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Abstract

The established governance of IT in higher learning institution is necessary for institution to address the key issues successfully. This
study initiates to investigate existing research of Information Technology Governance (ITG) focusing Institute of Higher Learning (IHL)
in Malaysia. The research aims to discover the up-to-date tabulation of Intelligent System (IS) research covered by ITG domain, to iden-
tify the structure of research being performed in this area, to identify the outcome produced by conducted study as well as recommenda-
tion of study to be performed in future. The investigation performed through a systematic review from literature to answer the research
questions. The outcome indicates the opportunity of area to be researched involving intelligent system in ITG domain and intelligent
system for decision-making to support ITG in IHL. The qualitative approach found to be the method use for information collection. The
approach of multiple case studies and scientific result to support future method is recommended. The contributions of this study are to
produce the review and mapping of studies to identify research areas that has been covered besides identifying potential investigation to
be explored in future. The significance of our findings is essential for the start-up research of intelligent system in ITG focusing the IHL
in Malaysia.

Keywords: Agent Based System; Artificial Intelligent; Intelligent Decision Making Support System (IDMSS); Information Technology Governance (ITG);

Institute of Higher Learning (IHL).

1. Introduction

The emergence of computer advancement plays an essential role
to support human beings to ease and simplify daily tasks. Undeni-
ably, it is time-consuming when running computationally inten-
sive tasks. Hence, it is important to simplify and make these activ-
ities autonomic. However, the computer technology has its limita-
tion to provide appropriate decision. The same condition applies
with user when giving instruction. Since both parties are interre-
lated in a decision-making process, the consequences of wrong
decision could lead to wrong outcome or delivery.

One of the key researchers in the field of management and deci-
sion making mentioned that intelligence is the first phase in deci-
sion making process [1]. When Artificial Intelligence (Al) is on
the rise, humans have fixated themselves to improve life across
every spectrum with involvement of technology.

The contemporary business organisation is critically facing issues
of overload information. With huge amount of information
resources, there is strong need to derive a framework to ensure
every decision made is effective and efficient. In this paper,
business organisation refers to Institute of Higher Learning (IHL),
in which a critical role for governance is required to monitor and
control the behaviour of management. In this context, the term
‘management’ means those are being hired to preside over the
day-to-day activities of running the organisation.

Various definition of IT governance has been considered by
prominent researchers. IT governance is defined as specifying the
decision rights and accountability framework to encourage

desirable behaviour in using IT [2]. The IT Governance Institute
defined IT Governance as a structure of relationships and
processes to control the enterprise in order to achieve the
enterprise’s goals by adding value while balancing risk versus
return over IT and its processes [3]. In broader scope, governance
includes responsibility for holding specific duty or decision;
authority to impact behaviour; communication; and empowering
in commanding authority to act. The term ‘governance’ also en-
compasses inaugurating measurement and control mechanisms to
enable people to execute roles and responsibilities. In addition to
that, the goal of governance is to ensure the results of an organisa-
tion’s business processes meet the strategic requirements of the
organisation [4]. In the auxiliary of implementing good govern-
ance, the need to implement good decision in discipline yet adapt-
able is important. It is not about making correct decisions, but
about the best possible process for making those decisions [5].
The decisions aim to target the right problems [6].

The advent of information system, involving real- time computers
assist human in making decision. The application has been given
responsibilities to computers to make decisions that impact gov-
ernance [6]. Supported by [7] the attention to use software to assist
decision making in complex environments is increasing. Based on
[8], the main activities for establishing ITG involves assumptions,
set vision, align IT to the business, identifying regulations and
standards and create policy. Each of these activities involves sub
activities that rely in decision-making process to ensure successful
outcome of the activities. Subsequently, the need for intelligent
system to support decision-making is essential to provision these
activities. From the duty and decision making identified in ITG, a
number of studies has been identified to research on machines and

Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.



http://creativecommons.org/licenses/by/3.0/
http://www.sciencepubco.com/index.php/IJET

International Journal of Engineering & Technology

computers in performing its thinking and decision making pur-
posely to reduce mistakes made by human and support the organi-
sation. Undoubtedly, individuals require support to structure their
decision. This is performed by application of intelligent system to
support the structure of decision, evaluation and understanding to
provide users assistance in overcoming the barriers to good deci-
sion making related to governance [9]. This is emphasised by [10]
on the recent concern of the aptitude to utilise IT facilities to place
organisations in their right perspectives. Thus, the goals for deci-
sion-making is to make the efficient yet best possible decision for
organisation. The decision is trusted by the people in the organisa-
tion [11].

