, course allotment, and
availability of information like timetable / class schedule
in electronic form and attendance monitoring /
maintenance through e-media. Further it includes the
various communications relating to transport, hostel
accommodation
and
other
communication
to
guardians/parents. The integration also helps in expansion
of the geographical boundaries for student intake, thus
facilitating cross-border higher education (Krishnaveni
and Meenakumari, 2010).

2.3
Necessity of e- Governance in Higher
Education
To improve the quality of higher education in this country
and to make these higher institutions word class that will
be able to compete with their counterpart in developed
countries, then there is need to introduce e-governance in
this sphere at the fastest possible pace. Implementation of
e-governance in public tertiary institutions will enable
their effective & real time monitoring by Government/the
regulatory bodied & other stakeholders their own
managements, parents of the students & the society,
thereby forcing them to maintain quality & become more
responsible. E-governance process brings transparency in
the system, so e-governance initiatives in the field of
higher education will help reduce the corruption up to a
large extent (Shrivastava, Raizada and Saxena, 2014). The
introduction of e-governance in higher education is one
such concept that can empower the governing bodies to
administer the progress of the education plan in the whole
country and serves various stakeholders in a much better
ways.

Staff administration includes recruitment and work
allotment of faculty and staff in the institution, their
attendance and leave management, and performance
appraisal. This also includes relevant communication to
and from the institutions and among peers. Staff
administration
done
through
Information
and
communication technology (ICT) helps in processing of
voluminous records in a quick, meticulous, and
impeccable manner thereby making data retrieval easier
(Obeng, 2004).

RanjeetaKapoor and Nisthakelkar (2013) identified the
benefits of e-governance in higher education as follows:
(i)
Provide E-Services: E-governance in
education provides new ways of
communicating to the students,
imparting education and organizing and
delivering information and services. Egovernance in education sectors
improve information, service delivery,
encourage student participation in the
decision making process, making
administration transparent and effective
and give universities a new channel of
educational unemployment.
(ii)
Innovative Teaching Tools: Egovernance in education offer vast

In general, a good communication system should also be
in place for the overall effectiveness of administration.
ICT helps in providing a good communication system in
higher education system (Magni, 2009). ICT helps in
providing timely information to all concerned.
Communication could be for internal and external
information acquisition and dissemination. It includes
communication between the important stakeholders of the
system such as sending e-circulars to students, faculty and
staff. The dissemination of information about the
institution using e-kiosks is also a very important item to
be considered.
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(iii)

(iv)

(v)

opportunities for progress in all walks
of life. With the introduction of elearning technology, the structure of
higher educational institutions has
changed. The changing role of lecturers,
the changeable learning environment
and the design of e-Learning facilities
all contribute to a potentially more
flexible organizational structure of
higher education in rural area. The
future delivery of education will be
based through eLearning technology
providing lecturers with superior
teaching tools. The online methods
enable more effective education and
offer significant advantages over
traditional teaching methods. This has
been
possible
by
technological
implementation based environments
such as bulletin boards, virtual lectures
and e Libraries and video conferencing.
In e learning environment can support
communication with classmates and
lecturers.
Private Public Participation: almost
all e-government projects have found it
convenient to involve different private
agencies for different tasks through
public-private-partnership
(PPP)
arrangements. These tasks include
design and development of application
software, population of data and content
in the regional language, procurement
and installation of networking and
computer systems, deployment of
software and delivery of services.
Centralized
Information:
EGovernance has provided electronic
information infrastructure to simplify
service delivery, reduce duplication, and
improve the level and speed of service
at a lower cost. The centralized
information approach of e-Governance
keeps all information at one place in
electronic form. This approach of
making information secure prevents it
against any theft or leakage.
Use of intranet: Intranet-based training
provides a low cost and knock-on
savings. It can be a virtual two-way
system, with students connected to
mentors and teachers receiving real-

time feedback and support. Managers
with employees scattered among sites
and locations, particularly if they are so
far flung that they are in different areas,
need a cheap and effective way to
communicate them. ICT is already
proven as the way to access knowledge
based information from anywhere to
anytime but a limitation of the
university that they can’t communicate
with other colleges.
2.4
Benefits of E-Governance in Higher
Education
RanjeetaKapoor and Nisthakelkar (2013) identified the
following as the major benefits of e-governance in higher
education:
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2.4.1

Benefits to university
(i)
Centralized information access from
anywhere
(ii)
Increase in student enrolment ratio.
(iii)
Provide quality e-services, eparticipation,
(iv)
Increase clearness
(v)
Inventive teaching tools
(vi)
Improved decision making, Private
Public Participation
(vii)
Less paper work

2.4.2

Benefits to students
(i)
Increase participation in education
affairs
(ii)
Personalized login for each students
(iii)
Extensive saving in time cost & efforts
(iv)
Information & transaction services
(v)
Job opportunities
(vi)
Social connectivity for collaboration
(vi)
Students can access virtual lectures
&Seminars.
(viii)
Students can solve their problems likeexamination queries, result verification
etc.
(ix)
Students can submit feedback to
university.

2.4.3

Benefits to colleges
(i)
Data can be accessed easily
(ii)
Electronic data exchange with
university
(iv)
Saving of hidden operational cost
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(iv)
(v)
2.4.4

Instant statistical report generation
Helpful for NAAC accreditation

(i)

(ii)

Overall education system
(i)
Long term impact on organization goals
(ii)
Improve education system
(iii)
Empowerment of faculties, students &
encouragement of their participation in
governance.

(iii)

2.5
Access to E-Governance Service Delivery in
Higher Education
The stakeholders in e-governance are government,
investors, employees, vendors, intermediaries and
citizens. Various environmental variables that exert an
impact upon implementation of e-governance are social,
political, legal and economic. This also includes internal
aspects which cover IT applications to increase efficiency
and effectiveness of internal functions, internal
communications and internetworking (Ray and Dash,
2005).

(iv)
(v)

(vi)
(vii)
(viii)
(ix)
(x)
(xi)

Studies by Ozioko (2005) recommend that users of ICT
should possess some skills of ICT for a better and quick
information retrieval. The utilization of ICT facilities for
information service delivery becomes a crucial one. It is
so because with the utilization of ICT facilities, institution
would be able to provide a clear demonstration and
address the needs and desires of the teeming users of
information. In a study by Chisenga (2007) on the skills
of information technologies in Zambia found that any
library that has effectively utilized ICT facilities in its
services delivery can boast of having world wide access to
much information to meet the needs of its users. Lau
(2003) pointed out that the availability of I.C.T and
skilled workforce with good capacity for learning is
essential for e-governance along with other factors like
leadership, regulatory frameworks, financial resources,
organizational conditions, and Information and
technology infrastructure.

High cost associated with the
procurement and training of public
servants with ICT skills.
Absence of skilled workers to handle
various ICT services and their
applications in bringing about the
successful implementation of egovernance in the public sector.
Lack of government regulatory policy is
a major issue that needs to be addressed
if e-governance is to be a reality in
government organizations.
Epileptic and irregular supply of power.
Digital divide also poses a challenge to
e-governance
implementation
in
Nigeria’s public service.
Inadequate funds allocated to the egovernance projects.
Lack of ICT Infrastructure
Attitude or Resistance to Change
Lack of institutional framework
supporting e-government
Privacy and security concerns
Culture and Attitudes

According to Kamar and Ongo’ndo (2007), the chronic
challenges facing the implementations of E-Governance
in developing countries are:
(i)

(ii)

2.6
Challenges to E-Governance Implementation
in the Tertiary Institutions
By
implication
however,
the
e-governance
implementation in the tertiary institutions is accompanied
with many challenges. According to Abdel-Fattah and
Galal-Edeen (2008), Bansonde and Patil (2011), Olaopa
(2014), Adeyemo (2011), Okwueze (2010), UNDP
(2006), Ndou (2004), the major challenges of egovernance in the public tertiary institutions are:

(iii)

(iv)
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A reluctance to share information
which has resulted in policies that deny
access to information and the creation
of “empty” government ministries
websites with information of little
value.
The government being faced with
management
challenges
in
the
implementation of E-governance. The
uncoordinated E-governance activities
result from low level of public
administration of E-Services as well as
low quality and insufficient E-content
information from grassroots levels of
websites.
Low information technology literacy in
a country which slows down the process
of E-governance services consumptions.
The uneven distribution of Internet
facilities, high cost of connection and in
some cases low penetration of high
speed connectivity to the Internet.
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(v)

(vi)

(vii)

Digital Divide which is experienced
between the urban rich and poor, the
rural and urban citizens, the IT literate
and the IT illiterate. This manifests also
in the language in which web site
content is delivered which can only be
understood by a minority elite.
Insufficient allocation of financial
resources due to financial constraints
and mixed government policies which
has slowed down the rate at which Egovernment is introduced.
E-government implementations failing
due to a mismatch between the current
and future systems resulting from the
large gap between physical, social,
cultural, large gap of planned and actual
performances, economic and other
contexts between the software designers
and the place in which the system is
being implemented.

(2016). The instrument contained six sections. Section A
sought information on the demographic data of the
respondent which include sex, age, educational
qualification, category and year of working experience.
Section B contained 8 questions related to the effect of egovernance usage on the efficiency and effectiveness of
services delivery in tertiary institutions. Section C
contained 8 questions on the effect of the e-governance
usage on the quality of services delivery and cost
reductions in tertiary institutions. Section D contained 9
questions on the effect of e-governance usage on the
promotion of good governance of service delivery in
tertiary institutions. Section E contained 6 questions on
the effect of the e-governance usage on the customers’
satisfaction of service delivery in tertiary institutions.
Lastly, section F contained 4 questions on the usage of egovernance. The response modes for the questions were
“Strongly Agree” (SA coded 5); “Agree” (A coded 4);
“Undecided” (UD coded 1), “Disagree” (D coded 3) and
“Strongly Disagree” (SD coded 2).
3.5
Validity and Reliability of the Instrument
The face and content validity of the questionnaire was
ascertained through the consultation of experts in Test and
Measurement. A sample of twenty respondents was
selected apart from the selected sample and the
questionnaire was administered on them to carry out testretest analysis. The reliability coefficient was calculated
to be 0.84 using Pearson Product Moment Correlation on
the data collected.

3. METHODOLOGY
3.1
Research Design
The descriptive research design of the survey type was
employed in the study. The researcher used descriptive
research design to observe the effect of e-governance
usage on service delivery in tertiary institutions in Oyo
Township of Southwest Nigeria.

3.6
Method of Administration of the Instrument
The instrument was administered personally by the
researcher on the sample respondents by visiting each
institution and through the help of Head of Departments
in each institution. The process of administering the
questionnaire took two weeks and only 1950 copies of the
completed questionnaire were retrieved from the sample
respondents to give 97.5% return rate. Therefore, one
thousand, nine hundred and fifty (1950) questionnaires
were used for the study.

3.2
Population of the study
The population of the study consists of the staffs and
students in the following tertiary intuitions in Oyo
Township (i.e. Emmanuel Alayande College of
Education, Oyo, Federal College of Education (Special),
Oyo, Federal School of Surveying, Oyo and Ajayi
Crowther University, Oyo.)
3.3
Sample and Sampling Techniques
A proportional random sampling technique was utilized to
select 2000 respondents from the population of the study.
Proportional random sampling technique was used to
enable equal proportion of both staffs and students that
made up the population of the study.

3.7
Method of Analysis of the Data
Statistical Package for Social Sciences (SPSS) package
17.0 was used to analyze the data collected from the
respondents. The statistical techniques adopted are
simple percentage, frequency count and regression
analysis test at 0.05 level of significance.

3.4
Research Instrument
An adapted self-designed questionnaire tagged “Effect of
E-Governance Usage on Service Delivery in Tertiary
Institutions in Oyo Township of Southwest Nigeria was
used for data collection. The items in the instrument were
modified from the instrument constructed by Worku
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service delivery. Also, the study is in line with the
findings of Ewuim et. al. (2016) that found a positive
correlation between ICT and public service delivery in
Amuwo-Odofin local government in Lagos State of
Nigeria. Ainabor (2011) concurred that one of the
rationales for application of ICT in public sectors is
improved efficiency and effectiveness.

4. RESULTS
The summary results of the respondents’ responses to the
questionnaire indicated that 64.8%, 65.7%, 77.4% and
57.5% agreed that e-governance usage improves
effectiveness and efficiency of services delivery in tertiary
institutions, improves quality of services delivery and cost
reductions of services delivery in tertiary institutions,
promotes good governance of services delivery in tertiary
institutions and enhance customers’ satisfaction of
services delivery in tertiary institutions respectively (See
Appendix1).

The findings from Table 1 also revealed that there is
significant positive relationship between use of egovernance and quality of services delivery. This was
overwhelming agreed by respondents that the use of egovernment platforms enhance the quality of services
delivery. This finding corroborates the findings of Worku
(2016) that the use of e-governance platform improves the
quality of service delivery.

The coefficient of determination R2 and adjusted R2are
0.652 and 0.651 respectively meaning that 65.1% of the
variation of effect of usage of e-governance on services
delivery in tertiary institutions in Oyo Township of
Southwest Nigeria was explained by the five independent
variables shown in Table 1 above. R2 value ranges from
zero and one, the closer the value is to one, the better “fit”
the model is. The results of the significant test of
regression model F value of 727.888 and sig. f is 0.000
indicates that the model has a significant statistic and it
indicates the “goodness” of fit of the model.

Moreover, findings from Table 1 indicated that there is
significant positive relationship between the use of egovernance and cost reduction of services delivery. This
result was supported by Ewuim et al (2016) that the
internet facilities have helped in ensuring quick and
effective service delivery, reducing overhead cost of
operation and has eased the working procedure of the civil
servants. Also, the finding corroborates the findings of
Ayoade (2017) that the use of ICT reduces transaction
cost in public service delivery and also reduces
unnecessary expenditure of the citizens in services
delivery.

In addition, effectiveness & efficiency of services
delivery (β =0.682, t(1944) = 2.162, p< 0.05), quality of
services delivery (β =0.675, t(1944) = 2.325, p< 0.05),
cost reduction of services delivery (β =0.649, t(1944) =
1.607, p< 0.05), good governance (β = 0.318, t(1944) =
2.804, p< 0.05) and customers’ satisfaction (β =0.130,
t(1944) = 2.780, p< 0.05) contributed significantly to the
regression model. That is, the use of e-governance will
improve the effectiveness, efficiency and quality of the
services delivery. Also, the use of e-governance reduces
the cost of services delivery, promote good governance
and enhance the customers’ satisfaction. In addition, by
examining the standardized regression coefficients,
effectiveness & efficiency of services delivery (β = 0.682)
appeared to have strongest effect of the use of egovernance, followed by quality of service delivery (β =
0.675) and cost reduction of service delivery (β = 0.649)
respectively.

Also the findings from Table 1 revealed that there is
significant positive relationship between use of egovernance and good governance of services delivery.
This finding corroborates the findings of Ayoade (2017)
that ICT significantly ensures transparency and
accountability in the public service delivery in the three
local government councils in Oyo Township. Also, the
finding corroborates the findings of UNPAN (2012), that
ICT can be used in diverse applications to accelerate
information dissemination, improve efficiency of public
services, increase the transparency and accountability of
government administration, to reduce corruption, and
facilitate citizen participation in governance. Also, this
situation is well expressed by Danfulani (2013), when he
said that, there is no contesting the fact that the infusion
of ICT into public sector in Nigeria has massively
downsized the level of corrupt activities in the sector.

