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I.  INTRODUCTION  

Availability of IT supports and services is vital for 
management of higher education institutions. They expedite 
provisions for academic information of stakeholders [1]. IT 
application portfolios providing academic information services 
should be planned systematically and structurally, and 
managed well [2]. Various kinds of information without rules 
and governance of IT application portfolios can cause a low 
guarantee of information accuracy [3]. Roles of IT become 
more essential in synchronization and interoperability of the 
three main duties of higher education [4]. 

Apart from processing academic data, IT application 
portfolios are used to support duties of work units such as 
education and teaching, research, and community services [5, 
6]. Academic information services have become important 
instruments of operational activities of higher education [7]. 
Responsive mechanisms of academic information services can 
help to anticipate the need of academic processing [8] and 
ensure that everything is operated properly, stakeholders’ 
needs are fulfilled, and competitive advantages are gained [9]. 
Improper academic information services provided by every 
department of higher education lead to mistakes of making 
decisions. It is noted that almost 90% of regular activities of 
higher education process and disseminate academic 
information of education and teaching, research, and 
community services [10].   

Consequently, careful considerations and systematic 
planning are needed to support the needs of higher education 
[11]. Meanwhile, facts show that in developing applications of 
academic information services, expensive IT investments are 
required [12]. Numerous institutions fail to produce good 
information [13]. In implementing IT application portfolios, 
fine and structured IT governance is needed [14]. 
Complexities of information needs of the management, 
nonetheless, are apt to make inconsistencies [15]. This 
circumstance reflects difficulties of giving information when 
making performance reports of academic information. Failure 
occurs due to non-existence of suitability and uniformity of 
information of higher education [16]. This indicates that 
information alignment is related to academic activities [17]. 

In order to achieve the conformity level of information 
needs through IT application portfolios, there should be proper 
and measurable maturity levels of IT governance. Ownership 
of IT governance can guarantee effective and efficient 
performance of academic information services [18]. Besides 
covering academic services, IT application portfolios should 
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fulfill expectations of higher education through alignment, 
synchronization, and interoperability of information [19]. 

Several previous studies suggest that the use of IT in 
providing academic information services is more important 
and more strategic [20] in terms of conformity, reliability, and 
innovation of giving values of information to academic 
communities and stakeholders [21, 22]. IT investment 
becomes a strategic and vital component for development and 
competitiveness of higher education [23]. The use of website 
as online communication media becomes a need for 
administration of higher education [24] and eases direct 
communication among academics, lecturers, and students [25, 
26]. Values of maturity levels of IT governance become the 
measure of success of managing quality and configuration of 
academic information services [27].  

Problems of this research were (a) To what extent did gap 
values of IT governance of IT application portfolios provide 
academic information services of private higher education at 
current and expected conditions?, (b) What recommendation 
models of new IT governance with expected maturity levels 
could be given when providing academic information services 
of private higher education?. This research aimed to cognize 
gap values of IT governance existing currently and expected in 
the future. In addition, a new IT governance model referring to 
indicators of objectives and service performance of academic 
information services, and relationships of IT processes was 
recommended. This research also discussed implications of 
managerial aspects and models of IT governance processes 
based on objective indicators and performance of IT 
application portfolios in providing academic information 
services of private higher education. 

II. LITERATURE REVIEW 

A. Academic Information Services 

Academic information services consist of information of 
schedules, activities, planning, and costs of study as well as 
test scores, grade points, and academic achievement 
monitoring. Students and their parents, personnel of study 
programs, and management of higher education need these 
whole pieces of information [28]. Readiness of academic 
information services influences administration of academic 
communities, teaching-learning activities, daily academic 
operations, research, and community services [29]. Also, 
continual availability of academic information influences 
performance of higher education [30]. 

B. IT Governance 

IT governance is an organizational capacity performed by 
the board, executive management, and IT management to 
control formulation and implementation of IT strategy and in 
this way, ensure fusion of businesses and IT [31]. IT 
governance specifies decision rights and accountability 
framework to encourage desirable behavior of the use of IT 
[32]. IT governance ensures that IT is properly aligned with 
business processes and is correctly organized and controlled. It 
provides a structure linking IT processes, IT resources, and 
information to support planning of strategies and objectives 

[33]. The definitions explicitly state that IT governance is an 
integral part of the governance of enterprises and covers 
processes and structures used for decision making with clear 
responsibility and accountability environment to leverage 
better performance from IT [34]. IT governance refers to 
structures and processes that organizations use to ascertain 
that IT operations support overall goals and objectives [35]. In 
addition, there is an evident need of the use of IT at all 
organizational levels. It is also clear that successful 
organizations govern IT processes distinctively in comparison 
to those that are less successful [36]. 

