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ABSTRACT

This study investigated Data, Systems and Technology (DST) sub-architectures of Management
Information Systems (MIS) in universities in Nigeria. Bertalanffy’s systems theory guided this
study; survey design of the correlation type was adopted. The study population comprised i)
chairmen/directors of MIS/ICT units. ii) Top managements (strategic), mid-level managements
(tactical). iii) Applications end-users in 6 universities selected in Southwestern Nigeria. Three
federal and three private universities located in Southwestern Nigeria including i) University of
Ibadan, Ibadan. ii) Obafemi Awolowo University, lle-Ife. iii) Federal University of Technology,
Akure. iv) Lead City University Ibadan. v) Adeleke University, Ede. v) Joseph Ayo Babalola
University, lkeji-Arakeji. A sample of 1681 respondents was selected. The analysis of the data
involved measure of central tendency such as the mean rating and the cross-tabulations. The
study revealed that universities in Southwestern Nigeria differ significantly in terms of capacity
and application use of DST sub-architectures of MIS. The differences in MIS architecture in
these universities make integration of data, systems and technology from Nigerian universities in
Southwestern Nigeria difficult. This also had negative effect in developing National Educational
Management Information Systems. Universities authorities and the National University
Commission should endeavor to harmonise DST sub-sub-architectures of MIS in Nigerian
universities.

Keywords: Management Information Systems, Data Sub-architecture, Systems Sub-architecture,
Technology Sub-architecture, Universities

Background to the Study

At a stage the benefits derivable from deploying and adopting of Management Information
Systems may become disadvantages. Such disadvantages are concomitant with using MIS in an
organisation. Installing MIS can be expensive for an organization because of increased labour
costs, additional training and ongoing education for maintenance crew. This assertion was
supported by Vitez (2014). MIS also have the potential of becoming ineffective when it gather
unimportant or non-essential information, this can delay decisions because managers must
request for additional input. While another scholar, Acevedo (2013) added that the key to
building effective MIS relates to understanding how an organisation operates and establishes
systems that enhance the usability of data and streamline institution processes. Information
Architecture (IA) enables users to quickly find pertinent information. This forestalls frustration
and increases the chance that the applications end-users will return to the systems the next time
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they require similar information.

The term, 1A was first coined by Architect Richard Saul Wurman in 1976. Since then, 1A has
been defined as a skill, model or discipline. For instance, Crawford (2014) defined it as a
specialised skill set that involves the categorisation of information into a coherent structure,
which facilitates understanding and quick retrieval. As a model, Lynch & Horton (2011)
described IA as the overall conceptual model and general design used to plan, structure and
assemble a site. Crawford (2014) broadly defined IA as a model (or the practice of building the
model) for an information space or a set of information organised and managed together. For any
IA to work efficiently, attributes (physical, tangible and or abstract) should be applied
consistently to packages and their contents. The IA might also include logic of how attributes
relate to each other (Crawford 2014). Rosenfeld and Morville (2002) suggested that 1A extends
well beyond taxonomies and the Web. According to the writers, “there is a discipline, known as
information architecture and there is a role, known as the information architect. They have
developed more or less hand in hand and up to now any discussion of one has involved
discussion of the other”. From the foregoing, IA focuses on organising, structuring and labelling
content in an effective and sustainable way. The chief goal of IS is to help applications end-
users find information and complete tasks.

Information Systems Architecture (ISA) therefore is a unifying framework into which various
stakeholders with different perspectives can organise and view the fundamental building blocks
of IS (Whitten & Bentley, 2014). Stakeholders have different views of the systems and each has
something “at stake” in determining its success. Stakeholders can be broadly grouped into four
groups: i) systems owners, ii) systems users, iii) systems designers and iv) systems builders. The
architecture of an IS encompasses the hardware and software used to deliver the solution to the
applications end-users of services. The architecture is a description of the design and a content of
a computerised IS such as MIS. The overall objective of MIS Architecture is to build systems
and infrastructure that supports a harmonised and timely collection, processing, storage and
dissemination of data and information for education planning and decision-making.

The Architecture of Information Systems (MIS inclusive) is concerned with information systems
that allow users access information. It describes the way information is grouped, the navigation
methods and terminology used within the system, it enables applications end-users step logically
through a system, confident they are getting close to the information they require. The
architecture (as presented in this study) consists of three distinct yet interrelated parts managed
within an overall organisational framework. They are as follows. i) Data sub-architecture: the
major kinds of data (and the relationships between them). ii) Systems sub- architecture: the
major systems applications and their interrelationships that manage the data and support the
execution of business functions. iii) Technology sub-architecture: the technology environment
needed to enable and support applications that manage the business data.