5. DISCUSSION
Findings from Table 1 showed that there is significant
positive relationship between use of e-governance and
effectiveness and efficiency of services delivery in tertiary
institutions. This finding corroborates the findings of
Worku (2016) that found that e-governance platform
(DARA) improves the effectiveness and efficiency of

Finally, the findings from Table 1 showed that there is
significant positive relationship between use of egovernance and customers’ satisfaction of services
delivery. This was overwhelming agreed by respondents
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that the use of e-government platforms increase
customers’ satisfaction level. This finding was in support
of the findings of Worku (2016) that e-government
enhances the customers’ satisfaction level.

(v) Government
should
regularly
inform
customers/citizens through the use of mass
media or distributions of bullets/fliers so as
to increase their awareness toward the use of
e-governance.
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Figure 1: Theoretical Model for Information Administration (Adapted from Krishnaveni and Meenakumari, 2010)
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Table 1: Multiple Regression Analysis of the Relationship between the Dependent Variable (i.e. Use
of E-Governance) and Independent Variables (i.e. Effectiveness& Efficiency of Services Delivery,
Quality of Services Delivery, Cost Reduction in Services Delivery, Good Governance and
Customers’ Satisfaction (N=1950)

Model
1

R2
0.652

R
0.807

Adjusted R2
0.651

Standard Error of the Estimate
1.337

Analysis of Variance
Model
Regression
Residual
Total

Sum of Squares

DF

Mean Square

F

Sig.

6507.139
5
1301.428
727.888
0.000
3475.776
1944
2.741
9982.915
1949
Coefficient of the Prediction (N=1950) ** Significant at 0.05

Model

Effectiveness &
Effective of
Services Delivery

Unstandardized
Coefficient
B
Std. Error

0.346

0.008

Quality of
Services Delivery 0.365

0.009

Standardized
Coefficient
Beta

0.682

t

Sig.

2.162

0.000**

0.675

2.325

0.000**

Cost Reduction in
Service
Delivery
0.342

0.009

0.649

1.607

0.000**

Good
Governance

0.156

0.011

0.318

2.804

0.000**

Customers’
Satisfaction

0.049

0.008

0.130

2.780

0.000 **

Constant
(Use of
E-Governance) 1.744
Source: Survey, 2017

0.301

5.898

51

0.000**
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Appendix I
Table 2: Summary of the Respondents’ Responses to the Questionnaire
S/N
STATEMENT USED FOR
SCALE OF MEASUREMENT
MEASUREMENTS
SA
A
UD
Effect of E-governance usage on the
Effectiveness and Efficiency of Services Delivery
in Tertiary Institutions
1
Using E-Governance will inform the
284(14.6%) 276(14.2%) 146(7.5%
staffs/students when, where and how
)
services in the tertiary institutions will be
delivered
2
Using E-Governance changes the attitude
702(36.0%) 726(37.2%) 180(9.2%
of staffs/students toward using electronic
)
service delivery, protect their
confidentiality and privacy.
3
Using E-Governance provides technical
248(12.7%) 1009(51.7% 118(6.1%
supports for staffs/students in times of their
)
)
difficulty and build their trust and
credibility on the management of the
institution
4
Using E-Governance provides automating
642(32.9%) 755(38.7%) 88(4.5%)
services that replace lots of paper files into
electronic file folders
5
Using E-Governance saves time by
640(32.8)
1106(56.7% 98(5.0%)
removing waiting long queues and time
)
spent on frequent travel to different
institutions’ campuses
6
Using E-Governance creates better channel 58(3.0%)
57(2.9%)
38(1.9%)
of communication between institution’s
management and staffs/students
7
Using E-Governance facilitates effective,
732(37.6%) 1065(54.6% 36(1.8%)
efficient and timely staffs’/students’
)
grievance handling mechanisms
8
Using E-Governance provides up-to-date
870(44.7%) 934(47.9%) 22(1.1%)
information with helpful response to
staffs’/students’ requests
Effect of E-Governance usage on the Quality of
Services Delivery and Cost Reductions of
Services Delivery in Tertiary Institutions
9
Using E-Governance reduces transactional, 887(45.5%) 826(42.4%) 45(2.3%)
administrative, transportation, parking and
fuel costs of the institutions and promote
flexibility of service delivery and timely
answers to enquiries of staffs/students
10
Using E-Governance improves the flow of
1078(52.4% 50(2.6%)
44(2.2%)
information between management and
)
staffs/students and service delivery
intelligence
11
Using E-Governance enables integrated
487(25.0%) 873(44.7%) 132(6.8%

52

D

SD

703(36.1%
)

541(27.6%)

146(7.5%)

196(10.1%)

256(13.1%
)

319(16.4%)

269(13.8%
)

196(10.1%)

56(2.9%)

50(2.6%)

728(37.4%
)

1069(54.8%
)

64(3.3%)

53(2.7%)

94(4.8%)

30(1.5%)

76(3.9%)

116(5.9%)

732(35.6%
)

46(2.4%)

217(11.1%

241(12.4%)
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12

13
14

15

16

control of supply, volume and value chain
processes of service delivery rendered by
the institution
Using E-Governance accelerates service
delivery processes regardless of
geographical proximity and distance
locations of staffs’/students’ and creating
better channel of communication with
institution’s management
Using E-Governance makes less
bureaucratic procedures of service
Using E-Governance will improve
communication between the institution’s
management and large number of
staffs/students/parents at a time
Using E-Governance makes staffs/students
with disabilities to have access to
institution’s services and increases its
accountability to them
Using E-Governance provides faster online
documents and registration forms to
staffs/students

Effect of E-Governance usage on the Promotion
of Good Governance of Services Delivery in
Tertiary Institution
17
Using E-Governance ensures transparency
and accountability and makes the platforms
answerable to actions and decision towards
staffs/students
18
Using E-Governance increases the
awareness levels of staffs/students
regarding services offering and their rights
as users
19
Using E-Governance breaks the hierarchies
into lateral & flat structures of
communication and simplifying complex
procedures and process
20
Using E-Governance allows the
staffs’/students’ to forward their feedbacks
& opinions, allowing participation during
policy making processes
21
Using E-Governance enables
decentralization of E-governance, since
data stored in digital format can be updated
and accessed from virtually any office via
networked environment
22
Using E-Governance promotes good
governance through participatory
involvement of staffs/students in decisionmaking process with the institution’s

)

)

424(21.7%)

871(44.7%)

117(6.0%
)

408(20.9%
)

130(6.7%)

724(37.1%)

315(16.2%)
487(25.0%)

565(29.0%
)
326(16.7%
)

240(12.3%)

624(32.0%)

106(5.4%
)
159(8.2%
)

563(28.9%)

570(29.1%)

3(0.2%)

379(19.4%
)

435(23.3%)

677(34.8%)

845(43.3%)

76(3.9%)

166(8.5%)

186(9.5%)

723(37.1%)

713(36.6%)

0(0.0%)

276(14.1%
)

238(12.2%)

703(36.1%)

864(44.3%)

0(0.0%)

233(11.9%
)

150(7.7%)

510(26.2%)

555(28.4%)

0(0.0%)

483(24.8%
)

402(20.6%)

246(12.6%)

935(47.9%)

0(0.0%)

322(16.6%
)

447(22.9%)

381(19.5%)

1237(63.4%
)

48(2.5%)

133(6.8%)

151(7.8%)

643(33.0%)

1178(60.3%
)

2(0.1%)

83(4.3%)

44(2.3%)

53

354(18.1%)
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management
Using E-Governance reduces corruptions
and wastage of financial resources of
institutions by introducing E-procurements
and online bids/tenders contracts
24
Using E-Governance allows for tackling of
administrative corruption and reduces the
opportunities for corruption to infiltrate
25
Using E-Governance makes every action to
be easily inspected, retrieved and
interactions from portal data base that
minimize corrupt and maladministration
practices
Effect of E-Governance usage on the Customers’
Satisfaction of Service Delivery in Tertiary
Institutions
26
Using E-Governance enables the
staffs/students to be able to communicate
and arrange appointments using E-mail
with concerned institution’s official in
charge
27
Using E-Governance allows staffs/students
to provide their feed backs and opinions
online from anywhere and anytime
28
Using E-Governance allows staffs/students
to access institution’s portal online
24hrs/7days regardless of geographical
distances and waiting for office hours
29
Using E-Governance enables staffs/students
to register and request for institution’s
services using online forms
30
Using E-Governance enables staffs/students
to submit their grievances and problems
they encountered in service delivery
processes and follow up it using
institution’s webpage/portal
31
Using E-Governance enables staffs/students
to pay their service charges and fees online
Use of E-Governance
32
I use E-Governance to communicate and
book appointments with institution’s
official in charge
33
I use E-Governance to look for job
vacancy or admission
34
I use E-Governance to do course
registration and request for other services
online
35
I use E-Governance to pay for school fees
and other services charges online
Source: Survey, 2017
23

666(34.2%)

1167(59.9%
)

28(1.4%)

59(3.0%)

30(1.5%)

613(31.4%)

1054(54.2%
)

24(1.2%)

123(6.3%)

135(6.9%)

615(31.5%)

790(40.5%)

12(0.6%)

286(14.7%
)

247(12.7%)

676(34.7%)

530(27.2%)

23(1.2%)

426(21.8%
)

295(15.1%)

670(34.4%)

516(26.5%)

9(0.5%)

478(24.5%
)

277(14.1%)

655(33.6%)

503(25.8%)

13(0.7%)

466(23.8%
)

313(16.1%)

654(33.5)

501(25.7%)

10(0.5%)

493(25.3%
)

292(15.0%)

55(2.7%)

58(3.0%)

9(0.5%)

986(50.6%
)

842(43.2%)

914(46.9%)

989(50.7%)

23(1.2%)

16(0.8)

8(0.4%)

740(37.9%)

1085(55.6%
)

40(2.1%)

31(1.6%)

54(2.8%)

467(23.9%)

862(44.2%)
850(43.6%)

234(12.0%
)
414(21.2%
)

241(12.4%)

431(22.1%)

146(7.5%
)
124(6.4%
)

732(37.5%)

534(27.4%)

114(5.8%
)

247(12.7%
)

323(16.6%)

54

131(6.7%)
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Appendix II
Step by Step Practical Procedures of the Analysis of
Data Using SPSS
1.

Click the Variable view to defining the variables
in the data (i.e. I define the following variables in
the data)
(i)
Effectiveness & Effective of services
delivery which contain eight questions
(i.e. Eff1, Eff2, Eff3, Eff4, Eff5, Eff6,
Eff7 and Eff8 will be used as Name of
the variable, Type will be numeric,
width is 8, decimal is 0, label will bear
the questions under the heading of the
variable, value is define as SA for
5points value, A for 4 points value, D
for 3 points value, SD for 2 points value
and UD for 1 point value).
(ii)
Quality of services delivery which
contain seven questions (i.e. Qua1,
Qua2, Qua3, Qua4, Qua5, Qua6 and
Qua7 will be used as Name of the
variable, Type will be numeric, width is
8, decimal is 0, label will bear the
questions under the heading of the
variable, value is define as SA for
5points value, A for 4 points value, D
for 3 points value, SD for 2 points value
and UD for 1 point value).
(iii)
Reduction in services delivery which
contain only one question (i.e. Red1
will be used as Name of the variable,
Type will be numeric, width is 8,
decimal is 0, label will bear the
questions under the heading of the
variable, value is define as SA for
5points value, A for 4 points value, D
for 3 points value, SD for 2 points value
and UD for 1 point value).
(iv)
Good Governance of services delivery
which contain nine questions (i.e.
GOO1, GOO2, GOO3, GOO4, GOO5,
GOO6, GOO7, GOO8 and GOO9 will
be used as Name of the variable, Type
will be numeric, width is 8, decimal is
0, label will bear the questions under the
heading of the variable, value is define
as SA for 5points value, A for 4 points

2.
3.
4.

5.

6.
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value, D for 3 points value, SD for 2
points value and UD for 1 point value).
(v)
Customers’ Satisfaction of services
delivery which contain six questions
(i.e. CUS1, CUS2, CUS3, CUS4, CUS5
and CUS6 will be used as Name of the
variable, Type will be numeric, width is
8, decimal is 0, label will bear the
questions under the heading of the
variable, value is define as SA for
5points value, A for 4 points value, D
for 3 points value, SD for 2 points value
and UD for 1 point value).
(vi)
Use of E-Governance which contain
four questions (i.e. UEG1, UEG2,
UEG3 and UEG4 will be used as Name
of the variable, Type will be numeric,
width is 8, decimal is 0, label will bear
the questions under the heading of the
variable, value is define as SA for
5points value, A for 4 points value, D
for 3 points value, SD for 2 points value
and UD for 1 point value).
Saving of the file as egovernance2017
Click on Data view to enter data value
Entering the data using the response of the
respondents in the questionnaire on each
question of the variable define in step 1 above
Calculate the number of respondents and their
percentage on each option (SA, A, UD, D, SD)
using the below steps:
(i)
Click on Analyse on the menu bar
(ii)
Select Descriptive Statistic from drop
down menu
(iii)
Select Frequencies
(iv)
Highlight all the variables already
defined by click on the first data and
press down shift key and click on the
last data, then move them to variable
(v)
Click ok.
(vi)
On the output screen (frequency is the
total number of respondents that pick a
particular option while valid percent
represent the percentage)
Calculate the Regression Analysis using the
below steps:
(i)
Merging the all the data values on each
variable together as one (i.e. all the
eight data values on effectiveness &
effective of service delivery as one data
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(ii)

value, then repeat same for others.
Therefore, it remain only 5 independent
variables (i.e. effectiveness & effective
of service delivery, Quality of services
delivery, Reduction of services delivery,
Good governance of services delivery
and Customers’ satisfaction of services
delivery ) and only one dependent
variable i.e. Use of E-governance after
merging the four questions under it as
one.
Click on Analyse on the menu bar

(iii)
(iv)
(v)

(vi)
(vii)

Select Regression from drop down
menu
Select Linear
Select both dependent variable (i.e. use
of e-governance) and independent
variables (i.e. effectiveness & effective
of services delivery, quality of services
delivery, reduction in service delivery,
good governance and customers’
satisfaction of services delivery)
Click ok.
Select necessary output on the output
screen.
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ABSTRACT
Management is an all-encompassing concept/activity which deals with the process of administering or controlling an
organization. Such an organization may be a business venture, government organization, professional society,
cultural society, religious/theological society or any similar unit. Theology refers to the systematic study of the
nature of God, the Supreme Being. Although spiritualism and materialism are two distinct philosophical concepts,
both actually appear to influence one another in the practical spheres. The paper argues that the practice of theology
presents prima facie ingredients of the functions and principles of management. Thus, the paper presents a holistic
reflection on the contribution of Nigerian university intellectuals to management development through theological
practices and leadership. First, the world’s theological organizations - including Christianity, Islam and African
Traditional Theology/Fringe Theologies - are surveyed. A showcase is then made of some intellectuals who are/were
leaders within these organizations. Specific intellectuals whose biodata were dissected are Adejare Adeboye, W. F.
Kumuyi, E. Bolaji Idowu, Daniel Olukoya and Rufus Ositelu. Others include Abdul-Lateef Adegbite, Is-haq
Oloyede, Tajudeen Gbadamosi and Wande Abimbola. In general, theological organizations are related to
management since the former are composed of human beings, thereby presenting challenges relating to the
management of the 5Ms – money, men, machine, materials and methods. The paper thus establishes a connection
between theology and management history/development. As a result of this connection, it follows that the stronger
and more utilitarian theological practices in Nigeria are, the better will management practice become. Among
others, it is envisaged that the paper will assist in promoting inter-faith and inter-denominational understanding
towards (inter)national peace and sustainable management development. Further work can be done by investigating
the degree of compliance of theological organizations, especially (mega) organizations which have business
ventures, to Fayol’s 14 principles of management.
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(xii) Tenure: There should be stability of tenure for
employees.
(xiii)
Initiative: Adequate room need to be created
for employees to be creative in their work
place.
(xiv)
Esprit de Corps: Team spirit need to be
encouraged.