C. COBIT 4.1 Framework 

COBIT 4.1 Framework provides a tool for owners of 
business processes and facilitates the discharge of this 
responsibility [37]. The process model of COBIT 4.1 
Framework comprises four domains in which each includes 34 
processes performing as control objects. PO (Plan and 
Organize) domain consists of 10 processes, AI (Acquire and 
Implement) domain covers 7 processes, DS (Delivery and 
Support) domain consists of 13 processes, and ME (Monitor 
and Evaluate) domain has 4 processes [38]. Maturity models 
of IT governance remain a useful instrument for this purpose. 
By analyzing the current and desired status of IT governance, 
gaps can be identified and specific planning of implementation 
of IT governance can be set up [39]. Foci of COBIT 4.1 
Framework are to support achievement of organizational 
requirements to present information, to manage and control IT 
resources through a structured set of processes, and to provide 
IT services delivering information required by enterprises 
[36]. 

III. RESEARCH METHOD 

Respondents of this research were 30 of private higher 
education existing in Pontianak, Indonesia. A survey method 
was employed. Data were collected by using saturation 
sampling without distinguishing the number of students and 
study programs as well as accreditation status and forms of 
private higher education. In each school, 3 respondents (the 
head of the school, the management of the study program, and 
the head of the academic subsection) were selected through a 
purposive sampling technique. Instruments used to collect data 
were questionnaires sent through electronic mail or 
disseminated by visiting the private higher education. The 
questionnaires included groups of IT processes and each of 
them was divided based on levels and served by using 
Guttman Scales [40].     

Maturity levels of governance of IT application portfolios 
in providing academic information services were measured 
through COBIT 4.1 Framework. This framework was used to 
identify to what extent management of private higher 
education fulfilled management standards of IT processes. In 
this study, only DS domain was discussed due to important 
contributions directly related to performance of academic 
information services. Data given by respondents were 
processed by calculating the maturity level of each process of 
IT businesses. The index score of the maturity was computed 
by using this formula: Index Score = {Σ (number of answers x 
maturity value): (number of questions x number of 
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respondents)}. A rounding index scale of each level of the 
maturity model starts from Level 0 (zero/non-existent) to 
Level 5 (optimized). Calculating aggregation values of 
maturity levels was conducted by using arithmetic averages 
afterwards. These aggregation results were served in forms of 
a table and a radar graphic on Microsoft Excel. Rounding 
index scales of maturity level models are shown in Table I 
[41, 42]. 

TABLE I.  ROUNDING INDEX SCALES 

Scales Maturity Level Models 

4.51 – 5.00 5 – Optimized 

3.51 – 4.50 4 – Managed and Measurable 

2.51 – 3.50 3 – Defined Process 

1.51 – 2.50 2 – Repeatable but Intuitive 

0.51 – 1.50 1 – Initial/Ad Hoc 

0.00 – 0.50 0 – Non-existent 

 

IV. RESULTS AND DISCUSSION 

Measurement results of maturity levels of IT governance 
indicate existence of gaps between governance of IT 
application portfolios in providing academic information 
services based on needs and expectations of heads of 
management of private higher education. Table II shows 
recapitulation of computation findings of current maturity 
levels of governance of IT application portfolios in DS 
domain. 