2. Related Works: Intelligent System in IHL

The definition of Intelligent System (IS) is widely interpreted. As
described by [6], it is the overarching software that controls the
particular application. The word ‘intelligent’ describes the soft-
ware due to its need to be highly interactive. In some cases, it
requires to ‘learn’ about the user’s cognitive competencies, per-
sonal values, and decision-making styles. Intelligent system is a
system that reveals intelligence, which created through working
out the system with data to solve specific problems.

Artificial Intelligent (Al) however is still having some open loops
in the area of study on how to make intelligent system works. The
connection between artificial intelligent and intelligent system is;
an intelligent system is a system with artificial intelligence with
more realistic expectation on what to be achieved.

The complication in making decision occurs when there are
several potential decision solutions to identify and evaluate. As
described by [6], there are times when individuals would require
support to conclude and articulate the values they wish to apply to
the current decision problem. Such scenario happens in every
organisation including educational institution. As mentioned by
[12] the educational institutions which ruled on the same ground
as other organisations also disturbed over the needs to govern its
IT facilities and resources in the business.

IT Governance has been recognised as a new concept since 2004
by [13]. The growth of this study has constantly progress due to its
potential to convey strategic value at all levels [10]. The growing
numbers of ITG research has been conducted and encompassed in
other areas. In Malaysia, ITG research has covered in private
sector [14], public sector [14, 15], manufacturing [16], security
[17], IT practitioners [18], competency assessment of boards of
directors [19] and framework for government [20]. These has
proven that ITG is likely to be explored to support organisation to
achieve its strategic objective.

Due to its potential, the area has expanded in institute of higher
learning to investigate ITG in the specific area. Specific studies
was conducted to measure TG effectiveness [21], intelligent ITG
framework [10] and Intelligent Decision Making Support System
(IDMSS) [12]. In addition, a study of ITG from provider
perspective was conducted by [22] and an empirical research of
ITG implementation in public university Malaysia was performed
by [10]. Furthermore, a study by [23] was conducted to support
university in ITG framework concerning development of
academic program. The findings revealed an absence of strategic
IT alignment among universities despite aiming to be the world-
class universities. The investigation continues to expand in using
agents for risk mitigation [24] and exploration for research
opportunities for ITG in institute of higher learning [25].

The conducted study has unleashed the important role of ITG to
support the performance of academic institutions. The suitability
of ITG in IHL reveals its purposes that relate to structures,
processes and relational mechanisms for IT decision making in
organisation [10]. Nevertheless, ITG is still in its infancy stage.
Thus there are great opportunity to research ITG in IHL [12].

The purpose of this article is to present the findings of how the
research of intelligent system in ITG has been covered in the area

of institute of higher learning in Malaysia. The findings directed
by research questions in Section 2. Section 3 describes the method
and search strategy adopted for getting the result while the
findings, discussion and recommendation discussed in Section 4.
The last section is concluded with remarks and future direction in
this area.

2.1. Research Question

The outlined research questions as shown in Table 1.

Table 1: Research Questions

Question Motivation
What are the potential areas To identify potential area to be
1 for intelligent system in ITG researched for intelligent sys-
domain? tem in ITG domain.
What is/are the elements of TO |§1ent|fy the elem_ents of
2 intelligent system being intelligent system being re-
searched.
rsearch?
3 Which method being used to To identify the analysis meth-
analyse the data? od being used for the data.
4 What method being pro- To identify the method pro-
posed for future research? posed for future research.
5 What is/are the outcomes To identify the outcome of
of research? research.
. To identify  future
What is/are the recommenda- "
6 tions proposed for future recommendatlons L
study? possible res_earch area to be
' performed in future.