1. INTRODUCTION

Management is an all-encompassing concept/activity
which deals with the process of administering or
controlling an organization. Such an organization may be
a business venture, government organization, professional
society, cultural society, religious society or any similar
unit. Management may also refer to the group of core
administrators which are saddled with administering an
organization.

Management development has been promoted in Nigeria
through the activities of the Centre for Management
Development (CMD), an initiative of the Federal
Government of Nigeria, which was established in 1973
(www.cmd.gov.ng). Other independent activities to
promote management have been championed by
professional associations. These include Nigerian Institute
of Management (NIM) (which was founded in 1961)
(https://nim.ng) and Chartered Institute of Personnel
Management of Nigeria (CIPM), established in 1968
(https:/www.cipmnigeria.org).
The
practice
of
management has also been sustained through
Departments/Faculties of Management in universities and
other higher institutions e.g. Faculty of Environmental
Design and Management, Obafemi Awolowo University,
Ile-Ife (established in 1982).

Scientific management theory was developed by scholars
such as Frederick Taylor (1856 - 1915), Henri Fayol
(1841 – 1925) and Peter Drucker (1909 - 2005). Several
management principles and concepts have been
enunciated (Drucker, 1955; Taylor, 1911). For instance,
the 5 basic Ms of management are regarded to be money,
men, machine, materials and methods. Also, the five basic
functions of management as postulated by the French
mining engineer, Henri Fayol are planning, organizing,
coordinating, controlling and commanding. He also laid
down principles of management known as Fayol’s 14
principles of management. These principles are:
(i) Division of labour: i.e. employee need to be
encouraged to specialize for improved
productivity.
(ii) Authority: Authority should exist but with
utmost responsibility
(iii) Discipline: Discipline need to exist and be welldefined.
(iv) Unity of Command: There should be one direct
supervisor per employee
(v) Unity of Direction: That is, employees need to
work with unity of purpose.
(vi) General Interest: Individual interests need to be
subordinate to general or group interest.
(vii) Remuneration:
Remuneration
should
be
reasonable and fair to all employees as much
as possible.
(viii)
Centralization: Employees need to be as
close as possible to the decision-making
process.
(ix) Scalar Chain: The hierarchy of position of an
employee within the organization need to be
clearly defined.
(x) Order: There should be clean, safe, tidy and nonchaotic facilities within the organization.
(xi) Equity: There should be fairness to all categories
of employees.

In two preceding papers (Uzuegbu and Nnadozie, 2015;
Godwin et al, 2017), Fayol’s 14 principles were examined
vis-a-vis two peculiar organizations, to test the strengths
and weaknesses of the principles. These organizations are
respectively libraries and information centres, as well as
startup organizations. The authors concluded that the
principles are certainly relevant to these organizations.
Theology refers to the systematic study of the nature of
God, the Supreme Being. It includes the study of religious
truth, religious questions and the relationship of human
beings to God (Morris, 1982). Although both spiritualism
and materialism are two distinct philosophical concepts,
both actually appear to influence one another in the
practical spheres. For instance, Peale (1952) reduces the
process involved in theological faith to a psychological
phenomenon via ten rules which aid the practice of faith.
He summarized the activity of realizing physical things
through faith (a theological phenomenon) as a 3 stage
behavioural management process viz. pray, picture it and
actualize it. Obadare (2018) has presented a systematic
discourse and critique on the influence of theological
practices on political power in Nigeria.
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The fundamental basis of organized theology is the belief
in a transcendental ultimate Supreme Being who is known
by various equivalent names. All the theologies normally
believe that human beings have souls which came from
this Being and which will at one time or the other, in one
form or the other, leave the physical bodies to meet their
creator (Supreme Being). All theologies normally believe
that there is what is called evil and there is good, and that
there is a reward system for doing evil or good. While
some theologies believe expressly in the concept of
heaven and earth (e.g. mainstream Christianity, Islam and
African Traditional Religion), many fringe religions
believe in the concept of reincarnation.

In general, theological organizations are related to
management in view of the fact that the organizations are
populated by human beings – men, women and children
from all walks of life in business, academia, entertainment
industry etc - who partake in fellowship there. This
naturally prompts challenges relating to the management
of the 5Ms. That is, the leaders of organized theological
groups are significant with respect to management theory
and practice, especially in Nigeria, due to the following
reasons:
(i) The theological leaders exercise leadership and
governance over a large number of people
who worship or do fellowship within their
organizations.
(ii) The theological leaders influence decisions in the
society. This is due to the fact that secular
leaders and managers are usually members
of theological organizations who normally
defer to the theological leaders for advice.
(iii) Due to reverence for them, theological leaders
get patronage from across the society and
not necessarily just from their congregation
alone.

The focus of the present paper is on management history
as it relates to intellectuals in the Nigerian University
System (NUS). The paper argues that the practice of
theology presents prima facie ingredients of the functions
and principles of management. That is, religious
organizations also satisfy management principles. The
paper therefore examines the contributions of past and
present intellectuals from the NUS to management
development via theological bodies. This is done by first
presenting highlights of several general theological
philosophies from the ancient times up to the present. It
thereafter examines the contributions of select
intellectuals in the NUS across theological divides
encompassing Christianity, Islam, African traditional
religion and fringe religions.

In a previous paper, the author presented the contributions
of two American university intellectuals who have at one
time or the other held managerial positions, namely Chief
Scientist of an aircraft manufacturing company, and Head
of a university academic department, respectively
(Oluwade, 2018). In a subsequent paper (Oluwade, 2019),
the focus was on the contribution of two Nigerian
university intellectuals, namely Ayodele Olutuminu
Awojobi (1937 – 1984) and Pius Adebola Adesanmi
(1972 – 2019), to management development in Nigeria.

For the purpose of the present study, only intellectuals
who satisfy (a) below and either or both (b) and (c) are
considered:
(a) Persons who are currently an academic staff or
have been academic staff in a conventional
university or research institute;
(b) Persons who received earned Doctor of
Philosophy (Ph.D) degree from conventional
universities.
(c) Persons who hold or have held key positions in
theological organizations.

In the present paper, further focus is put on Nigerian
university intellectuals, but this time, with respect to their
contribution to management development through the
practice of theology. A representative sample of the
intellectuals has been selected from different religious
affiliations. A few of these intellectuals, such as Bolaji
Idowu and Is-haq Oloyede, formally/primarily studied
theology as primary professions which earned them
degrees universities. Many others however studied
theology only as supplementary or short-term refresher
courses after an earlier distinct professional training e.g.
Adejare Adeboye, W. F. Kumuyi, Lateef Adegbite and
Wande Abimbola. The primary fields of the selected
intellectuals include the mathematical sciences, biological
sciences and arts/humanities.

It need be noted that although some of the intellectuals
considered are presently full time theological leaders, they
still involve in teaching and research in the respective
theological schools of their organizations. In fact, many of
them are Chancellors/Proprietors/Visitors to universities
established by their theological organizations.
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2. A SHORT HISTORY
THEOLOGY IN NIGERIA

OF

punishment and remission of sin as imparted by
a priest (absolution).
(g) Extreme Unction: Here, a priest anoints
(normally with oil) and prays for a believer who
is in danger of death.

ORGANIZED

First, it need be emphasized that both Christianity and
Islam, the two leading theological practices in Nigeria, are
foreign theologies. Prior to their importation into the
country, the indigenous theological practices of different
cultures, African traditional religion, held sway. In
Southwest Nigeria, for example, theologies via Ifa
divination were leading practices. These traditional
practices influence the way ceremonies (such as naming
and, burial ceremonies) are done and provide solutions for
health challenges, demonic attacks and related challenges
(Johnson, 1921). Other theological practices, or
philosophies as some claim to be, came into Nigeria from
oriental countries (eastern part of the world), and are
largely referred to as fringe religions. Some of these
practices are Buddhism and Bahai Faith

While the Catholic Church (the first Christian
congregation) absolutely still retains all the seven rites,
other churches only faithfully practice some of the rites.
For instance, emphasis in the African Church is on
Baptism and Holy Communion.
Islam, on the other hand, is predicated on five
fundamental principles, otherwise referred to as the five
pillars of Islam, namely (https://en.wikipedia.org/wiki):
(a) Faith that God, otherwise called Allah, is one (known
in Islam as Shahadah)
(b) Observance of prayers five times everyday at
designated times spread through the day (Salat)

Islam came into Nigeria in the early 19th century through
the influence of Othman dan Fodio in Northern Nigeria
(Lemu, 2002). There are three basic doctrinal forms of
Islam, namely, Shia, Sunni and Sulfism; these defer in the
approaches to the practice of the theology. Christianity,
on the other hand, was initially brought to the country in
the latter part of the 19th century, through the European
missionaries, including those of the Christ Missionary
Society (CMS) (https://en.wikipedia.org/wiki).

(c) Alms-giving to the poor (Zakat)
(d) Fasting during the designated month of Ramadan
(Sawm).
(e) Holy pilgrimage to the land of Mecca (Hajj). This is
expected to take place at least once during the lifetime of
an adherent of Islam.

Traditionally, there are seven basic rites of Christianity.
These rites, otherwise called sacraments, are still being
observed by liturgical/orthodox churches in little or great
dimension. The rites are (Morris, 1982):

Majority of Muslims in Nigeria believe in an Islamic
practice called Sunni. Other practices include Shia,
Sufism, Ahmadiyya and Darul Islam. A similarity or
pattern can be seen in the use of prayer beads across some
theological practices e.g. Rosary is used by Catholics,
Tasbih (or Misbaha) by the Islamic faithfuls and divining
chain (‘opele’) by devotees of Ifa divination traditional
system. Judaism is the theology presently practised by the
Jews, who are Jesus Christ’s native people while he was
on earth.

(a) Baptism: In this rite, water is usually poured on
the head of a believer as a symbol of spiritual
regeneration.
(b) Confirmation: This is rite of admittance of a
baptized person to full membership of Christian
faith or church.
(c) The Eucharist (or Holy Communion): This
sacrament commemorates the last supper of
Jesus Christ. It is marked by consecrated eating
of bread and drinking of wine.
(d) Matrimony: This is rite of marriage to the Lamb
of God, Christ Jesus.
(e) Orders: These reflect the grades of Christian
ministry e.g. order of priesthood.
(f) Penance: This is sacrament of repentance (i.e.
contrition), confession to a priest, acceptance of

2.1. Christianity
Christianity is a theological practice based on the
teachings of Jesus Christ, who was born by a virgin called
Mary. Christianity as a religion is based on the holy book
called Bible (www.o-bible.com/kjv.html). Christianity
came into being as an organized theological practice by
the early disciples of Jesus Christ after his
ascension/transition in the first century of the Common
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Era. For the purpose of this paper, theological practices
are classified into two basic groups for convenience sake
viz. Pre-20th Century Christian organizations (OCO) and
Post-19th Century Christian organizations (NCO). Almost
all the former organizations are generically regarded as
orthodox churches/organizations.

(iii) Baptist Church: The name of the church came as
a result of a strong belief in water baptism
by immersion. The Baptist Church is a
church founded in England in 1609 by John
Smyth (c.1566 – c.1612) and his colleagues.
(iv) Methodist Church: The Methodist church is a
church founded in the 18th century via the
teachings of John Wesley (1703 – 1791) and
his brother Charles Wesley (1707 – 1788).

Although the Catholic Church existed as the sole
Christian denomination for several centuries, a plurality
of denominations came initially in the form of
Protestantism, a part of the radical Reformation
Movement of the 16th century of the Common Era. These
organizations are usually characterized by the fact that
their international headquarters were originally located
abroad while the Nigerian branches were outposts.
(https://en.wikipedia.org/wiki).

(v) Salvation Army: This organization was
established in 1865 and has its headquarters
in London, United Kingdom. The church is
characterized by a quasi-military command
structure (https://www.salvationarmy.org).

2.1.1. Pre 20th Century Christian Organizations

(vi) United Evangelical Church: The church was
formerly known as Qua Iboe Church. It was
founded in 1887 in Nigeria by an Irish
missionary, Rev. Samuel Alexander Bill,
after his voyage from Belfast, Ireland. The
headquarters is in Uyo in the present Akwa
Ibom
State
of
Nigeria
(www.unitedevangelicalchurch.org.ng).

Orthodox Christian organizations are ordinarily the
organizations which are members of the Roman Catholic
Church or factions which broke away from it. Examples
of these churches and a brief historical description of
them are presented below:
(i) Catholic Church: This is a church based on the
teaching of the Roman Catholic Church, i.e.
is the church which came into being as a
result of the activities of the direct disciples
of Jesus Christ such as Apostle Peter starting
from the first century of the Common Era.

(vii) Watchtower Bible and Tract Society: The
denomination is also known as Jehovah’s
Witnesses. It was established in the 1870s in
Pennsylvania, USA by Charles Taze Russell.
The denomination came into Nigeria in the
1920s
(https://www.jw.org/en/jehovahswitnesses/activities/construction/3000kingdom-halls-in-nigeria).

(ii) Anglican Church: This is a global church
headed by the Archbishop of Canterbury,
England. It was established in 1867 in
England, and known there as the Church of
England. The church in Nigeria has since
got its independence and known as the
Church of Nigeria (Anglican Communion).
This is the church of the famous Bishop
Samuel Ajayi Crowther (1809 - 1891) who
is the first African Bishop and leader of the
church. Among others, the Bishop translated
the Holy Bible from English language into
Yoruba language and was instrumental in
the establishment of many schools in both
the present southern and northern parts of
Nigeria. The church was closely associated
with the famous Church Missionary Society
(CMS).

(viii)

Church of Jesus Christ of the Latter Day
Saints: This religious organization is
otherwise known as Mormon Church. It was
founded by Joseph Smith in 1830 in Fayette,
New York, USA. Its headquarters is in Salt
Lake City, Utah, USA. The Nigerian branch
of the church came into being in 1962.