Data, Systems and Technology (DST) sub-architectures provide a map of these three
components that form the foundation for information management planning efforts. However,
certain information characteristics are fundamental to the architecture structure of MIS. They
include the following. i) Organisation: how content is grouped or clustered; ii) Taxonomy: how
content is referred to; iii) Navigation: how to move between content groups (functional flow and
linking); iv) Writing and editing: message and meaning; readability, accuracy and style; v) Ease
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of Retrieval: the ability to locate content for use; and vi) Meeting the need: effectiveness and
efficiency of the IS to serve the needs of the applications end-users. It is simply not good
enough for universities to build functionality or write content, put it on their MIS and expect
users to be able to find it. Developing MIS Architecture is an essential step in the development
of all computer systems. Users of MIS can only appreciate what they can actually find (Barker,
2005). MIS Architecture allows organisations to react more quickly and efficiently to changes
and respond more quickly to critical events (Hamlett, 2014). Therefore, the main thrust of this
study is the examination of the extent to which MIS Data, Systems and Technology (DST) sub-
structures of MIS differ in universities in Southwestern Nigeria.

Theoretical Framework for this Study

Bertalanfty’s systems theory provided the framework for this study. Three activities (input,
processing and outpt) in any IS produce the information that organisations need to make
decisions, control operations and analyse problems. These activities are input, processing and
output. Input captures or collects raw data within an organisation or from its external
environment. Processing converts this raw input into a more meaningful form. Output transfers
the processed information to the people who will use it or to the activities for which it will be
used. Information systems also require feedback, which is output that is returned to appropriate
members of the organisation to help evaluate or correct the input stage. (Magara, 2006) “The
goal of a system is to receive input from the environment, process it, produce an output and feed
it back to the environment”.

In this study universities are regarded as systems. The sub-systems comprise resources- students,
lecturers, the senate (management) and administrators. The universities as open systems consist
of three essential elements. The institutions receive inputs from the society. These inputs include
resources such as students, lecturers, administrators. The inputs called throughputs are
transformed through the process of teaching, research and community services as well as funds
and facilities. These throughputs then yielded products or services called outputs. These are
when graduates were produced and solutions provided to problems through research and
intervention services. These outputs were released into the environment. Feedback provides
information to the universities by connecting the outputs to the inputs. A negative feedback loop
indicates a problem that should be corrected. A positive feedback loop can identify outputs that
have worked well. Thus, feedback loops are means of confirming success or signaling that
corrections either on the input, the process or the output to the system need to be made. Figure 1
shows a typical MIS Architecture using the basic systems theory. The university management
received and gave back to the society. Likewise, the MIS components received and gave back to
the university management. The feedback loops also confirm appropriateness of using
data/information for strategic and tactical decision-making. If not found adequate, the
data/information may be modified or discarded.

IIARD — International Institute of Academic Research and Development Page 90



http://www.iiardpub.org/
http://www.steptwo.com.au/author/iain

Research Journal of Mass Communication and Information Technology E-ISSN 2545-529x P-ISSN 2695-2475
Vol 7. No. 1 2021 www.iiardpub.org

SOCIETY

PHYSICAL COMPONENTS OF
\ MANAGEMENT INFORMATION SYSTEMS
Vol Hardware Software Data Resources Human
Resources Resources =Data Resources Telecommunicati Policies that
\ 4 | =Machines = Operating Modeling/ = Applications ons Resources govern
\ 1 | =Computer Software Dbase end-users = Networks operations of
L\l Systems = Application organisation = Decision- LAN, WAN, MIS
Software = Data accuracy, makers MAN, Satellite, = ICT equipment
e =Procedure relevance & =Policy makers Radio. = ICT use
= Systems timeliness = |S specialist = GSM, ATM, B privac
\“.‘ = Data o DBMS E-commerce, L Security
integration Developers wireless L Traininy
b \ protection, Designers, b Network odel(s) 0
\ | control & o Mangers, Eontiguration MIS to be
\ Y security o Programmers adopted
I___‘n.______‘i.___ I
I |
I I
l I
Is
Fdeedback modification |
| agdequacy necessary?
I I
l I
| I Direction of Study
| 1 | _____ > Not being studied
l I manns Control
Lol
| @

Figure 1. MIS Architecture in university setting using Systems Theory
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Methodology

This study adopted the descriptive survey design of the correlation type. Data were collected
using checklists and scales. The population for the study were defined at three levels: i)
Chairmen/Directors of MIS/ICT units: ii) Top management (strategic), mid-level management
(tactical): iii) Applications end-user in all the 35 universities in Southwestern Nigeria. However,
a sample of six universities located in Southwestern Nigeria was selected; including: 1)
University of Ibadan, Ibadan: ii) Obafemi Awolowo University, lle-Ife: iii) Federal University of
Technology, Akure: iv) Lead City University Ibadan: v) Adeleke University, Ede: and vi) Joseph
Ayo Babalola University, Ikeji-Arakeji. A total of 1681 respondents were selected. The analysis
of the data in this study involved measures of central tendency such as the mean rating and cross-
tabulations.

Extent to which MIS DST sub-architectures differ in the Nigerian universities

The overall mean score of each of the universities on a particular MIS sub-architecture was
computed to establish the extent to which each university differ. In the same vein, the overall
mean responses on MIS sub-architecture were calculated to check the difference in MIS
architecture in Nigerian universities as shown in the Table 1.