3. Data extraction and
Process

Systematic Review

3.1. Search Strategy

For this study, it is important to determine the search keywords as
key references. This is because the keywords help to define a
search strategy for detection of primary studies. The primary
sources for this study was obtained from Scopus index to find
relevant articles. The years ranging from 2010 to 2016 due to the
necessity for having the latest research conducted in the area of
study. The search string was created using AND and OR operators
to limit the search outcomes. The search string used in the map-
ping study as follows:

. Intelligent system AND IT Governance AND Malaysia

. Intelligent system AND Information Technology Gov-
ernance AND Malaysia

. Intelligent system AND IT governance AND Institute of
Higher Learning

. Intelligent system Information Technology Governance
AND Higher Learning Institute AND Malaysia

. Decision Support System AND IT Governance AND
Malaysia

. Decision Support System AND Information Technology
Governance AND Malaysia

. Decision Support System AND Information Technology
Governance AND Institute Higher Learning AND
Malaysia

Table 2: Academic Publication Retrieved

No Regular Title 1D

Intelligent IT Governance Decision- | #1
Making Support Framework for a
Developing Country's Public Univer-
sity

Arshad [10]

IT Governance in a Malaysian Public | #2

2 Al Gl (112 Institute of Higher Learning and Intel-
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ligent Decision Making Support Sys-
tem Solution

Autonomic Computing Systems Uti- #3
lizing Agents for Risk Mitigation of
IT

Anthony Jnr, et
al. [24]

Table 3: Objectives of Publication Retrieved

No Paper ID Objectives

To explore issues of ITG and provide sugges-
tions for ITG Intelligent Decision Making Sup-
port System (IDMSS) in public university in
Malaysia

1 #1

To explores issues of IT governance and the use
of IDMSS in a public university in Malaysia.

To propose an autonomic computing model
developed to mitigate risk; mainly operational
and technical in IT Governance by measuring
the risk and providing risk report to the man-
agement and staffs in_organisations

Table 4: Inclusion and Exclusion Criteria
Criteria

*  Publications that comprise of intelligent
system in IT governance with de-
tails and specific domain area where
the area of research covered in IHL
of Malaysia;

. Publication that do not cover intelligent
system in IT governance research
area in IHL of Malaysia.

. Studies that do not cover empirical find-
ings or literatures that are not dis-
cussed thoroughly.

. Publication that produced earlier than
2010

Inclusion

Exclusion

The search strings display the results of three papers as shown in
Table 2. Next, a qualitative assessment was conducted to outline
the content for quality of work purposes. The layers of filtration
conducted to extract the content to answer the research question.
Consequently, the outcomes were categorised to answer the re-
search questions for this study. The answer of this study is pre-
sented followed by discussions and recommendations. The papers
were assigned with identical number (ID) for easy referencing.
Table 3 outlines the objectives of publication retrieved. We define
the inclusion and exclusion criteria for this study to help in defin-
ing relevant study for answering the research questions. The inclu-
sion and exclusion criteria is outlined in Table 4.

4. Findings and Analysis

Once the criterion completed, the data is critically analysed. This
section discusses on the results obtained from the systematic re-
view study. The discussions on findings and analysis are based on
the following research questions.

4.1. Answer for Research Question

The IT Strategic Alignment is focus to align the business and
collaborative solutions. The Performance Management is define as
monitoring results for corrective action while IT Value Delivery is
define as executing the value proposition throughout delivery
cycle [3]. These important areas are vital to be supported with
intelligent system elements. The requirement for ITG must be
reasonably caused by facilities and establishment in universities
that depend on IT-enabled systems to facilitate better management
[12]. The investigation in these areas are possible to be
implemented by recognising the process and requirements
implemented in the university.

There are opportunities of study to be performed in IT Strategic
Alignment domain. The intelligent system has potential
contribution by assist in recognising effective strategy to be
executed by the board and IT strategy committees. This approach
is important to assist them in complicated decision-making. The
outcome from the process, results and effect can be stored in the
systems to be utilised for future decision-making which
immensely useful for academic institution. The study set out by
[26] mentioned the application of various automated systems
eloquently improve the management of educational process.

There is similar opportunity for Performance Management domain.
In this domain, the boards involved to assess management’s
performance of IT strategies in operation. However, there are
many boards that carry out the governance duties through
committees that oversee critical areas such as audit, compensation
and acquisitions [3]. Through these accountabilities, the intelligent
system involvement could assist the boards to decide for critical
decisions in their duties by storing the requirements in knowledge
base or repository based from previous experience to be used in
future decision- making. The advantages will support the boards
to retain the knowledge. This is useful for any movement of
people in organisation and future evaluation of decision made for
future enhancement.