(ix) Church of Christ, Scientist: This Christian
denomination is also known as Christian
Science. The church was established in 1879
.by Mary Baker Eddy 1821 – 1910) in
Boston, Massachusetts, USA. The Nigerian
group was formed in 1946 in Lagos.
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(x) Presbyterian Church of Nigeria: The church was
established in 1846 in the Calabar area of
present Cross Rivers State of Nigeria by
Rev. Hope Waddell and other missionaries.
These missionaries came from the United
Presbyterian Church of Scotland, which was
established in 1707. The origin of
Presbyterianism can be traced to the works
of John Calvin (1509 – 1554) and John
Knox (1513 – 1572). The secretariat of
Prebyterian Church of Nigeria is located in
Ogbor Hill, Abia State.

from the United Kingdom headquarters.
These missionaries were D. P. Williams, A.
Turnbull and W. J. Williams. Prior to this
time, there was a Christian spiritual revival
within the country. Many of the initial
members of the church were from the Faith
Tabernacle Congregation of Nigeria. Christ
Apostolic Church.
(iii) Evangelical Church Winning All (ECWA),
formerly known as Evangelical Church of
West Africa: It was founded in Nigeria in
1954 with headquarters in Jos, in the present
Plateau State of Nigeria. Formal activities in
the organization were however preceded by
evangelical works by foreign missionaries
since 1893. Such missionaries include
Rowland Bingham, Thomas Kent and
Walter Gowans who were from Canada and
USA.

2.1.2. Post 19th Century Christian Organizations
In this paper, non-orthodox Christian organizations are
classified into three for convenience sake viz.
Gospel/Evangelical/Pentecostal organizations, White
garment organizations and Christian Fellowships and
umbrella groups.
2.1.2.1 Gospel/Evangelical/Pentecostal Christian
Organizations

(iv) The Redeemed Christian Church of God
(RCCG): This Christian denomination was
established in 1952 in Nigeria.

Gospel/Evangelical/Pentecostal Christian organizations
are normally non-orthodox Christian organizations that do
not prescribe white apparel as worship gowns. Also, their
mode of worship is traditionally marked with preaching
on the capability of a worshipper to have direct one on
one relationship with his/her maker via powers inherent in
the gospel. This latter characteristic is however also
fulfilled by many orthodox denominations in recent times.
Examples of organizations which belong to the gospel
Christian
organizations
include
the
following
(https://en.wikipedia.org/wiki):

(v) Church of Christ in Nations (COCIN): The
church was established in 1904 and has
headquarters in Jos in the present Plateau
State of Northern Nigeria. The church was
formerly known as Church of Christ in
Nigeria. It is also known by the local name
‘Ekklesiyar Kristi A Nigeri’.
(vi) Four Square Gospel Church: The church was
founded in 1923 by Aimee Semple
McPherson in Los Angeles, California,
USA. The Nigerian denomination of the
church came into being in 1955
(https://foursquare.org.ng).

(i) The Apostolic Faith Church: This church
denomination was established in 1906 in
Portland, Oregon, USA by Florence L.
Crawford. The church was formerly known
as Apostolic Faith Mission. The church
came to Nigeria around 1940s.

(vii) African Church: The African Church came into
being in 1901. It was established by
Nigerian (African) members of the Anglican
Church as a result of a disagreement with
the leadership of the latter who were mainly
Europeans. The headquarters of the church
is thus in Nigeria. Some of the schools
which were established by the church are the
famous Ebenezer African Church Primary
Schools, a group of schools located in
different parts of Ibadan (such as Oke-Ado

(ii) The Apostolic Church: It is a church which came
into being in 1916 in Ammanford, United
Kingdom via the activities of Daniel Powell
Williams and others who were originally
members of the Apostolic Faith Church. The
origin of the Nigerian branch of the church,
Apostolic Church Nigeria, can be traced to
1931 via the activities of three missionaries
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and Ekotedo) in the present Oyo State of
Nigeria.
(viii)

(xv)

Evangelical Church of Yahweh (ECOY):
This church was founded in Nigeria in 1973
by Primate T. O. Olabayo. While the
national headquarters is in Ilorin, Kwara
State, its international headquarters is in
Maryland,
Lagos
(www.ecoyinternational.com).

(xvi)

God’s Kingdom Society (GKS): This
denomination was founded in 1934 by Saint
Gideon Meriodere Urhobo in Lagos in 1934.
He was the first leader (called President) of
the organization. He was influenced by the
teaching
of
Jehovah’s
Witnesses
(https://www.mountaingks.org).

(xvii)

Living Faith Church: This church is
otherwise known as Winners Chapel. It was
established in 1983 by Bishop David
Oyedepo. He is an architect by professional
training. The international headquarters of
the church is in Ota, Ogun State, Nigeria.

(xviii)

Bible Life Holiness Ministry:
The
ministry/church was established in 1983 by.
Pastor Anthony Abiodun Mayungbo, who
was assisted by his wife, Pastor (Mrs.) Helen
Mojisola
Mayungbo.
The
church’s
headquarters is in Ibadan, Oyo State. Pastor
Abiodun Mayungbo is a scientist by
professional training who is a holder of a
Master’s degree in Biochemistry; his wife
was trained as an educationist. He had his
spiritual background in a white-garment
church, The Church of the Lord (Aladura),
where his father was a pastor. Pastor
Abiodun Mayungbo’s church is however a
gospel church. His wife had spiritual
tutelage
in
the
Scripture
Union
(https://www.biblelifeholiness.org).

(xix)

Universal College of Regeneration: This
religious organization was established in
1952 by Emmanuel Olufunmilayo Odumosu
(1915 – 1988). He learnt carpentry as a
profession and was otherwise known as
‘Jesu Oyingbo’.

Assemblies of God Church: The church was
founded in 1914 in USA and was
subsequently established in Nigeria. The
Nigerian headquarters is in Enugu in the
present Enugu State of Nigeria.

(ix) Deeper Life Bible Church: The organization
became a church in 1982, after existing as a
Christian fellowship for nine years.
(x) Church of God Mission International: This
church initially came into being in 1962 as a
prayer group which was officially
inaugurated in 1965 by Rev. Edgar Perkins
in Benin City, Nigeria. In 1968, Archbishop
Benson Idahosa joined the church from
Assemblies of God Church where he was
then a Sunday School Superintendent.
Archbishop Idahosa later carried out
expansion activities as the de facto leader.
(xi) Mountain of Fire and Miracles Ministry (MFM):
The church was founded in 1989 in Lagos,
Nigeria.
(xii) Gospel
Faith
Mission
International
(GOFAMINT): This Christian group was
founded by Rev. Reuben Akinwalere
George in Yaba, Lagos in 1956. The founder
was worshipping at Christ Apostolic Church
pending
this
time.
The
National
headquarters of the church is located in
Ojoo, Ibadan while the International
headquarters is located in Aseese village,
Lagos-Ibadan Expressway, Ogun State.
(xiii)

(xiv)

The Redeemed Evangelical Mission
(TREM): The church was founded in 1981
by Bishop Mike Okonkwo. The international
headquarters is
located
in
Lagos
(www.trem.org).
Christ Apostolic Church (CAC): It was
founded in 1941 in Nigeria by Apostle
Joseph Ayo Babalola as a break-away
organization from The Apostolic Church.
Apostle Babalola was a road construction
driver by profession.

Examples of other organizations that are post-19th century
organizations include Gospel Apostolic Church, Christ
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Life Church, Commonwealth of Zion Assembly (COZA),
Champions Royal Assembly, Foundation Faith Church
(also known as Salem Church), Dunamis Church, New
Covenant Church, and Laughter Foundation. Some others
include Christ Chapel International Churches (CCIC),
Kingsway International Christian Centre, Christ Embassy
(also known as Believers Love World), Synagogue
Church of All Nations, Power Pentecostal Church,
Household of God Fellowship, Latter Rain Assembly and
Word of Life Bible Church.

2.1.2.3 Christian Fellowships and Umbrella Groups
This group include the following, among others:
(i) Christian Association of Nigeria (CAN): This is an
umbrella group for Christians in Nigeria. It was
established in 1976. The association’s membership
comprises of five blocs namely: Catholic Secretariat of
Nigeria, Pentecostal Fellowship of Nigeria, Organization
of African Instituted Churches, Evangelical Fellowship of
West Africa and Christian Council of Nigeria.

2.1.2.2 White Garment Churches
This category of Christian organizations is characterized
by regular wearing of white or related garments by
worshippers during church services and within the church
premises.
Some
of
these
churches
include
(https://en.wikipedia.org/wiki):

(ii) Bible Society of Nigeria (BSN): This organization
was established in 1966. It came into being via the
passion of Nigerian Christians like Dr. Francis Akanu
Ibiam, the first indigenous Governor of the then Eastern
Region of Nigeria, which comprised of the present SouthEast and South-South states of Nigeria. The headquarters
of the organization is in Lagos. The society was initially
an overseas’ outpost of the British and Foreign Bible
Society (BFBS), which had been previously active in
Nigeria since 1807 (www.biblesociety-nigeria.org).

(i) Cherubim and Seraphim Church (C & S): This
church is otherwise known variously as
Holy Order of Cherubim and Seraphim,
Sacred Order of Cherubim and Seraphim
etc. It was formed in 1925 by Moses
Orimolade Tunolase (1879 – 1933) who was
born in Ikare-Akoko in the present Ondo
State of Nigeria. He had his initial religious
background in the Anglican Church.

(iii) Scripture Union (SU): The international parent
movement of this organization was established in 1867 by
Josiah Spiers in the United Kingdom. The activities of the
organization were brought to Nigeria around 1885, though
Scripture Union (Nigeria) was registered as a Christian
organization in 1967 (www.sunigeria.org)

(ii) Celestial Church of Christ (CCC): Celestial
Church of Christ was founded in 1947 by
Samuel Bilewu Joseph Oshoffa (1909 –
1985) in Porto-Novo, Benin Republic. He
had his spiritual background in Methodism.
The international headquarters of the church
is in Lagos while its world headquarters is in
Imeko,
Ogun
State,
Nigeria
(www.celestialchurchofchristworldwide.org).

(iv) Full Gospel Business Men’s Fellowship International
(FGBMFI): This organization was formed in 1951 by
Demos Shakarian in California, USA. A branch of the
association was subsequently established in Nigeria. It
was primarily established as a fellowship for Christian
business men (and women).
(v) Mount Zion Faith Ministries International: This is
essentially a Nigerian drama group established in 1985 by
Evangelist Mike Bamiloye, assisted by his wife Gloria
Bamiloye. The headquarters of the organization is in
Ibadan (www.mountzionfilms.org).

(iii) Church of the Lord, Aladura: The church was
established by Josiah Olunowo Ositelu
(1900-1966) in 1925. It was inaugurated in
Ogere-Remo, in the present Ogun State of
Nigeria.

Other examples of Christian fellowships which are not
necessarily formal churches include

(iv) Brotherhood of the Cross and Star: This
Christian group was established in 1956 by
Olumba Olumba Obu (b. 1918) in Calabar,
in the present Cross River State of Nigeria.
Since 2000, the son of the founder has been
leading the church.

(a) Christian Foundation (CHRISFO)
(b) University-based chapels (inter-denominational), of
which university intellectuals often hold the positions of
Chaplains or Chairmen of Chapel Councils e.g.
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(i) Chapel of Resurrection, University of Ibadan,
(ii) University Chapel, Obafemi Awolowo
University, Ile-Ife
(ii) Chapel of Christ the Light, University of
Lagos
(c) Student Christian Fellowships e.g.
(i) Lagos Varsity Christian Union (LVCU)
(ii) Ibadan Varsity Christian Union (IVCU)
(iii) Fellowship of Christian Students (FCS)
(iv) Evangelical Christian Union (ECU)
(v) University Joint Christian Union (UJCU)
(vi) Anglican Student Fellowship (ASF)
(vii) Baptist Student Fellowship (BSF) etc.
(d)Music Ministries e.g.
(i) CAC Good Women Choir led by Mrs.
Fasoyin
(ii) Evangelist Bola Are group
(iii) Evangelist Tope Alabi group
(iv) Panam Percy Paul group
(v) Evangelist Dupe Solana group
(vi) Evangelist Funmi Aragbaiye group
(vii) C & S Church Movement (Ayo Ni o) choir
(viii)
Ayewa group led by Bayo Adegboyega
(ix) Evangelist Esther Igbekele group
(x) Gospel Musicians Association of Nigeria
(GOMAN)
(e) Living Seed Fellowship led by Brother Gbile Akanni.
(f) Pentecostal Fellowship of Nigeria (PFN)

Some of the major organizations in Islam, with particular
reference to the advent of Islam in Nigeria are as follows
(https://en.wikipedia.org/wiki;
https://rlp.hds.harvard.edu/faq):
(i) Moslem Student Society of Nigeria (MSSN):
This was founded in the 1950s by a group of
Nigerian students among whom was AbdulLateef Adegbite (1933 – 2012).
(ii) Nigeria Supreme Council for Islamic Affairs
(SCIA): This council is an umbrella
organization for Islamic practitioners in
Nigeria. It was established in 1973, though it
took off formally in 1974 when its pioneer
officers were elected during a conference
held in Kaduna in the present Kaduna State
of Nigeria. Its permanent President-General
is any incumbent Sultan of Sokoto, the seat
of Nigerian Islamic caliphate (Shittu, 2011).
(iii) Maitatsine Religious Movement: This Nigerian
Islamic movement was established by
Mohammed Marwa (1927 – 1980). He was
otherwise known by the nickname
‘Maitatsine’, whose meaning in Hausa
language is ‘the one who damns’. He
originally hailed from Marwa in Cameroon
republic. Members of the group are known
as ‘Yan Tatsine’. The founding of the sect
may be traced to about 1945 when he
relocated to Kano, in the present Kano State
of Nigeria, from Cameroon.

2.2. Islam
Islamic theology is a religious belief and practice which is
based on the teaching of Islam. The key figure in Islam is
Mohammed, the prophet through whom the basic
teachings of the theology was conveyed. Islam itself is
predicated on the Quran, the holy book of the adherents; it
is also based to some extent on the Hadith, which is a
collection of the writings of the early disciples of Prophet
Mohammed.

(iv) Islamic Movement of Nigeria: This religious
group came into being in 1979 and is led by
Sheikh
Ibrahim
El-Zakzaky.
The
organization’s headquarters is housed in a
building called Husainiyya Baqiyatullah
which is located in Zaria, Kaduna State of
Nigeria. The group is otherwise called
Shi’ite.

The presence of Islam in West Africa can be traced to the
9th and 10th century via trans-Saharan trade. However, its
advent into (Northern) Nigeria was pronounced through
the Sokoto caliphate established by Othman Dan Fodio in
the late 18th and early 19th century (Lemu, 2002).

(v) Nasrul-Lahi-L-Fatih Society (NASFAT): This
organization was established in 1984 by an
elite Islamic prayer group led by Murtala
Akangbe in Ibadan, Oyo State of Nigeria.

University intellectuals are significant in the practice of
Islam in Nigeria due to the fact that they often serve as
(Chief) Imam and Chairmen of Moslem communities of
universities.