TABLE II.  COMPUTATION OF MATURITY LEVELS OF DS DOMAIN 

Domains Processes 

Current 

Maturity 

Levels 

DS1 Defining and managing service levels 3.685 

DS2 Managing third communities’ services 3.895 

DS3 Managing performance and capacities 3.366 

DS4 Ensuring sustainable services 3.235 

DS5 Ensuring system security 2.265 

DS6 Identifying and allocating costs 3.135 

DS7 Educating and training users 2.338 

DS8 Managing service desks and incidents 3.485 

DS9 Managing configuration 3.522 

DS10 Managing problems 2.970 

DS11 Managing data 3.663 

DS12 Managing physical environment 3.336 

DS13 Managing operations 3.368 

Average 3.251 

 

As it can be seen in Table II, almost all current maturity 
levels of DS processes are at Level 3 (defined process). These 
include DS3, DS4, DS6, DS8, DS10, DS12, and DS13. On the 
other hand, DS1, DS2, DS9, and DS11 reach Level 4 
(managed and measurable). The rest (DS5 (2.265) and DS7 
(2.338)), however, are at Level 2 (repeatable but intuitive). On 
average, the score of DS domain is 3.251. Despite the fact that 
it is at the scale of 2.51-3.50 [41, 42], it cannot fulfill 
expectations of management of higher education to achieve 

governance of IT application portfolios and provide academic 
information services of private higher education. 

It is found that the highest maturity level is at DS2 process 
(3.895). Furthermore, DS1, DS11, and DS9 processes exist 
with these respective scores (3.685, 3.663, and 3.522). These 
maturity values indicate that the gap level is less than 0.5. The 
other 9 processes, conversely, still possess the gap value that 
is more than 0.5. It can even be found that 2 processes (DS5 
and DS7) with gap values (1.735 and 1.662) are at Level 2. 
Therefore, implementation of IT application portfolios used to 
provide academic information services of private school is not 
optimal yet. A main priority is certainly to make improvement 
of other processes (see Figure 1). 

 

Fig. 1. Maturity Levels of DS Domain 

Current maturity levels, however, indicate that the use of 
IT application portfolios in providing academic information 
services of private higher education is fine despite the fact that 
existing conditions have not achieved expected objectives of 
performance indicators. Results reflect that the average of 
maturity levels of IT governance is at Level 3 (defined 
process). 

It can be implied that the majority of private higher 
education in Pontianak, Indonesia have possessed and 
implemented SOP (Standard Operating Procedure). It is 
evident that documentation is managed with regular patterns 
and communication on activities is smooth since structured 
training programs are held. Procedures of settings, however, 
are needed to anticipate any problems. It is also clarity that IT 
governance of higher education is appropriate for effective 
processes. 

Assessment of maturity levels provides crucial information 
that ownership of IT application portfolios has not completely 
fulfilled availability and readiness of managing academic 
information of private higher education. It is realized that 
ensuring system security (DS5) as well as educating and 
training users (DS7) require very significant improvement. 
Restricted comprehension on system security, especially on 
the use of variants of antivirus leads to unfamiliarity of 
integrity and security of information on the whole IT assets. 
Policies, standards, and procedures of managing security 
system are, hence, not possessed. In addition, continuity of 
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conducting periodic observation through planning of 
prevention and corrective actions does not exist. Solutions to 
these cases include definition of policies, procedures, and IT 
security standards as well as examination, detection, reporting, 
and settlement of vulnerabilities of security and incidents. 

Concern on system security ascertainment should be an 
integral part of the whole users of academic information 
services of private higher education. Negligence on this 
problem brings negative impacts to private higher education. 
Examination should be periodically conducted to assure the 
quality of system security. System vulnerabilities of IT 
application portfolios should also be immediately identified 
and managed through discipline of managing assets of 
infrastructures. 

Education and training for users become very critical 
factors of making the system fine. Weaknesses exist because 
not all users and staff can understand IT application portfolios 
of private higher education. Thus, developed IT system should 
be concerned through education and training. Furthermore, 
programs of determining training needs, building 
competencies, and assessing participants’ performance should 
be planned and held effectively. 

Maturity levels of DS3, DS4, DS6, DS8, DS10, DS12, and 
DS13 processes achieving Level 3 with the scale of 2.51-3.50 
[41, 42] reflect that all procedures have been standardized and 
all documents are complete. Standards are communicated 
through various kinds of training. It is noted that 
aforementioned processes should be followed properly. 
Nevertheless, the level should be improved considering that 
detection of problems is still weak. Also, though practices are 
formalized, steps of processes should be completed. 

In improving every process, building good relationships 
with third communities can be the start. The purposes are to 
monitor and ensure conformity of continually delivering 
services and supports of information, to monitor allocation 
system of the use and the maintenance of IT investment costs, 
to professionally implement functions of desk services with 
structured and clear procedures, to make identification, 
formulation, recording, and settlement of operational 
problems, to maintain physical environment to protect IT 
equipment from access, interference, and theft, and to monitor 
and keep infrastructures providing services and supports of 
information. 