There are similar opportunities for IT Value Delivery domain to
be investigated. Theoretically, IT value delivery is more on
concentrating to elevate expenses and ascertaining the value of IT
[27]. Consequently, this demands fast and within-budget delivery
of appropriate quality which target to achieve the benefits
promised although it is challenging to measure. In university,
these include competitive advantage, employee productivity,
profitability and learners’ satisfaction. The situation that happened
when the top management and boards fear to invest in IT due to
the uncertainty of the outcome. Therefore, the role of intelligent
system is vital to support the board and top management of higher
learning institution to make fast yet precise decision to guarantee
the return of investment in IT facilities for institution. The
potential research to be investigated within this area could be
explored in the value of technology, procedure, framework or
model and the process of innovation that support cost
effectiveness in IHL [25].

4.2. Answer for Research Question 2 (RQ2):

Table 6: Elements of Intelligent System

N Elements of intelligent system
0. Paper ID oy N
The findings from Table 5 shows the IT Resource Management identified
has majority studies performed in intelligent system perspective. - sl e TR G .
This is followed by Risk Management area. The findings depict 'Snggg:)?:rs“ sté)n(:c(llslljol\r)lssl\)/laklng
that there is lack of study in domain areas like IT Strategic 2 # . Infor)rlnation T
Alignment, Performance Management and IT Value Delivery «  Predictive Capability
embedding intelligent system. Autonomic Computing System
8 #3 *  Multi agent-based with
Table 5: Mapping of Publication Retrieved in ITG Domains reasoning
No Paper ID Objectives
1 5 IT Strategic Alignment The study by #1 highlighted the future and potential of agent-
2 #1, #2 IT Resource Management based systems. This idea aims to support intelligence phase of
j #_3 Perfsr';kamz”&gaen:;g;em decision making to contribute for a better understanding of user
: need and anticipation. In addition, the study by #2 emphasised in
5) - IT Value Delivery
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Intelligent Decision Making Support System with components of
information extraction and predictive capability. Both components
extract useful information into IDMSS to be presented and pre-
dicted into trend. The components have predicted capability or
predicted intelligent behaviour to support decision making from
the top management. The research in #3 emphasised in reasoning
element through Autonomic Computing Systems (ACSs). The
ACS is a system that capable to manage themselves through
agents that has capabilities for reasoning. The reasoning is used to
measure the risk probability and risk impact based on available
data in the knowledge base or previous experiences. The ACS
provides risk advice that aimed at providing decision support to
management hence assist mitigating risk in IT Governance. The
multi agent concept introduced collaboratively work in risk identi-
fication, risk decision, risk treatment and risk monitoring to miti-
gate risk effectively. The multi agents utilise the data from previ-
ous risk cases to build a qualitative measuring scale to define and
calculate the risk probability and risk impact.

The similarity found from the studies emphasised the element of
intelligent system to support ITG in IHL in related process, proce-
dures and tasks. Each paper used specific elements of intelligent
system. The elements of intelligent system that can be found in #1
is agent based to support decision making whereas #2 utilised the
elements of information extraction and predictive capability to
support decision making whereas #3 utilised element of reasoning
to support risk mitigation. The findings from the study has result-
ed the potential of intelligent system to support ITG in university
areas. Hence conclude that there are impending areas of ITG in
university to be explored and supported by intelligent system.

4.3. Answer for Research Question 3 (RQ3):

Table 7: Method Used to Collect and Analyse Data

No. Paper ID Qualitative Approach

#1 * Interview

1 .
+  Document analysis

4 «  Document analysis

2 «  COBIT framework
(benchmark)

3 #3 * Interview sampling

Based on findings shown in Table 7, all studies used qualitative
approach as the method of investigation. Interview and document
analysis have been chosen for the methods of the study. However,
the study performed by #2 has used additional ITG framework as
benchmark to guide the input. The data was analysed using Nvivo
for understanding the depth of risk mitigation processed and prac-
tices. The qualitative method in data collections helps to have a
thorough understanding by investigate the viewpoints and behav-
iours of people in the situation that they involved with. As high-
lighted by [28], qualitative research is useful to understand about
new technology, people’s insight, the causal process developed as
well as to improve certain development. The strength is useful to
understand the ground and beginning of studies. Figure 1 repre-
sents tabulation of data collections method used based on three
sources of data in qualitative approach which are observation,
document, interviews and surveys [28].