(vi) Ansar-ud-Deen Society of Nigeria: This
organization was formed in 1923 in Lagos,
Nigeria, by a group of Islamic faithfuls.
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(e) Moslem Communities in Universities e.g.
University of Ilorin Moslem Community,
University of Abuja Moslem Community
(f) Islamic group headed by Shaykh Musa Ibrahim
Ajagbemokeferi whose activities were mainly in
Ekiti area of the present Ekiti State of Nigeria.
(g) Young
Moslem
Brothers
and
Sisters
(YOUMBAS)
(h) Misbaudeen Islamic Centre (MIC)
(i) Muslim Rights Concern (MURIC)
(j) Jamatu Nasir Islam (JNI)

(vii) Ahmadiya Muslim Jama’at: This Islamic
organization was established in 1889 in
Punjab, British India. The founder was
Mirza Ghulam Ahmad (1836 – 1906). The
headquarters is in United Kingdom. The
organization came to Lagos, Nigeria in
1916.
(viii)

Federation
of
Muslim
Women’s
Associations in Nigeria (FOMWAN): This
organization was established in 1985 in
Minna, Niger State. The association was
formed by a delegation of Moslem women
from several states of Nigeria (Fahm, 2017).

2.3. African Traditional Religion and Fringe Religions
African Traditional Religion (ATR) simply refers to the
various organized theological practices of the indigenous
peoples of Africa. These practices predate the importation
of Christianity and Islam into Africa. In the south western
part of Nigeria, for example, ATR practice is commonly
done via the Ifa divination system (Abimbola, 1976;
Oluwade and Longe, 2003; Idowu, 1962).

(ix) Boko Haram: Boko Haram is a jihadist Islamic
organization in Nigeria which was founded
in 2002 in Maiduguri, in Northern Nigeria
by Ustaz Mohammed Yusuf (1970-2009). It
is an offshoot of the Islamic State in West
Africa, also known as Jamaat Ahl as-Sunnah
lid-Da’wah wa’l-Jihad.

Some of the organizations which have basis in ATR are
(https://en.wikipedia.org/wiki):

(x) Jama’tu Nasril Islam (JNI): This organization
was established in 1962 in Northern Nigeria.
The formation was facilitated by Sir
Ahmadu Bello (1910 – 1966), the then
premier of Northern Nigeria who was also a
traditional title holder, Sardauna (Crown
Prince) of Sokoto. The headquarters of the
organization is in Kaduna in the present
Kaduna State of Nigeria.

(i) Reformed Ogboni Fraternity (ROF): This
organization was established in 1914 by a
Nigerian clergyman of the Anglican
Communion, Lagos, Archdeacon T. A. J.
Ogunbiyi. The organization was however
only incorporated under Nigerian laws in
1943. The brotherhood is not a religion per
se as members have different religious
beliefs.

(xi) Islamist Yan Izala Movement: This organization
was formed and led by Sheikh Abubakar
Mahmoud Gumi (1922 – 1992). He was the
Grand Khadi of Northern Nigeria between
1962 and 1967 and is a former leader of
Jama’tu Nasril Islam.

(ii) Aborigine Ogboni: This is a fraternity whose
origin can be traced to Ile-Ife c. 4500 BC,
before the arrival of Oduduwa in the town.
On arrival in the town, Oduduwa, the
legendary father of the Yorubas, met
Obatala as the ruler before he (Oduduwa)
later ruled the town. The organization is
otherwise known as Osugbo in the Ijebu part
of South western Nigeria. A modern elitist
variant of this organization is the ROF.
(Oba-Ogboni-Agbaye, 2019).

Some other Islamic organizations in Nigeria include:
(a) National
Council
of
Moslem
Youth
Organizations (NACOMYO)
(b) Al-Fatih-UI-Quareeb Islamic Society of Nigeria
(c) League of Alfas and Imams
(d) Islamic group headed by Alhaji Azeez
Ajagbemokeferi who lived in Ibadan in the
present Oyo State.

(iii) Council of the Traditional Priests of Ile-Ife: This
traditional Yoruba organization is otherwise
known as Isoro. It was formed in 1951 by
Chief Lodoko Fasogbon in Ile-Ife, in the
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present Oyo State of Nigeria (Olupona,
2011).

Imperator (Leader) of the organization, and
was a one-time President of the New York
Institute for Psychical Research. H. Spencer
Lewis was also an inventor. The
organization professes that it is not a religion
but a non-political, non-governmental
mystical organization. The international
headquarters is in San Jose, California while
the Nigerian headquarters is in Calabar in
Cross River State (Clausen, 1981; Daniels,
1981; https://www.amorc.org.ng).

(iv) Yoruba Religion: This refers to aggregate of
religious beliefs and practices, typified by
Ifa divination, whose origin can be traced to
ancient Ile-Ife which the Yoruba people of
south western Nigeria believe to be the
cradle of mankind.
Fringe religions, on the other hand, are theologies which
are not classically Christianity, Islam or African
traditional religion. These theologies have some elements
of the other theologies and many originated from or are
blends of the theologies of the oriental (eastern) or
occidental (western) countries. Some of the theological
organizations which fall in the category of fringe religions
are as follows (https://en.wikipedia.org/wiki):

(iv) Freemasonry: This organization came into being
in the late 14th century. Its leader is known
as Grand Master and a branch/unit is called
Grand Lodge. Its Nigerian headquarters is in
Lagos.
(v) Bahai Faith: `This was founded in 1863 by Mirza
Hosayn-Ali Nuri Baha’ullah (1817 – 1892),
a native of Iran, who lived in the Middle
East. The theological practice was brought
to Nigeria in the 1920s by an English
botanist, Richard St Barbe Baker (1889 –
1982) who worked in the Southern part of
Nigeria.

(i) Eckankar (also simply known as ECK): This
spiritual organization was established in
1965 by Paul Twitchell in San Diego,
California, USA, and was subsequently
brought to Nigeria. The spiritual home of the
organization is in Minnesota. The spiritual
leader is called Living ECK Master, and is
otherwise known as Mahanta. The current
leader
is
Sri
Harold
Klemp
(https://www.eckankarnigeria.org).

(vi) International Society for Krishna Consciousness
(ISKCON):
This
organization
was
established in 1966 by A. C. Bhaktivedanta
Swami Prabhupada in New York, USA. He
is the Guru and Spiritual Master of the
society. The organization is based on
oriental theological practices in earlier
centuries. It is otherwise known as Hare
Krishnas, and has its international
headquarters in India. The organization was
brought to Nigeria in 1979 by Indian
mystics. The Nigerian headquarters is in
Lagos (International Society for Krishna
Consciousness, www.iskon.org).

(ii) Grail Movement: The formation of this
theological group can be traced to the
publication of its holy book, ‘In the Light of
Truth’, in 1926. It was written in Austria
under the pen name Abd-ru-shin by the
founder, Oskar Ernst Bernhardt (1875 –
1941). The expanded complete edition was
published by him in 1931. The organization
was introduced to Lagos, Nigeria by a
famous Nigerian industrialist and lawyer,
Chief Adeyemi Lawson (1924 -1993) who
later became President of the Nigerian
Association of Chambers of Commerce,
Industry,
Mines
and
Agriculture
(NACCIMA). The Nigerian headquarters is
in Lagos (Abdruschin, 1934).

(vii) One Love Family: This organization was
founded in 1987 by Sat Guru Maharaj Ji,
whose original name was Mohammed
Ajirobatan Ibrahim (b. 1947). Although he
was born in Ghana, he is a Nigerian who has
been living in Nigeria. He goes by the title
‘Living Perfect Master’. The headquarters of
the organization is located in a village in the

(iii) Ancient and Mystical Order Rosae Crucis
(AMORC): This organization was founded
in 1915 by an American, Harvey Spencer
Lewis (1883 – 1929). He was the first
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suburb of Ibadan called Satguru Maharaj Ji
village.
(viii)

mosques. He was Nigerian military Head of
State between 1975 and 1976.
(iii) General Muhammadu Buhari (b. 1942) – a
Moslem; Nigeria’s Head of State between
1983 and 1985, and current civilian
executive president (2015 to date).
(iv) General Sani Abacha 1943-1998) – a Moslem;
he was Nigeria’s military Head of State
between 1993 and 1998.
(v) General Ibrahim Badamasi Babangida (b. 1941)
– a Moslem; he was Nigeria’s Military
President between 1985 and 1993.
(vi) Dr. Goodluck Ebele Jonathan (b. 1957) – a
Christian of the Anglican Communion; he
was Nigeria’s civilian Vice President
between 2007 and 2010 before becoming
President between 2010 and 2015.
(vii) Professor Yemi Osibanjo (b. 1957) – a Christian
pastor of the Redeemed Christian Church of
God; he is the incumbent civilian Vice
President of Nigeria (2015 to date).
(viii)
General Yakubu Gowon (b. 1934) – a
Christian; he was Nigeria’s military Head of
State between 1966 and 1975.
(ix) Alhaji Sir Abubakar Tafawa Balewa (1912 –
1966) – a Moslem; he was Nigeria’s first
civilian Prime Minister between 1960 and
1966.
(x) Chief Jeremiah Obafemi Awolowo (1909 –
1987) – a Christian of the Methodist
denomination; he was the first premier of
South west Nigeria in the 1950s and Vice
Chairman of the Federal Executive Council
and Minister of Finance between 1966 and
early 1970s.
(xi) Sir Ahmadu Bello (1910 – 1966) – a Moslem;
he was the first Premier of Northern Nigeria
and ruled between 1954 and 1966.
(xii) General Aguiyi Ironsi (1924 – 1966) – a
Christian; he was Nigeria’s military Head of
State between January and July 1966.
(xiii)
Dr Alex Ekwueme (1932 – 2017) – A
Christian of the Anglican Communion; he
was Nigeria’s civilian Vice President
between 1979 and 1983.
(xiv)
Dr. Abubakar Bukola Saraki (b. 1962) – a
Moslem; he was Nigeria’s Senate President
between 2015 and 2019.
(xv) Mr. Justice Ibrahim Tanko Muhammad (b.
1953) – a Moslem; he is the incumbent
Chief Justice of Nigeria.

Buddhism: This is a theological organization
which originated from ancient India between
the 6th and the 4th centuries BCE. It is due to
the teachings of Gautama Buddha
(c.563/480 – c.483/400 BCE). Buddhist
temples exist in Nigeria.

(ix) Hinduism: Hinduism is an Indian theological
practice which was founded between 500
BCE and 300 BCE. The practice contains a
broad range of philosophies. It came to
Nigeria in the early part of the 19th century
via Indian immigrants.
(x) Taoism: This theological practice is due to Lao
Tzu who was a Chinese who lived in the 4th
century BCE.
3.
CONTRIBUTION
TO
MANAGEMENT
DEVELOPMENT VIA THEOLOGY
In this section, the respective individual contributions of
select university intellectuals, past and present, are
presented via their biodata. These are opinion leaders by
virtue of the influence which they and their theological
organizations wield in the society. Key political leaders in
Nigeria and abroad (i.e. Presidents, Vice Presidents,
Governors, legislators, judges etc) are registered members
of their respective organizations or consult them for
spiritual guidance from time to time. The presentation in
this section is done under three headings viz. Christian
theology, Islamic theology, and African traditional
religion/fringe religions.
Examples of past and present Nigerian secular leaders
who professed one theological philosophy or the other
and had/have some form of affinity with theological
leaders include the following:
(i) General (Chief) Olusegun Obasanjo (b.1937) – a
Christian of the Baptist denomination; he
was Nigeria’s military Head of State
between 1976 and 1979 and second civilian
executive president between between 1999
and 2007.
(ii) General Murtala Mohammed (1938-1976) – a
Moslem who worshipped regularly in
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(xvi)

(xvii)

(xviii)

(xix)

(xx)

(xxi)

(xxii)

Alhaji Shehu Shagari (1925 – 2018) – a
Moslem; he was Nigeria’s first civilian
Executive President of Nigeria between
1979 and 1983.
Alhaji Umar Musa Yar’adua (1951 – 2010)
– a Moslem; he was Nigeria’s civilian
Executive President from 2007 to 2010.
Alhaji Ahmad Lawan (b. 1959) – a Moslem;
he is the incumbent President of the
Nigerian Senate and Chairman of National
Assembly.
Major General Babatunde Idiagbon (1943 –
1999) – a Moslem; he was Nigeria’s Deputy
Military Head of State, serving in the
capacity of Chief of Staff, Supreme
Headquarters between 1983 and 1985.
Justice Aloma Mukhtar (b. 1944) – a
Moslem; she was Nigeria’s first female
Chief Justice between 2012 and 2014.
General Abdulsalami Abubakar (b. 1942) –
a Moslem; he was Nigeria’s military Head
of State between 1998 and 1999.
Femi Gbajabiamila (b. 1962) – a Moslem;
he is the incumbent Speaker of Nigeria’s
House of Representatives.

Ondo in the present Ondo State of Nigeria. The founder
initially trained as a herbalist before he became converted
to Christianity after initial spiritual background in the
Anglican Church and later Cherubim and Seraphim (C &
S) Church.
Pastor Adeboye attended primary school in his
hometown, Ifewara, in the present Osun State of Nigeria.
He then continued schooling at Ilesha Grammar School
for his secondary education where he finished in 1956.
Subsequently, he completed a Bachelor of Science degree
in mathematics from the University of Ife, Ile-Ife (now
known as Obafemi Awolowo University) in 1967 (He
initially enrolled for the degree programme at the
University of Nigeria, Nsukka but completed it at the
former due to the Nigerian civil war). He thereafter
received a M.Sc. and Ph.D degree in Applied
Mathematics from the University of Lagos, Nigeria in
1969 and 1975 respectively. His area of specialization
was Hydrodynamics, the mathematical study of stationary
water and the flow of water. He lectured mathematics at
both the University of Lagos and University of Ilorin,
Nigeria, where he was a Senior Lecturer, before taking up
full time ministry.
Pastor Adeboye joined RCCG in 1973 and rose through
the ranks to become the General Overseer and Leader of
the church in 1981, after the demise of the church’s
founder. As GO of the church, he has been instrumental in
the establishment of branches of the church in all nooks
and crannies of the world. One of the well-known
programmes of his church is the annual Holy Ghost
Congress held both in Nigeria and abroad. In 2008, he
was adjudged as one of the 50 most influential
personalities in the world by the Newsweek magazine. He
was a pioneer columnist on theology with the Guardian
Newspaper of Nigeria in 1983 (http://guardian.ng).

3.1. CHRISTIAN THEOLOGY
In this subsection, the university intellectuals whose
contributions to management development are presented
via their biodata are Adejare Adeboye (b. 1942), W. F.
Kumuyi (b. 1941), E. Bolaji Idowu (1913 - 1993), Daniel
Olukoya (b. 1957) and Rufus Ositelu (b. 1952). The
organizations which they oversee (oversaw) have
presence in virtually all the continents of the world. All of
them are/were prolific authors
(https://en.wikipedia.org/wiki;
www.eaadeboye.com;
Idowu, 1962;
https://www.tclpfw.org/Download/sunday_school_downl
oad.php?filename=BRIEF_PROFILE_OF_ARCHBISHO
P_DR._RUFUS_OKIKIOLAOLU_OSITELU.pdf,
https://www.openheavensdaily.org)

3.1.2. W. F. Kumuyi
Pastor William Folorunso Kumuyi is the General
Superintendent of Deeper Life Bible Church (DLBC),
with international headquarters in Lagos, Nigeria. He
established the church in 1982. Prior to this, he started to
oversee a precursor of the church, Deeper Life Christian
Ministry, in 1973 in his residence at the staff quarters of
the University of Lagos, Nigeria while he was a lecturer.