The implication of research results based on a managerial 
perspective is that details of all processes have values of 
priority types which are different from the need of 
improvement. Identifying policies and procedures, changing 
performance indicator values, and adding control objectives 
are ways to improve every process until it fulfills good 
standardization of IT management. IT application portfolios 
should be able to provide continual services with minimal 
impacts once interruption of IT services happens.     

Besides improvement of performance, the management 
should take corrective actions on inappropriate existing 
processes based on standards. Because of the importance of 
improving process management, the capability to determine 
performance measurement indicators and comprehension of 

academic information services of private higher education is 
required. Moreover, deep involvement of management and 
users in every IT process, especially to formulate the 
relationship between DS5 and DS7 processes and others in IT 
governance is also needed. In order to improve maturity 
values of DS5 and DS7 processes, fine coordination of 
achieving synchronization and interoperability of academic 
information services should exist. Similarity found in the 
relationship between these processes, input control objectives, 
and output control objectives forms interconnected flows of 
information.  

Ways to overcome the gap of DS5 process cover definition 
of policies, procedures, and IT security standards as well as 
examination, detection, reporting, and settlement of 
vulnerabilities of security and incidents of failing to process 
data and information. Meanwhile, the gap of DS7 process can 
be solved by defining and formulating clarity of needs of 
training for IT users, identifying effective training strategy, 
and evaluating research results. 

The relationship between control objectives and processes 
can be seen from recommendations of the following IT 
governance model. To ensure system security (DS5) of using 
IT application portfolios, there should be input control 
objectives including PO2 (defining the information 
architecture), PO3 (determining technological directions), PO9 
(assessing and managing IT risks), AI2 (acquiring and 
maintaining application software), and DS1 (defining and 
managing service levels) as well as output control objectives 
consisting of DS8 (managing service desks and incidents), 
DS7 (educating and training users), ME1 (monitoring and 
evaluating IT performance), AI6 (managing changes), PO9 
(assessing and managing IT risks), and DS11 (managing data). 
Next, to provide education and training for users (DS7) when 
using IT application portfolios, input control objectives 
comprising PO7 (managing IT human resources), AI4 
(enabling operations and use), DS1 (defining and managing 
service levels), DS5 (ensuring system security), and DS8 
(managing service desks and incidents) as well as output 
control objectives covering ME1 (monitoring and evaluating 
IT performance) and AI4 (enabling operations and use) should 
exist. Therefore, processes in PO, AI, and ME domains can 
strengthen those in DS domain (DS5 and DS7). 

V. CONCLUSION AND FUTURE RESEARCH 

Measurement results on maturity level values of IT 
governance of using IT application portfolios to provide 
academic information services of private higher education 
show a very significant gap of DS5 (2.265) and DS7 (2.338) 
processes. These two values are at the scale of 1.51-2.50 and 
at Level 2 (repeatable but intuitive). The gap values 
(respectively 1.735 and 1.662) are more than 1.5. It can be 
reflected that they are far beyond expectations and indicate 
high failure risks of implementation. Also, the reflection is 
that the use of IT application portfolios has not integrated fine 
and transparent IT governance. It is expected that 
aforementioned processes can be improved to the next levels. 

A recommended model of IT governance of DS5 process 
starts with the relationship between input control objectives 
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(PO2, PO3, PO9, AI2, and DS1) and output control objectives 
(DS8, DS7, ME1, AI6, PO9, and DS11). Meanwhile, DS7 
process should be linked to input control objectives (PO7, 
AI4, DS1, DS5, and DS8) and output control objectives (ME1 
and AI4). Maturity level values should be periodically 
measured through the involvement of domains and other 
processes to have alignment of clear information and reach 
expected maturity levels.   

This research needs to be continued with measurement of 
each process of other domains considering that a fine IT 
governance model indicates strong relationships of processes 
in all domains. This can support deliveries of accurate, 
complete, and systematic information on achievement of 
maturity values in general. Hence, success of implementing IT 
governance in providing academic information services of 
private higher education for internal and external needs is 
achievable. This research also suggests another study to 
involve respondents of external communities and process data 
with Likert Scales. 
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