Qualitative Approach

15

0.5

Interviews and
Surveys

Observation Document

R H1 R H3

Fig. 1: Qualitative approach used by other research

4.4 Answer for Research Question 4 (RQ4):

Table 8: Recommendations of Future Methods

Method proposed for future research

No. Paper ID
Qualitative approach in multi- case
1 #1 study with scientific results portrayed
to support evidence.
2 # Qualitative approach in multi- case
study research
3 #3 No proposed method for future

Table 8 tabulates the recommendations of future methods made
from collected study. Both #1 and #2 emphasised to conduct the
study in qualitative approach using multi-case study with scientific
results to support the evidences. Multi-case study allows compara-
tive evidence for in-depth understanding of phenomenon [29] and
suitable to recognise the variances and the likenesses between
cases [30]. The method is advocated for its advantages and capa-
bility to compare the experiences, comprehend successful imple-
mentation of ITG in university and to determine how university
process has become stagnant. The comparison helps to support
researcher with literature that enclosed with significant influence
from the contrasts and similarities [31]. Conversely, there is no
recommendation for future method by #3. Nevertheless, there is
encouragement to conduct the study in risk mitigation for its com-
plications and necessities to assists ITG.

4.5. Answer for Research Question 5 (RQ5)

In responding for future recommendations of the study, paper #1
highlighted the need for effective ITG in university and the
framework to adopt ITG in public university. In addition, the
study recommended agent- based system to support intelligent
phase for decision- making. The recommendation is essential to
improve the understanding of user expectation. Due to this, paper
#1 emphasised to explore the requirements for design develop-
ment of intelligent software agents. The outcome of #2 empha-
sised the need for effective governance in university to ensure
accurate implementation in dealing with IT resources. Moreover,
the study highlighted for the management to have interest in prac-
ticing systematic control of IT resource. This permits IT depart-
ment to govern resources effectively. Furthermore, the study by #2
highlighted Bayesian Network to support decision- making and
logic semiotic approach as the methods for IDMSS. Additionally,
the outcome by #3 highlighted the autonomic computing model to
mitigate risk in ITG. The model covered operational and technical
elements of ITG by given risk report to potential people in organi-
sation.

The research conducted has produced different elements to elevate
ITG. Based from the study, the intelligent system of ITG in uni-
versity has proven for future investigation and exploration to sup-
port any decision-making involvement. This has been acknowl-
edged to ensure ITG is successfully governed and adapted effec-
tively.

4.6. Answer for Research Question 6 (RQ6):

The study conducted by #1 emphasised the needs of ITG in public
university and to conduct it in comparative study to know how the
process has become stable. In addition, the study highlighted the
importance for each IDMSS to be tested in larger sample site to
ensure its adequacy and robustness in every environment.
Moreover, the study emphasised on having hypotheses study for
the main cause of ITG failures. The identified cause is poor in IT
socio-politics power in finance,
management and manufacturing. The study by #2 highlights on
testing the IDMSS to approve its dynamic performance in
environment. The research conducted by #3 highlighted the
problems and solutions to overcome the issues in risk mitigation
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process. The study emphasised the important of obtaining data in
risk mitigation process. However, there are lack of data found to
support this. Hence, the study proposed to develop innovative
tools to obtain data to support IT practitioners to solve risk in ITG.
Based on the results retained from RQ6, the similarities of
recommendations can be found from multi case study and testing
the IDMSS system for performance in different environment. Due
to essentiality of obtaining data, the recommendation to cultivate
tools for IT practitioners’ sustenance in resolving risk were
highlighted. The deficiency of data has resulted difficulties to
mitigate the risk

5. Conclusion and Future Work

This paper deliberated the encouragement for more research to
perform in intelligent system focusing ITG in institute of higher
learning in Malaysia. This is accentuated by [12] that more study
and improvement on IDMSS needs to be done in public and pri-
vate institutes of higher learning in Malaysia. In respond to the
research questions, there are opportunities of study in ITG do-
mains specifically in IT Strategic Alignment, Performance Man-
agement and IT Value Delivery. Similarly, for IT Resource Man-
agement and Risk Management. There is potential for the area to
be explored based on up-to-date changes and requirement of or-
ganisation. The future direction on each literature reviewed in this
study is highly recommended to be accomplished in future to gain
in-depth understanding of study in this area.