3.1.1 Adejare Adeboye
Dr. Enoch Adejare Adeboye, popularly known as Pastor
E. A. Adeboye (aka Daddy GO) is the General Overseer
(GO) of the Redeemed Christian Church of God (RCCG),
with international headquarters in Nigeria. This is a
Pentecostal organization established in 1952 by Pastor
Josiah Olufemi Akindayomi (1909 – 1980), a native of

He was born in Erin-Ijesha in the present Osun State of
Nigeria. He attended Mayflower School Ikenne, in the
present Ogun State of Nigeria. This is a school established
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by Dr. Tai Solarin (1922 – 1994) and his American wife
Sheila, both of whom are professed atheists; Dr. Solarin
was principal of the school during the studentship of the
young William Kumuyi. Pastor Kumuyi obtained the
West African School Certificate in 1961. In 1962, he
started teaching mathematics at the same school. He
thereafter gained admission to the University of Ibadan,
Nigeria, where he received a Bachelor of Science degree
in mathematics in 1967, He subsequently obtained a
Postgraduate Certificate in Education from the University
of Lagos, Nigeria and then he was employed as a lecturer
in the university in 1973.

1976, after the church in Nigeria became autonomous, a
position he held until his retirement in 1984.

3.1.4. Daniel Olukoya
Dr. Daniel Kolawole Olukoya is the General Overseer of
Mountain of Fire and Miracles Church, popularly known
as MFM. The church has its international headquarters in
Lagos, Nigeria.
Dr. Olukoya was born in the present Ondo State of
Nigeria. He attended St Jude’s Primary School, EbuteMetta, Lagos, and then Methodist Boys High School,
Lagos for his secondary education. Between 1976 and
1980, he studied at the University of Lagos, Nigeria
where he received a Bachelor of Science degree in
Microbiology. He thereafter received a Doctor of
Philosophy (Ph.D) degree from the University of Reading,
United Kingdom.

At one time or the other in the past, Pastor Kumuyi
church was reputed to have the highest number of
branches in Nigeria. He has been a famous radio and teleevangelist.
3.1.3. E. Bolaji Idowu
E. Bolaji Idowu (1913 – 1933) is a former patriarch/head
of the Methodist Church of Nigeria, professor and Head
of Department of Religious Studies, University of Ibadan,
Nigeria.

In 1989, Dr. Olukoya founded the MFM. Prior to this, he
was a researcher at the Nigerian Institute for Medical
Research, Lagos and specialized in genetics, molecular
biology and biotechnology. He is the proprietor of a
professional football club, Mountain of Fire and Miracles
FC, Nigeria.

Professor Bolaji Idowu was born in Ikorodu, Lagos State,
Nigeria. He started his education at Ikorodu from where
he attended Wesley College, Ibadan for his secondarylevel education. He thereafter became a headmaster at a
primary school in Remo, Ogun State. After being
ordained a Methodist priest in 1942, he attended Wesley
House, Cambridge, England for his priestly training
between 1945 and 1948. In the early 1950s, he enrolled
for a doctor of philosophy degree (Ph.D) in Religious
Studies at the University of London, United Kingdom,
earning the degree in 1955. His Ph.D thesis is a
masterpiece in which he, among others, debunked the idea
that Africans don’t worship the genuine God, thereby
bringing African Traditional Religion into the mainstream
of classical theological studies. This thesis was published
as a book in 1962 (Idowu, 1962).

3.1.5. Rufus Ositelu
The Most Reverend Dr. Rufus Okikiolaolu Olubiyi
Ositelu is the Archbishop and Primate of the Church of
the Lord (Aladura) Worldwide. He is a son of the founder
and first primate of the church, Prophet General Josiah
Olunowo Ositelu (1900-1966). Dr. Rufus Ositelu is a
computer scientist by professional training. He obtained
two earned doctorate degrees – one in computer science
and the other in theology.
Dr. Rufus Ositelu was born in Ogere-Remo, in the present
Ogun State of Nigeria. He attended Christ Church School
(Anglican), Ogere for his primary education between
1958 and 1964. Before gaining admission to Prospect
High School, Abanla, Ibadan in 1966, where he
completed secondary education in 1970, he attended the
Institute of Professional Studies, Apata-Ganga, Ibadan in
1965. Between 1971 and 1974, he worked with the
Nigerian Bottling Company Limited. In 1974, he left the
shores of Nigeria where he studied for the Diploma in
Data Processing course at the Control Data Institute,
Frankfurt, Germany. He received further professional

After a brief priestly service in Germany between 1957
and 1958, Dr. E. Bolaji Idowu was employed as an
academic staff of the Department of Religious Studies,
University of Ibadan in 1958. He served as Head of
Department between 1963 and 1976. In 1972, while being
a professor at the University of Ibadan, he became the
President/Head of the Methodist Church of Nigeria.
Thereafter, he was pronounced patriarch of the church in
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Abeokuta. He thereafter gained admission to King’s
College, Lagos where he completed his secondary
education in 1956, during which he co-founded MSSN.

training at the Institute of Data Processing Management,
United Kingdom from 1976 to 1979.
Between 1980 and 1981, Archbishop Ositelu worked as a
Data Processing Practitioner in Germany. He attended the
Institute of Economics, Germany between 1982 and 1983.
In 1983, he pursued further education at the WesternKennedy University, USA where he obtained a combined
Master and doctorate degree in Computer Science from
the institution’s Department of Engineering in 1986. The
title of his PhD dissertation was ‘Resystemization Life
Cycle – Computer Economics’. While working as a
computer scientist, he attended several theological
training which culminated into the award of a Bachelor of
Theology (1996) and a second PhD degree in Religion
(2000) from the Covington Theological Seminary,
Rossville, USA.

He obtained a Bachelor of Arts degree in Law from the
University of Southampton, England in 1962. He
subsequently received a doctorate degree in law after
studying at the College of Law for Solicitors, Lancaster
Gate and also at Gray’s Inn England between 1963 and
1965.
3.2.2 Is-haq Oloyede
Professor Is-haq Oloyede is the incumbent Registrar of
Nigeria’s Joint Admission and Matriculation Board
(JAMB), the government body which conduct
examinations for admission into higher institutions in
Nigeria, including universities, polytechnics and colleges
of education. He is the Secretary General of Supreme
Council for Islamic Affairs in Nigeria and Executive
Secretary of Nigeria’s National Inter-Religious Council.
He is also the President of Association of African
Universities. He is a past Vice Chancellor of the
University of Ilorin, Nigeria, and had previously served as
co-Secretary of Nigeria’s National Political Reform
Conference.

Dr. Ositelu was instrumental to the establishment of the
first German branch of the Church of the Lord (Aladura)
Worldwide in 1994. He subsequently became the fourth
Primate
of
the
entire
church
in
1998
(https://www.tclpfw.org/Download/sunday_school_downl
oad.php?filename=BRIEF_PROFILE_OF_ARCHBISHO
P_DR._RUFUS_OKIKIOLAOLU_OSITELU.pdf).
3.2. ISLAMIC THEOLOGY

Professor Oloyede hails from Ogun State of Nigeria. For
his secondary education, he attended Progressive Institute,
Agege, Lagos between 1969 and 1973 and thereafter
studied at Arabic Training Centre, Agege, Lagos from
1973 to 1976. He received a certificate in Arabic and
Islamic Studies from the University of Ibadan in 1977. In
1978, he gained admission into the University of Ilorin
where he received Bachelor of Arts degree in Arabic
(1981) and thereafter a Doctor of Philosophy degree in
Islamic Studies in 1991. He joined the services of the
University of Ilorin in 1982 and rose through the ranks to
become a professor of Islamic studies in 1995.

In this subsection, an insight into the contribution of
Nigerian university intellectuals - who are adherents of
Islam - to management practice is presented. Intellectuals
whose biodata are examined are Abdul-Lateef Adegbite
(1933 – 2012), Is-haq Oloyede (b. 1954) and Tajudeen
Gbadamosi (https://en.wikipedia.org/wiki/).
3.2.1 Abdul-Lateef Adegbite
Dr. Abdu-Lateef Adegbite (1933 – 2012) was the
founding National President of the Muslim Students
Society of Nigeria (MSSN) in the 1950s and a former
Secretary-General of Nigeria’s Supreme Council for
Islamic Affairs. He is a former Attorney-General and
Commissioner for Justice in the old Western Region of
Nigeria in the early 1970s. He was a law lecturer at the
University of Lagos from 1960s until he retired into
private law practice in 1976.

3.2.3 Tajudeen Gbadamosi
Professor Tajudeen Gbadamosi is a retired professor of
History at the University of Lagos and the incumbent
Chairman of the Governing Council of Lagos State
Polytechnic. He is the incumbent Chairman of Muslim
Community of Lagos State. He is a former Chief Imam of
the Central Mosque of the University of Lagos, Nigeria.

Dr Lateef Adegbite is a native of Abeokuta in the present
Ogun State of Nigeria who was born on 20th March, 1933.
He initially attended Arabic school before completing his
primary education at St. Paul’s Primary School, Igbore,
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3.3. AFRICAN TRADITIONAL RELIGION AND
FRINGE RELIGIONS

theologies in Nigeria. This was accomplished via a study
of past and present university intellectuals who play or
played or are playing leadership roles in theological
organizations.

In this subsection, a biographical study of Wande
Abimbola (b. 1932), a university intellectual who is a
prominent representative of African traditional religion
and
fringe
religions,
is
presented
(https://en.wikipedia.org/wiki/; Abimbola, 1976)

The paper is an attempt to understand the country called
Nigeria via its management history as it relates to
theological practices, from a philosophical perspective
(Sinclair, 1964, Hospers, 1976). The paper provides
opportunity for the youth to learn from the past towards
imbuing them with knowledge for nation building.

Professor Wande Abimbola is a former Vice Chancellor
of the University of Ife (now Obafemi Awolowo
University), Ile-Ife, Nigeria (1982 – 1990), where he was
also a professor of Yoruba language and literature. He
was the pioneer Head of the Department of African
Languages and Literature of the university. He is also the
official spokesman for Ifa and Yoruba Religion
worldwide (Awise Awo Agbaye). The latter is a
chieftaincy title which was bestowed on him in 1981 by
the Ooni of Ife – the traditional ruler of Ile-Ife town,
regarded as the cradle of Yoruba people of South-western
Nigeria. The installation was based on the
recommendation of the community of Ifa priests in
Yourubaland. In addition, Professor Abimbola is a past
Majority Leader in the Nigerian Senate.

The paper is predicated on the fact that there is rarely any
Nigerian manager who doesn’t belong to one theological
organization/church or the other. Thus, leaders in the
theological organizations significantly influence decisions
in the society and may be regarded as indirect political
and economic leaders. The paper provides a glimpse into
the array of theological bodies which directly or indirectly
shape management development and practice in Nigeria.
In essence, the paper provides insight into the lives of
some key representatives of the Nigerian theological
enterprise. It provides a glimpse into the lives of some
university intellectuals, past and present, whose
contributions in the theological sphere make them
powerful figures in the entire political, industrial and
other managerial firmament of the society. The paper also
assists in providing a comparative theological insight into
the various theologies thereby facilitating theological
tolerance. This in turn assists in providing societal
stability, harmony and unity which support effective
management. Thus, inter-faith understanding is
facilitated.

Professor Wande Abimbola was born on 24th December,
1932 in Oyo, in the present Oyo State of Nigeria. He
obtained a Bachelor of Arts degree in History from the
University College, Ibadan (now University of Ibadan) in
1963. He thereafter obtained a Master’s degree in
Linguistics from North-western University, USA in 1966.
This was followed by a Doctor of Philosophy (PhD)
degree in Yoruba Literature from the University of Lagos,
Nigeria (1971), thus becoming the first PhD graduate of
the university.

There have been attempts by some theological
practitioners in forming ‘Chrislam’, an amalgam or fusion
of Christianity and Islam (Droogers and Greenfield,
2001). One organization which belongs to this category is
‘True Message of God Mission’ (also known as ‘OkeTude’) which was established in Lagos in 1996 by
Prophet Samsudeen Oladimeji Saka. He was a herbalist as
at the time the organization was established
(www.oketudechurch.org).

Professor Abimbola started his university academic career
at the University of Ibadan in 1963, and was there until
1965. He served as a Junior Research Fellow at the
Institute of African Studies of the university. In 1966, he
joined the services of the University of Lagos, staying
there until 1972 when he became a teaching staff of the
University of Ife. He rose to become a professor in 1976
in the latter university. Professor Wande Abimbola left
the university in 1991 from where he taught at different
universities in USA.

5. CONCLUSION
There is no doubt that Nigerian university intellectuals
have made significant contributions to the field of
management via theological practice from time
immemorial. This has been more pronounced since the

4. DISCUSSION
This paper has examined the significance of theology in
management by studying the evolution of organized
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nation’s independence on 1st October, 1960 as a result of
the large number of universities.
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ABSTRACT
Key Performance Indicators (KPIs) are variables for performance assessment. It is paramount to measure or
evaluate the qualities of an individual’s performance periodically for a sustainable progression. One of the viable
means of motivating staff in the academic environment is to ensure that staff are rewarded with promotion and other
forms of advancement as at when due. In practice, this is not automatic as staff advancement is usually based on a
number of criteria or indicators that should be aggregated to achieve a fair and transparent judgment. Staff
advancement may be in form of promotion, opportunity for special training, administrative role etc. The objective of
this study, therefore, was to model some Key Performance Indices (KPIs) with a view to determining the staff that
indeed merits advancement in Kampala International University, using the concept of fuzzy logic. The techniques
basically involve fuzzification, application of fuzzy operators, rule generation, aggregation of the rule output and
defuzzification. The implementation of the identified KPIs is carried out in Matlab software environment; in the
process, a number of rules were generated. The proposed study shows the standard procedures of representing
staff’s achievements in a way that pave smooth path for their advancement through a number of transparent steps
that is free of subjectivity. This study further shows that all the staff whose performances were appraised got the
form of advancement that corresponds to their achievement; thus, the technique used gives a much better way of
addressing classification problems. The technique used also solves the problem of sharp boundaries that exist in the
classical approach being used in the study domain.
Keywords: fuzzy logic, performance appraisal, staff advancement, classification, KPIs.
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compromised and the affected applicants that are not in
their good book always fall victim of their biasness. In
view of this, the proposed study focuses on using a
transparent and knowledge representation approach, fuzzy
logic, to model a number of KPIs which is usually
inevitable for staff advancement in a typical higher
institution of learning. Fuzzy logic is widely reported in
the literature and it has been reported for use in employee
appraisal as proposed in (Shaout & Yousif, 2014).

1. INTRODUCTION

The overall success of an institution in achieving its
strategic goals relies so much on the performance level
and general efforts put in by the collective employees
(Kiruja & Mukuru, 2018), therefore, staff motivation has
some key roles to play at ensuring that an institution
achieve its set goals. Unfortunately, several higher
institutions of learning are not doing enough to
reciprocate the commitments of their employees and this
is capable of affecting the growth and development of
such institution either directly or indirectly. Although,
some employers are aware of this simple fact but
deliberately choose to exploit their staff, this act is
capable of frustrating the staff and may also result in
lowering the institutions’ standard.