Table 1: extent to which MIS sub-architecture differ in Nigerian universities
OA Ul FUT LCU | AU JAB
U A U
X; 1303 280 297 195 3.09 |253

o X, 311 [3.06 298 252 340 |3.27
&2 Xs (325 324 (316 260 351 267
22 X, 341 333 340 279 |374 327
§6 Xs 321 320 311 295 359 | 3.0
O« X; 318 3.19 302 315 363 | 3.00

X; 322 302 294 223 341 260

Xg 320 317 318 256 3.63 3.07
o ®Xo 350 330 345 290 351 3.0
22 Xo 330 320 303 274 354 3.0
£S Xy 328 321 342 276 365 327
25 X 341 325 321 298 356 280
@ & X,; 331 348 323 280 376 | 3.20

X1 338 305 318 203 369 @353
X5 341 338 327 266 374 3.20
S Xy 344 336 342 282 376 3.00
2 o Xi7 334 325 340 |258 359 | 2.80
S 2 X 377 333 327 326 362 293
2 2 Xy 347 322 318 279 362 287
S5 Xxo 372 339 340 273 376  3.40
& X, | 351 351 335 305 381 @280

Source: Field Work, July, 2015.
Decision Rule: 2.0 - 3.0 = Fair 3.0 - 3.5 = Good > 3.5 = Very
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Good

The results presented in Table 1 indicate that universities in Southwestern Nigeria differ
significantly in MIS sub-architectures. The data sub-architecture mean ranged between 2.99 and
3.49. MIS system sub-architecture ranged between 2.7 and 3.59. While, technology sub-
architecture, ranged between 2.74 and 3.7. It is noteworthy that Nigerian universities differ
significantly in terms of MIS Data, Systems and Technology sub-architectures.

Table 2. Overall Extent to which MIS DST Sub-architectures differ in Southwestern

Nigeria

OAU ul FUTA LCU AU JABU
Data sub-architecture 3.20 3.14 3.11 2.66 3.49 2.99
Systems sub-architecture 3.32 3.23 3.21 2.71 3.58 3.02
Technology sub- 3.51 3.31 3.31 2.74 3.70 3.07

architecture

Overall disposition to DST 3.34 3.22 3.21 2.70 3.59 3.02
sub-architecture MIS

Decision Rule: 2.0 - 3.0 = Fair 3.0 - 3.5=Good > 3.5 = Very
Good

Table 2 indicates that universities in Southwestern Nigeria differ significantly in MIS DST sub-
architectures of. It could be observed that in data sub-structure of MIS, the mean ranged between
2.66 and 3.58. The ranking of Data sub-architecture ranged between 2.66 and 3-2, Systems sub-
architecture ranged between 2.71 and 3.59. As regards Technology sub-architecture, the rank
ranged between 2.74 and 3.7. From the foregoing it is noteworthy that MIS Architecture differ
significantly within and across universities located in the southwestern Nigeria.

Discussion of Major Findings

The implication of these differences in MIS architecture in Nigerian universities is that it makes
integration of Data and Systems and Technology from each of the Nigerian universities difficult.
This also has negative effect in deploying National Educational Management Information
System (NEMIS). This finding was in agreement with Salako (2012) who found that the
challenges of NEMIS in Nigeria include inadequate funding, inability to integrate data and data
systems, inadequate development of skills in data use at all levels, inability to capture data in
EMIS and inability to develop student-record base. This was in tandem with Al-Koofi (2007)
who contended that the major factors needed to have effective implementation of an EMIS in the
Ministry of Education in the Kingdom of Bahrain. The factors were: understanding the
importance of data integration from different resources, understanding the importance of the
collaborative work among directorates, and building an integrated application for data collection,
processing and analysis. Accordingly, this study proposed a model for measuring MIS sub-
architectures in institutions in general and universities in particular.
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Figure 1. Model for measuring Data, Systems and Technology sub-architectures of
Management Information Systems (as tested in this study)

The model as shown in Figure 1 attempt to combine criteria from other several available sources
in order to have a more general and holistic model for measuring MIS architecture. MIS
architecture in the Nigerian universities were harmonized, into the three MIS sub-architectures
(data, system and technology sub-architectures). Data sub-architecture consists of six indicators,
system sub-architecture seven indicators and technology sub-architecture eight indicators.

Recommendation

The differences in MIS architecture in Nigerian universities make integration of Data and
Systems and Technology from each of the Nigerian universities difficult. In order to reap
benefits offered by MIS Architecture, this study recommends that Universities managements,
National University Commission, Federal, State and Local Government Ministries of Education
should endeavor to harmonise differences in Data, Systems and Technology Sub-architectures of
Management Information Systems.

Conclusion
It should be emphasized that the overall objective of MIS Architecture is to build systems and
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infrastructure that support a harmonised and timely collection, processing, dissemination of data
and information for education planning and decision-making. MIS Architecture also enables
applications end-users to quickly find pertinent information. This forestalls frustration and
increases the chance that the applications end-users will return to the systems the next time they
require similar information. However, it is noteworthy that Nigerian universities differ
significantly in terms of data, systems and technology sub-architectures MIS. The implication of
these differences in MIS architecture in Nigerian universities is that it makes integration of data,
systems and technology from each of the Nigerian universities difficult. This also has negative
effect in deploying National Educational Management Information System (NEMIS).
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