Acknowledgement

We would like to express our appreciation to Universiti Kuala
Lumpur for supporting our research.

References

[1] Campitelli G & Gobet, F, (2010), “Herbert Simon's decision-
making approach: Investigation of cognitive processes in experts,"
Review of General Psychology, Vol. 14, p. 354.

[2] Weill P and Ross JW (2004), “IT governance: How top performers
manage IT decision rights for superior results.

[3] ITGI (2003), "Board Briefing on IT Governance," in 2, ed. USA: IT
Governance Institute.

[4] Shuptar D, (2012, Dec, 7), IT Governance — What is it and why is it
important?,” available online:
http://www.digitalistmag.com/innovation/2012/ 05/07/it-
governance-what-is-it-and-why-is-it- important-04961

[5] Azab S,(2016), "Good governance and its role in decision making,"
The Daily Star, ed. Bangladesh,

[6] Tonn B & Stiefel D, (2012), "The future of governance and the use
of advanced information technologies,”, Futures, Vol. 44, pp. 812-
822.

[7] Nunamaker JF, Burgoon JK, Lowry PB & Jensen ML, “Technology
Dominance in Complex Decision Making: The Case of Aided
Credibility Assessment," Journal of Management Information Sys-

tems, Vol. 27 (2010), pp. 175-202.

[8] Microsoft. (2008, 27 Dec 2017). Governance, Risk and-
Compliance. available online:_https://technet.microsoft.com/en-
us/library/cc531021.aspx

[91 Wimmer M, Codagnone & Janssen M, (2008), "Future e-
government research: 13 research themes identified in the eGov-
RTD2020 project,” Sciences, Proceedings of the 41st Annual, pp.
223-223.

[10] Arshad Y, Ahlan AR& Ajayi BA, “Intelligent IT governance deci-
sion-making support framework for a developing country’s public
university," Intelligent Decision Technologies, vol. 8, 2014.

[11] Ousterhout J, (2014, dec 1, 2017). Open Decision-Making. availa-
ble online https://web.stanford.edu/~ouster/cgi- bin/decisions.php

[12] A. R. Ahlan, Y. Arshad, and B. A. Ajayi, (2014), "IT Governance
in a Malaysian Public Institute of Higher Learning and Intelligent
Decision Making Support System Solution,” In Engineering and
Management of I1T-based Service Systems, vol. 55, pp. 19-33.

[13] Grembergen SDHWV & Guldentops, (2004), Structure, Process
and Relational Menchanism for IT Governance, Vol. 2. Hershey:
Idea Group Publishing.

[14] Othman MFI, Chan T, Foo E, Nelson KJ & Timbrell GT,(2011),
"Barriers to information technology governance adoption: a prelim-

inary empirical investigation,” in Proceedings of 15th Internation-

al Business Information Management Association Conference, pp.
1771-1787.

[15] J. Kaur, Bahri, A. H. S, (2014),"Implementation of Information
Technology Governance in the Malaysian Public Sector Practice,"
PACIS, 2014, p. 119.

[16] Teo WL & Tan KS, (2013), "Adoption of Information Technology
Governance in the Electronics Manufacturing Sector in Malaysia,"
pp. 887-906.

[17] Aziz KA, M. B. Norhashim, and E. M. Halim, (2013) "Information
security and information technology governance: a Malaysian case
study,” International Journal of Management Practice, vol. 4, pp.
331-344.

[18] W. L. Teo, A. A. Manaf, and P. L. F. Choong, (2013), "Perceived
Effectiveness of Information Technology Governance Initiatives
Among IT Practitioners,” International Journal of Engineering
Business Management, vol. 5, p. 19.

[19] Z. Hamid and H. Sulaiman,, (2016), "Cobit Benchmarking Of Sys-
tem Development Governance For A Government Agency In Ma-
laysia.," Journal of Theoretical and Applied Information Technolo-
gy, vol. 89, p. 1.