Fuzzy logic is part of the theory of fuzzy sets; sets that
calibrate vagueness and reflects how people think
(Negnevitsky, 2011). The technique is a powerful
problem solving approach that is capable of capturing the
way humans represent data and reason with the real-world
knowledge in the face of uncertainty. As reported in
(Rajasekaran & Pai, 2003), uncertainty arises due to
generality, vagueness, ambiguity, or incomplete
knowledge. The present study identified and modelled the
required indicators, and subsequently implements them
using matlab software. The rules generated in the course
of this study bring the clarity required to transform the
proposed model to a system for fairness in decision
making.

Determining the eligibility of staff for any form of
advancement requires the use of appropriate variables
such as the Key Performance Indicators (KPIs). KPIs are
very crucial for planning purposes and decision making.
The use of KPIs through supporting information, creates
transparency and it support decision makers at the
management level (Meier et al., 2013). There are several
ways by which staff may be encouraged or motivated, one
of them is by ensuring that they are promoted as at when
due. Motivation is the process that leads to behaviour, and
this process cannot be directly measured or observed
(Mawoli & Babandako, 2011).

When the judgement or decision taken on employee is
generally considered as fair, especially as regards to
motivation, job satisfaction sets in. Job satisfaction is very
essential in revitalizing staff motivation and the gesture
keeps their enthusiasm alive (de Lourdes Machado-Taylor
et al., 2016) If an employee is well-motivated, they can
put in all the efforts required to build a good reputation
for the organization that employ them and anything short
of this may lead to low commitment.

Previous study reported in (Panagiotakopoulos, 2013),
revealed various competing theories and models which
attempt to explain motivation at work. Maslow’s
hierarchy of needs model shows five levels from
physiological needs through safety needs, love needs, and
esteem needs, to the need for self-actualisation at the
highest level. In the expectancy-based model, the
performance depends on the perceived expectation
regarding effort expended and achieving the desired
outcome. Others are equity theory, which focuses on how
people feels and how fairly they have been treated in
comparison with the treatment received by others; and
goal-setting theory in which the intentions of people play
a very vital role in determining their behavioural pattern
(Martin, 2001).

The scope of this study focuses on the academic staff; the
modelling of data would therefore, be limited to this
category of staff only. A number of attributes identified as
indices and considered for modelling of academic staff
advancement in this study includes: research publications,
higher
degree
certificates,
service
to
the
community/administrative role, student supervision role
and teaching load.
This paper is structured as follows: In the next section,
some of the published works related to this study is
discussed; the concept of fuzzy set theory was briefly
discussed in section 3; while in section 4, the detail
modelling and evaluation techniques are illustrated.
Section 5 discusses some of the results generated, the
existing evaluation and the proposed evaluation approach

In several institutions of learning, the procedure used to
select those to be promoted is sometimes subjective and
not transparent enough. It is subjective in the sense that,
the opinions of the promotion panel sometime matters a
lot. The management team saddled with the responsibility
of choosing the most qualified applicants are sometimes
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is compared, while we summarised and concluded this
study in Section 6; also in Section 6, the direction for
further studies is indicated.

institutions of learning. Further analysis of the findings in
the study revealed that, the academic staff expressed less
satisfaction especially in research climate and conditions
of employment; the study concludes that it is imperative
to halt trend like these for the progress of the institution.

2. LITERATURE REVIEW
Studies reported in the literature have shown that every
employee deserve to be motivated and adequately
compensated for their efforts, as motivation usually boost
staff commitment towards the institution’s strategic goals.
Regular promotion of staff in the institution of higher
learning serves as a way of boosting their personal morale
as each staff is expected to receive commensurate
occupational earnings, acceptable compensation cost,
incidence and provision of employees benefit plan etc. A
survey on exploring key performance indicators reported
in (Badawy et al., 2016), identified different types of
KPIs approaches. The study however, focused more on
business organization.

There is possibility of high retention rate where staff are
adequately rewarded for their efforts; it is certain that the
performance of academic staff may have substantial
impacts on student learning and this is in line with the
study reported in (Oyagi & Kembu, 2014). The study
investigates the relationship between motivation and
retention of academic staff in a number of selected public
higher institutions of learning in Dar es-salaam, Tanzania.
The study further shed light on proper knowledge
management in the organization.
Also the research carried out
and reported in
(Panagiotakopoulos, 2013), recommends an immediate
need for firm owners to train their staff in order to regain
employee motivation, which has been lost due to the
provision of poor financial rewards. It is important to
appraise staff performance using the right techniques.
Fuzzy logic has been identified as one of the reliable
knowledge representation techniques that can be used for
performance evaluation. Fuzzy logic is a powerful
problem solving methodology that capture the way
humans represent and reason with the real-world
knowledge in the face of uncertainty (Macwan & Sajja,
2013).

In this study, we look at KPIs as requirements that need to
be adequately provided by individual staff in a typical
higher institution of learning for evaluation purposes and
in order to solve classification problems that relate to
advancement. KPIs as reported in (Amishi & Sukhbir,
2015), are very important variables for planning and
ensure proper control through supporting information,
creation of transparency and supporting decision makers
(Badawy et al., 2016). Generally, most employees desires
a good working environment within the organization
(Omar, Jusoff, & Hussin, 2010), and failure of the
organization to ensure the staff advances as at when due
can hinder the institutions growth. Further findings from
the study reported by Omar et al. (2010), indicates that the
incentives that the employee stand to benefit such as:
favourable working environment and Peer Corporation
have the biggest influence on employee loyalty and
commitment to work.

In order to ensure that the right staffs are compensated for
their efforts, there is need to ensure a transparent
evaluation of staff performance. This is why a model is
proposed in this study based on a number of KPIs for staff
advancement, using a knowledge representation
technique, fuzzy logic. This study aimed at filling the
gaps that is being experienced through the use of classical
approach in the study domain.

The cumulative benefits of motivating staffs in an
organization are enormous, the reports in (Nikita, Elena,
& Ulyana, 2015), relates the act of motivating staff in the
institutions of higher learning to research and
accomplishment. The study also identified course
scheduling such as: conducting lectures, seminars,
laboratory works as activities that facilitate the increase of
motivation among teaching staff for research work.

3. FUZZY LOGIC AS A
REPRESENTATION TECHNIQUE

KNOWLEDGE

In 1965, Lotfi Zadeh introduced fuzzy logic as a means of
modelling uncertainty in natural language (Yousif, 2016).
The concept of fuzzy logic describes the qualitative nature
aspects of the object, while a conventional logic system
focuses on their quantitative aspects. Fuzzy Logic (FL) is
a powerful problem solving methodology that captures the
way humans represent and reason with the real-world
knowledge in the face of uncertainty (Macwani and Sajja,

A nationwide study carried out in Portuguese higher
education (de Lourdes Machado-Taylor et al., 2016),
identified academic staff as a key resource in higher
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fuzzy set and f: Z  [0, 1]. For each data set, x  Z, f
(x) is the weight of membership of x. For instance, an
element mapping to the value 0 means that the member is
not included in the fuzzy set, while an element mapping to
1 describes a fully included member. Values strictly
between 0 and 1 characterize the fuzzy set members. The
set {x  Z | m (x) > 0} is referred to as support of the
fuzzy set (Z, m).

2013). Uncertainty arises due to generality, vagueness,
ambiguity, or incomplete knowledge. The technique of FL
provides a simple way to draw definite conclusions from
imprecise information.
Fuzzy logic is part of the theory of fuzzy sets; sets that
calibrate vagueness and reflects how people think
(Negnevitsky, 2011). The concept has been in existence
for a long time and it is an extension of an ordinary set
usually referred to as crisp set. It is also affirmed in (Xu &
Zhou, 2011), that Fuzzy provides a simple way to arrive
at a conclusion from terms that are vague and imprecise.
Fuzzy logic therefore, resembles the human make
decisions and possesses the ability to deal with reasoning
that is approximate rather than fixed and exact (Pavani,
Gangadhar, & Gulhare, 2012). The approaches used in
fuzzy set mimics how a person would make decisions
much faster; it resembles human decision making with its
ability to work from approximate data and find precise
solutions.

Three common operations usually defined on fuzzy sets
are: complement, intersection and union. The complement
of a set is its exact opposite. For instance, the complement
of a set of staff with satisfactory number of publications is
the set of staff with NOT satisfactory number of
publications. In other word, when we remove the set of
satisfactory number of publications by staff from the
universe of discourse, we obtain the complement with
respect to the variable removed.
Also, in fuzzy sets, the union is the reverse of the
intersection, in other word; the union is the largest
membership of the element in either set. Let U be a
domain and A, B, be fuzzy sets on U. Then three
operations can be defined on fuzzy sets, namely, union,
intersection and complement. These operations extend
and generalize the corresponding operations on Crisp Set
theory (Ganesh, 2006) :

Unlike classical logic which requires a deep
understanding of a system, exact equations and precise
numeric values, the use of fuzzy logic incorporates an
alternative way of thinking, which allows modelling
complex systems using higher level of abstraction that
originates from a knowledge-base and experience. The
classical logic does not allow for degrees of imprecision,
as usually indicated by words of phrases such as poor,
average and good; but instead, it relies on binary values
such as true or false. With the technique of FL, it is
possible to introduce a multi-valued logic linguistic
statements consisting of unsatisfactory, satisfactory,
average, good, and excellent. Fuzzy systems implement
fuzzy logic, which uses sets and predicates of this kind.

The union of A and B, denoted by A  B , is defined as
that fuzzy sets on U for which
( A  B)(x)  max( A( x), B( x))  x in U .
(1)
In a fuzzy set, an element may belong to more than one
set with different membership (Negnevitsky, 2011). A
fuzzy intersection is the lower membership in both sets.
For instance:

3.1
Analysis and operation of a fuzzy set structure
The concept of fuzzy set is an extension of the concept of
a crisp set (Ganesh, 2006). Just like a script set on a
universal set U is defined by its characteristic function
from U to {0, 1}, a fuzzy set on a domain U is defined by
its membership function from U to [0,1]. The membership
of any data point, therefore, can be indicated in a set by
{0, 1} (Dua & Du, 2011).

The intersection of A and B, denoted by A  B , is defined
as that fuzzy set on U for which

A  B( x)  min( A( x), B( x)  x in U

(2)

The complement of A, denoted by A1 or Ā, is defined as
that fuzzy set on U for which

In fuzzy set theory, the membership can be described by a
value in the range [0.0, 1.0], with 0.0 representing
absolute falseness and 1.0 representing absolute truth. It
follows that given a set of data points X = {x} and a fuzzy
set Z, the membership of each data point x  Z can be
denoted by a membership function m as f (x), where Z is a

A1 (x) = 1-A(x)  x in U
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4.2.1 Fuzzification:
This involves taking the input variables and determining
the degree to which it belongs to each of the appropriate
fuzzy sets via membership functions. The crisp input is
always a numerical value limited to the universe of
discourse of the input variables and in this case, it is the
interval between 1 and 16. The study appraises the
attributes identified as KPI which gives the achievements
in respect of each staff. The input variables are fuzzified
against the linguistic statements to give its membership
value as represented in Table 1. Each of the staff
performance based on the selected KPI was mapped to
appropriate value within the membership function. In
other words, the input variables: r,t,s,p and c are limited
to the universe of discourse R, T, S, P and C respectively.
This is how the input variables are transformed to their
corresponding numeric values within the given range of
the membership functions in Table 1.

4. MATERIAL AND METHODS
4.1

Data collection and scope of the study

In the institution of higher learning, there are both
academic and non-academic staffs; however, this study
focuses on academic staff in Kampala International
University (KIU). As we earlier identified some forms of
staff advancements, this study specifically focused on
staff promotion. Some academic staffs in KIU were
interviewed and relevant information was collected.
Information obtained from the academic staff revealed
their academic qualifications, publications, teaching load,
the number of students they have successfully supervised
and the managerial roles they have been performing etc.
In order to have complete information requested, the staff
interviewed also supported their information with their
curriculum vitae. In addition, this study relies on some
oral interview conducted with some senior officers in
Human Resource and Quality Assurance units of the
university, with a view to getting the detail information on
all the documented KPIs for the university.

For instance, if a staff supervised a PhD student, being the
highest in that category, it has a code of ‘9’ as shown in
Table 2; and it has a corresponding membership value (or
fuzzy value) of 0.4 as shown in Table 1. The fuzzy value
ranges between 0 and 1, and it is usually determined
through the domain expert.

4.2
The proposed modelling of kpi for staff
advancement
In this study, we used the concept of fuzzy logic to model
some input variables identified as Key Performance
Indicators, (KPIs), namely: academic publications, higher
degree certificates, student supervision, community
development/administrative roles and teaching load. The
domain expert assigns values to each variable with
regards to their importance within the academic settings.
The indices were transformed to numeric values based on
the assigned values provided in Table 1. Fuzzy logic
based method was chosen for this task because it has
proved to be suitable in the handling of vagueness in a
systematic way and the theory of fuzzy set combines setwise thinking and continuous variables in a rigorous
fashion (Smithson & Verkuilen, 2006). The achievements
of each staff based on the five attributes being considered
in this study were coded and fuzzified as shown in Table
1.

Also, each of the attribute was further fragmented for
coding purposes and tabulated as shown in Table 2. The
table also shows the description of each attribute and how
they are transformed to numeric values.
The Fuzzification of each performance indicator based on
their linguistic variables is further analysed and illustrated
as follows. The fuzzy value of those linguistic variables
that is not within the membership function is assigned 0.0.
Certificates
Highest (Ph.D) = {14/1.0, 15/0.0, 16/0.0}
Higher (Master) = {15/0.8, 14/0.0, 16/0.0}
High (Bachelor) = {16/0.7, 14/0.0, 15/0.0}
Teaching Load
V. Adequate = {4/0.5, 5/0.0, 6/0.0}
Adequate = {5/0.4, 4/0.0, 6/0.0}
Inadequate = {6/0.2, 4/0.0, 5/0.0}

The steps required for the design of fuzzy logic models
are basically four (Negnevitsky, 2011), these steps are
listed as: fuzzification, rule evaluation, aggregation of the
rule output and defuzzification. We adopt Mamdani-style
inference system in Matlab Software for the
implementation.

Academic Publications
V. Satisfactory = { 10/0.6, 11/0.0, 12/0.0, 13/0.0}
Satisfactory = {11/0.5, 10/0.0, 12/0.0, 13/0.0}
Acceptable = {12/0.4, 10/0.0, 11/0.0, 13/0.0}
Not acceptable = {13/0.1, 10/0.0, 11/0.0, 12/0.0}
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words, the output in respect of each staff are determined
and combined as a single fuzzy set through the use of
fuzzy operator.

Although not all institutions have the named designations
or roles, however, they are available in the study domain,
while committee comprised of a number of staff take
charge in some other institutions.

The data represented in Table 3, takes into consideration
ten (10) staffs being the excerpt of the data collected from
staff (S1, S2,……,S10) and the five key performance
indicators ( PI1,….PI5), for their performance ratings. The
table shows the linguistic variables assigned to each
academic staff based on their performance as contained in
their curriculum vitae (the data source). In order for these
attributes to be implementable in the matlab software
environment, there was the need to transform them into
their equivalent numerical values as shown in Table 4,
which is based on membership value earlier represented
in Table 1.

Similarly, the number of students successfully supervised
by each academic staff is one of the indicators used for
modelling in this study. Supervision in this context
implies thesis completed and submitted for a postgraduate
degree. The modelling of each linguistic variable and
associated membership values are illustrated as follows:
Students Supervision
Higher Scholar (Ph.D) = { 7/0.4, 8/0.0, 9/0.0}
High Scholar (Master) = {8/0.3, 7/0.0, 9/0.0}
Scholar (PGD) = {9/0.1, 7/0.0, 8/0.0}

4.2.4 Defuzzification:
This is the last process in the fuzzy inference
implementation. In fuzzy system model, the final output
should be a crisp number. The aggregate output fuzzy set
is what is required as the input for defuzzification. There
are several defuzzification methods reported in the
literature, centroid technique according to (Negnevistky,
2011), is one of the most popular formulae used for
computing defuzzification. The Mamdani- style inference
requires that a centroid of two-dimensional shape be
integrated across a continuously varying function.
Mathematically, the centre of gravity (COG) can be
expressed as:

Also, one of the attributes being considered in this study
is the responsibility or roles assigned to an academic staff.
These roles may be principal, managerial or operational in
nature. Although, there may be a direct benefit for
performing any of these roles, it makes sense to ensure
these roles attract scores for promotion purposes.
Responsibilities / Roles
Principal Role = {1/0.3, 2/0.0, 3/0.0}
Managerial Role = {2/0.2, 1/0.0, 3/0.0}
Operational Role = {3/0.1, 1/0.0, 2/0.0}
4.2.2. Application of fuzzy operators and rule generation:
This defines the shaping of the consequent (a fuzzy set)
based on the antecedent (a single number). Generally, in a
situation where the fuzzy rule has multiple antecedents,
the use of AND operator or OR operator becomes
inevitable so as to obtain the single number that represent
the antecedent evaluation.
Through the implementation in Matlab software, some
rules were generated and the excerpt of these rules is
represented in Figure 5.1. These rules were applied to the
fuzzified inputs. When the antecedents of the fuzzy rules
are aggregated, it determines the corresponding decision
that should be taken as consequent.

b

COG =

 A( x) xdx
 A( x)dx
a

b

(4)

a

‘A’ denotes fuzzy set A while a, b represents the
interval on A
However, in this study, the set of values in Table 5, being
the aggregated outputs were defuzzified. This is achieved
by applying maximum function to the aggregated output
values, and this gives 0.5. This is a crisp single value
required for taking final decision. The said table represent
the final output of this operation.

4.2.3 Aggregation of the rule output: This is the process
of unification of the outputs of all the rules. It involves
taking all the fuzzy sets that represent the output of each
rule and combining them into a single fuzzy set in
preparation for the fifth and final step. The membership
functions of the rule consequents that are previously
scaled are combined into a single fuzzy set. In other
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being used classifies data based on sharp boundaries, i.e.
there is need to meet a particular threshold value. This
implies that there are only two possibilities; it is either a
staff qualifies to move forward or remain on the same
level till another year. A more flexible fuzzy logic
technique showcases the staff achievement in more
details, by mapping scores in respect of each staff to
appropriate linguistic statement.

5. RESULTS AND DISCUSSION
The objective of this study was to model a number of key
performance indicators with a view to achieving staff
advancement in the institutions of higher learning. The
modelling approach earlier represented in Section 4,
computes the mean membership values of the
performance indicators shown in Table 4, and
consequently generates the values shown in Table 5 in
accordance with the fuzzy logic techniques. This gives the
proposed performance model represented in Figure 5.1.

Also, since the technique of fuzzy logic follows a number
of sequential steps, the resulting model developed is not
affected by human opinion; it is therefore free of
subjectivity. This comparison is summarized in Table 6.
The comparison of the existing and proposed approaches
is based on a number of metrics.

Although, only 4 of the 10 staffs actually taken as sample
data merits promotion as shown in Table 5, however, in a
situation where other forms of advancements are available
but not enough for all staff to benefit, information in
Table 5 can be used for fair sharing. This makes fuzzy
logic technique to be more preferable in handling
classification problems to some other approaches,
especially the use of classical approach which in most
cases relies solely on discrete target values such as 0 and
1 for decision making.

6. CONCLUSION
The existing evaluation approaches used in appraising the
performance of academic staff in the study domain tilt
towards classical and based classification on sharp
boundaries. This paper attempts to fill this gap by
presenting a modelling approach that uses the techniques
of fuzzy logic. The proposed study models the data
collected from a number of academic staff at Kampala
International University. Some attributes identified as
indices and considered for measuring the performance of
academic staff for advancement purposes in their career
include: research publications, higher degree certificates,
services to the community/administrative role, student
supervision role and teaching load. In order to have a
better understanding of the proposed model, some rules
were generated. An excerpt of these rules is represented in
Figure 5.2. The rules can be implemented using any
suitable high level language.

From Figure 5.1, three sets of performances can be
inferred. Those staff whose performance is very
satisfactory can be considered for promotion, while those
whose performance appears to be satisfactory may be
considered for other forms of staff advancement as earlier
listed, which include special training/workshop as these
are usually subject to available funding.
Furthermore, the implementation of the proposed
modelling approach generates a number of rules. An
excerpt of the rules generated is illustrated in Figure 5.2.
The essence of rule generation is to bring about a clear
means of combining the attributes for decision making
purposes. By using any suitable high level language, the
rules generated can be implemented to achieve a system
that output a decision based on a number of antecedents.

Although, this study mainly focuses on promotion as a
form of staff advancement, however, the proposed model
shows how staff can still benefit from other forms of
advancement; this is why the fuzzy logic technique used
in this study is usually preferable to a classical approach
that sometimes relies on binary values. The proposed
approach shows how those that meets the threshold for
promotion automatically gets it, while those that appears
very close to the threshold may be compensated for other
forms of advancement such as special training,
administrative role etc. However, those found to have
performed unsatisfactorily are to be left out.

Figure 5.3 determines the relationship that exists between
the performance indicators and the decision output. The
surface view plotted for academic publication and
certificate against the output is represented in Figure 5.3.
The surface view shows that the higher the strengths of an
attribute, the higher the output.
Comparison of the existing technique with the fuzzy logic
technique shows that, the technique of fuzzy logic is more
flexible. In order to determine the eligibility of staff for
promotion within the study domain, the classical approach

The excerpt of the relationships that exist between
indicators and performance output was determined by
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plotting the surface view as illustrated in Figure 5.3. It
can be deduced from the diagram that the higher the value
measured in respect of each indicator, the higher the
performance output and vice versa.

[9] Mawoli, M. A., & Babandako, A. Y. (2011). An
evaluation of staff motivation, dissatisfaction and
job performance in an academic setting.
Australian Journal of Business and Management
Research, 1(9), 1.

This work can be extended by ensuring the transformation
of the proposed model to a system that automatically
measures staff performance based on the identified
indices. The computation of such staff achievement in real
time would fast-track the decision making by the
institution’s management.

[10] Meier, H., Lagemann, H., Morlock, F., & Rathmann,
C. (2013). Key performance indicators for
assessing the planning and delivery of industrial
services.
[11] Negnevitsky, M. (2011). Artificial Intelligence A
Guide to Intelligent Systems: Pearson Education
Limited.
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Table 1: Fuzzy inference system (FIS) Input variables
Input variables

Linguistic variables

Responsibilities/Roles (r)

Principal Role
Managerial Role
Operational Role
V. Adequate
Adequate
Inadequate
Higher Scholar (Ph.D)

Membership
value
0.3
0.2
0.1
0.5
0.4
0.2
0.4

High Scholar (Master)

0.3

Scholar ((PGD)

0.1

V. Satisfactory

0.6

Satisfactory

0.5

Acceptable

0.4

Not acceptable

0.1

Highest (PhD)

1

Teaching Load (t)

Students Supervisions (s)

Academic Publications (p)

Certificates (c)

Membership
function
1
2
1 R 3
3
4
5 4  T 6
6

8

11

15

85
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9
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Table 2: The descriptions of the input variables and their possible numeric values

S/N
o.

Attribute
s

Description

Codes

Obtainabl
e values

Responsibilities such as:
Principal role
1

RS

3

Principal Roles (P.R) e.g DVC,
Dean.

1–3
Managerial role 2

Managerial Roles (M.R.) e.g.
Directors, HODs.
Operational role 1
*Operational Roles (O.R.) e.g.
TLCs, D.Os.
V. Adequate 6
Adequate
5
Inadequate
4

2

TL

Teaching Load

3

SS

4

AP

Academic Publications

5

C

Certificates

Students Supervisions

Higher Scholar (Ph.D)
9
High Scholar (Master)
8
Scholar (PGD)
7
 20 publications 13
 15 publications 12
 8 publications 11
 3 publications 10
Ph.D
Masters
Degree

*TLC:

16
15
14

4-6

7–9

10 – 13

14 – 16

Staff under the supervision of the dean / hod, assigned to oversee teaching, learning and
control in the department.
* D.Os.: The desk officers are staffs under the supervision of the dean / hod, assigned to address
issues on students’ results.
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Table 3: Performance rating across the selected staff (Linguistic variables)

Note: S – satisfactory; V.S.—very satisfactory; A—acceptable; N.A. – not acceptable
P.--principal role; O.R—operational role; M.R.—managerial role

Table 4: Performance rating across the selected staff (Linguistic values)
S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

1

0.7

0.8

1

0.7

0.8

1

0.8

0.7

0.7

0.4

0.4

0.4

0.5

0.4

0.2

0.4

0.5

0.4

0.6

PI3 (Acad.Pub) 0.6

0.1

0.4

0.6

0.4

0.5

0.6

0.6

0.1

0.4

0.4

0.3

0.3

0.4.

0.3

0.3

0.4

0.3

0.0

0.3

0.3

0.1

0.1

0.2

0.0

0.2

0.3

0.2

0.1

0.1

*PI1
(Certificate)
PI2 (Teaching)
PI4
(Supervision)
PI5 (Roles)

*where PI denotes performance indicator.
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Table 5: The aggregated values of the performance rating
Criteria
Certificates

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10

1
0.7
0.8
1
0.7
0.8
1
0.8
0.7
0.7

Quality Publication
Student
Admin. *Average
teaching
supervision roles
fuzzy
values
0.4
0.6
0.4
0.3
0.5
0.4
0.1
0.3
0.1
0.3
0.4
0.4
0.3
0.1
0.4
0.5
0.6
0.4
0.2
0.5
0.4
0.4
0.3
0.0
0.4
0.2
0.5
0.3
0.2
0.4
0.4
0.6
0.4
0.3
0.5
0.5
0.6
0.3
0.2
0.5
0.4
0.1
0.0
0.1
0.3
0.6
0.4
0.3
0.1
0.4

*the mean value is computed to 1 place of decimal.

Figure 5.1: The proposed performance model for staff advancement
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Figure 5.2: Excerpts of the rules generated

Figure 5.3: Surface view of academic publication versus certificate
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Table 6: Comparison of the existing evaluation approach and the proposed evaluation approach.

Metrics
Evaluation methods

Classical
It is relatively rigid.

Fuzzy logic
It is Flexible, due to the use of
fuzzy values.
It allows degree of imprecision.

Degree of Imprecision

Not allowed

Classification of data

Based on discrete values Fuzzy values are mapped to
such as 2-value system, 0 appropriate linguistic statement.
and 1.

90

Afr. J. MIS, Vol. 1, Issue 3, July 2019
https://afrjmis.net

Call for Papers
______________________________________________________________________________
This is a call for papers (CFP) for consideration for
publication in African Journal of Management
Information System (Afr. J. MIS).

the review outcome, showing strength and weakness
of the manuscript, is sent to all authors after the first
round of review (prima facie review).

Origin and Nature of Journal
The journal came into being after the publication of
the 11th volume (Vol. 11, No. 4, December 2018) of
its sister journal - African Journal of Computing &
ICT (Afr. J. Comp. & ICT), ISSN 2006-1781 -.which
has been in existence since 2008. Just as with its
sister journal, Afr. J. MIS is an open access quarterly
journal whose overall goal is to promote rapid socioeconomic and technological development of Africa,
in particular, and the world, in general. The new
journal will serve as a supplement to the earlier
journal by, among others, allowing more quality
papers to be published within the shortest possible
time. Please consider submitting your papers for
consideration for publication in the journal.

Frequency of Publication
The Journal mainly publishes online editions; print
editions are published in restricted quantities based
on request. Four editions are normally published
every year. Special editions are published as the need
arises.
Journal Website
The website of the journal is https://afrjmis.net, and
can
also
be
accessed
through
https://afrjcict.net/afrjmis-2.
Submission Period and Addresses
Manuscripts are received on a rolling basis
(throughout the year) by email in MSWord via
'editor.afrjmis@gmail.com'
(cc:
bamidele@aims.ac.za, deleoluwade@yahoo.com).

Scope
The scope of Afr. J. MIS includes, but is not limited
to the following areas: information system,
management sciences, information management,
information science, information technology, systems
science, operations research, telecommunication
management, statistical computing, media technology
management, educational management, transport
management, law of MIS, project management,
engineering management, engineering mathematics,
construction management etc. That is, the journal
focuses on themes relating to effective management,
leadership and governance via the instrumentality of
information technology (IT). Essentially, the
traditional 5Ms of (scientific) management are
examined from various perspectives. These 5Ms are
men, money, materials, machines and methods.

Nature of Submission
The journal welcomes papers from scholars,
practitioners, industrialists, opinion leaders and
others who are knowledgeable in the theoretical and
practical aspects of management. All forms of
technical and professional papers are welcome,
including full length papers, technical notes,
industrial case reports, survey paper etc. Papers are
solicited, not only from seasoned scholars, but also
from young researchers with research results, such as
(post)graduate students in related fields. All papers
are fully refereed.
Reference Format
Journal
Asuquo, D., Oluwade, D., & Adepoju, A. (2009). A
User-Centered Approach To Websites Usability
Evaluation. African Journal of Computing & ICT, 2,
31-39.

Journal Policy
The policy of the journal is similar to that of Afr. J.
Comp. & ICT and its details can be found at
https://afrjmis.net/faq.

Conference Proceedings
Fukuoka, J. T., Utsumi, Y., & Yamaguchi, A. (2017).
The Gold Nanotag for On-dose Authentication to
Prevent Fake Drugs. 2017 6th International
Conference on Informatics, Electronics and Vision &
2017 7th International Symposium in Computational
Medical and Health Technology (ICIEV-ISCMHT),
Himeji-Japan, pp. 1-11.

Article Processing Charge
There is no payment of assessment fee by all
(potential) authors. The one-time Article Processing
Charge of US$100 (NGN25, 000.00) is payable after
the first round of review, provided a manuscript is
adjudged to have a prima facie case. Authors of
manuscripts that are rejected at this stage are not
required to pay any fee whatsoever. A summary of

91

Afr. J. MIS, Vol. 1, Issue 3, July 2019
https://afrjmis.net

Book
Laurence, D., & Bennett, P. (1990). Clinical
Pharmacology (6th ed.). Edinburgh, UK: Churchill
Livingstone.

Biodata of Authors
Authors of accepted papers are required (optional) to
include their biodata (containing passport-sized
photographs) at the end of the papers, immediately
after the References. These will be published along
with the papers.

Literatures are cited within text as (Surname, Year)
or (Surname1 & Surname2, Year) or (Surname, et.
al., Year) etc.

92