[20] M. Aliyu, (2010), "Measuring IT Governance effectiveness using
ITG diagnostic diamond: A case study of Information Technology
Division, IITUM.," In Proceeding of the 3rd International Confer-
ence on Information and Communication Technology for the Mos-
lem World: ICT Connecting Cultures, ICT4M 2010.

[21] B. A. Ajayi and H. Hussin, (2014), "Exploring information tech-
nology governance in a Malaysian public university: Providers' per-
spectives,” In Information and Communication Technology for The
Muslim World (ICT4M), 2014 The 5th International Conference on
(pp. 1-6), IEEE.

[22] N. Musa, D. H. Abang Ibrahim, N. A. Bolhassan, J. Abdullah, N.
Kulathuramaiyer, and M. N. Khairuddin, (2014), "An IT govern-
ance framework for achieving the development of academic pro-
gramme in higher institutions: A case of Universiti Malaysia Sara-
wak (UNIMAS)," International Conference on Information and
Communication Technology for the Muslim World.

[23] B. Anthony Jnr, N. Che Pa, T. N. Mohd Aris, R.N. Haizan Nor, and
Y. Y. Jusoh, (2015), "Autonomic computing systems utilizing
agents for risk mitigation of IT Governance," Jurnal Teknologi, Vol.
77.

[24] A. Mukhlas, Yin, D. B. M., Husin, H.S., Talip,B. A., & Ahmad, A,
(2017), "Opportunities and Contributions of Information Technolo-
gy Governance in Institute of Higher Learning in Malaysia: A Sys-
tematic Mapping Study," European Proceedings of Social and Be-
havioural Sciences.

[25] I. Uvalieva, Garifullina, Z., Utegenova, A., Toibayeva, S., & Issin,
B, (2015), "Development Of Intelligent System To Support Man-
agement Decision-Making In Education,”" In Modeling, Simulation,
and Applied Optimization (ICMSAQ), 6th International Conference
on pp. 1-7.

[26] ITGI. (2003, March 17, 2017). “Board Briefing on IT Governance ”
(Second Edition). Last visit: http://www.isaca.org/knowledge- cen-
ter/research/researchdeliverables/pages/boar d-briefing-on-it-
governance-2nd- edition.aspx?utm_referrer=

[27] B. Kaplan, & Maxwell, J, (2005), "Qualitative research methods for
evaluating computer information systems. Evaluating the organiza-
tional impact of healthcare information systems,"” pp. 30-55.

[28] J. Gustafsson, (2017), "Single case studies vs. multiple case studies:
A comparative study ".

[29] P. Baxter, & Jack, S, (2008), "Qualitative case study methodology:
Study design and implementation for novice researchers,” The qual-
itative report, vol. 13, pp. 544-559.

[30] M. Vannoni, (2015), "What Are Case Studies Good for? Nesting
Comparative Case Study Research Into the Lakatosian Research
Program,"” Cross- Cultural Research, vol. 49, pp. 331-357.


https://technet.microsoft.com/en-
https://technet.microsoft.com/en-us/library/cc531021.aspx
https://technet.microsoft.com/en-us/library/cc531021.aspx
https://web.stanford.edu/~ouster/cgi-bin/decisions.php
https://web.stanford.edu/~ouster/cgi-bin/decisions.php
http://www.isaca.org/knowledge-center/research/researchdeliverables/pages/board-briefing-on-it-governance-2nd-edition.aspx?utm_referrer
http://www.isaca.org/knowledge-center/research/researchdeliverables/pages/board-briefing-on-it-governance-2nd-edition.aspx?utm_referrer
http://www.isaca.org/knowledge-center/research/researchdeliverables/pages/board-briefing-on-it-governance-2nd-edition.aspx?utm_referrer
http://www.isaca.org/knowledge-center/research/researchdeliverables/pages/board-briefing-on-it-governance-2nd-edition.aspx?utm_referrer
http://www.isaca.org/knowledge-center/research/researchdeliverables/pages/board-briefing-on-it-governance-2nd-edition.aspx?utm_referrer
http://www.isaca.org/knowledge-center/research/researchdeliverables/pages/board-briefing-on-it-governance-2nd-edition.aspx?utm_referrer

