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Abstract 

One of the challenges in achieving success in the global competition for the government is to set up higher education institutions 
to be able to become a World Class University (WCU). It is believed that to address this challenge they need effective 
collaboration for both internally and externally where information technology (IT) is set as an enabler. However, in fact, this 
research has found that it is still not utilized effectively although the need for the collaboration has clearly stated in the 
organization’s strategic direction. This paper aims to increase such an effective collaboration model for higher education in 
Indonesia towards WCU. By using one of reputable state Islamic universities in Indonesia as research object, UIN Maliki 
Malang, which consist of more than 17,000 students and staffs, this paper proposing a collaboration architecture model equipped 
with suitable supporting tools. As approaching methods, we use business model design and transformation by mapping study 
object’s business strategic programs into proven collaborative model and their strategic planning of IS/IT. The result of the 
analysis conducted in the research shows that the majority of the strategic direction of UIN Maliki Malang requires collaboration 
using information technology both internally and externally. Additionally, UIN Maliki Malang also has facilitated by several 
collaborations tools within the organization. However, they still need a formal collaboration architecture model to achieve their 
strategic direction goals effectively. Thus, through the achievement of collaboration effectiveness using information technology, 
the achievement of a world class university can be realized. 
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1. Introduction  

Since the implementation of AFTA (ASEAN Free Trade Area) and MEA (ASEAN Economic Community) in 
2015, one of the issues that have been facing by the government is the readiness of human resources. It is believed 
that higher education have an important role in providing such a good human resource capabilities. Therefore, the 
Government of Indonesia became very focused in the development of higher education competencies, and one of 
their regulations is directing several universities to become a World Class Universities (WCU). However, there are 
several challenges in achieving WCU's predicate, and one of them is to build an effective collaboration in both the 
internal and external structures of the university [1, 2]. One of the enabler that can be used to address the challenges 
is Information Technology (IT). However, in fact, it cannot be done by building a technical application only [3]. The 
overall system development and involvement of the factors that supporting IT adoption in the organization are the 
requirement keys in achieving that success [3–6]. 

This paper is intended to be one of the scientific reference for higher education institutions who want to use IT as 
enabler in effective collaboration toward WCU which provide a model and architecture that equipped with suitable 
supporting tools. The approaching methods used are business model design and transformation through successful 
adoption of IT [3–7]. Study object that used in the research is State Islamic University Maulana Malik Ibrahim of 
Malang (UIN Maliki Malang), which was one or reputable state Islamic university in Indonesia that currently 
consist of more than 17,000 students and staffs, and 7 faculties and 24 educational programs [8]. At the end of 2013, 
UIN Maliki Malang, has been projected by the Government to become one of two WCU in 2019 [9]. In this case, 
this achievement target was setup a challenge to build such an effective collaboration for UIN Maliki Malang. 
However, when the research began in 2015, there were still no pattern, model and architecture to address the 
challenge. Thus the research results could be set as a complement of other studies of achieving such a target. 

2. Literature Review 

A complete study of the literature review and the position of the research is presented in Fig. 1. Since the 
research uses business model design and transformation as its approaching methods, which were based on business 
direction of UIN Maliki Malang, it only included aspects that have relevant relations with UIN Maliki Malang’s 
strategic programs, including several aspects from people, process, materials, and management challenges. 

 

  
 

Fig. 1. Position of the research in the literature study. 
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Previous studies related to the steps towards WCU stated that WCU universities must have a strong technological 
foundation [10–12]. Furthermore, they have to have a strong collaboration as it was one of WCU’s characteristics 
[10–11]. The similarity between those studies and this research is on the aspect of effective collaboration, both 
internally or externally. In the other side, the difference between both of them is the development of effective 
collaboration, where in this research it was done by strengthening the use of information technology aspect. 

Salmi [2], who studied the challenges of establishing the WCU, illustrates the alignment of several key factors for 
WCU involving technology transfer and collaboration as one of its characteristics as shown in Fig. 2. This research 
will also use the same aspect of alignment, while the difference with the Salmi’s research is this research will 
explain about the collaboration architecture and the alignment model in terms of IT usage. 
 

 

Fig. 2. Alignment of key factors of WCU characteristic [2]. 

In order to achieve an effective collaboration, the transformation process which require a business model design 
approach is consider necessary [7]. Keen and Qureshi [7] show there are several principles that will be use in the 
business model design, as shown in Table 1. In addition, an effective collaboration will also require an appropriate 
model from the design phase until the implementation phase [13], which includes: models of engagement, delivery 
methods, and models of delivery. This research will use those business model design and its principles in order to 
increase the chances of success of the results. However, by using UIN Maliki Malang as study object, there will be a 
unique characteristic in the model, which will refer to valid strategic direction within the institution. 

Table 1. Principles of business model design [7]. 

 Efficiency Complementarities Lock-in Novelty 

Value chain analysis Medium Medium Low Medium 
Schumpeterian innovation Low Low Low High 
Resource-based view Low High Medium Medium 
Theory of strategic networks Medium Medium High Medium 
Transaction cost economics High Low Medium Low 
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When the research were in progress, we found that the characteristics of research object was match with the 
characteristic of distributed collaboration model from Olson & Olson [14]. Table 2 shows 8 types of distributed 
collaboration model. 

   Table 2. Types of distributed collaboration [14]. 

Name Definition 

Distributed Project or Enterprise (DPE) Aggregated talent, effort, and resources with a common purpose 

Shared Instrument or Resource (SIR) Remote access to an expensive or rare instrument, or a resource 
such as high-end computation 

Community Data Bases (CDB) A database that is created, maintained, or improved by a 
geographically distributed community 

Open Community Contribution System 
(OCCS)  

An open project that aggregates the efforts of many 
geographically separate individuals through micro-contributions 

Virtual Community of Practice (VCP) A network of individuals who share an area of interest and 
communicate about it online 

Virtual Learning Community (VLC) A network of individuals who have banded together to jointly 
learn a rare skill or topic 

Community Infrastructure Project (CIP) A distributed community that builds the infrastructure and tools 
to collaborate 

Remote Expertise (RE) Access to problem solving from a remote person 

3. Methodology 

 
 

Fig. 3. Research methodology. 
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Fig. 3 shows the research methodology which includes references of literature review involved in the research. 
The research was a single case study model [15] begins with a study of profile, portfolio, and object research 
strategies to map the direction and need for collaboration for the object. The next process is observing and mapping 
of collaboration that occurs in the research object, internally and externally. In parallel, it also formulated targets of 
effective collaboration for WCU. 

4. Results 

Results of the research presented in several sub chapter, start from the observation result and the determination of 
collaboration architecture model for UIN Maliki Malang. 

4.1.  Mapping business strategy into IT based distributed collaboration 

Based on a document of business strategic planning of UIN Maliki Malang 2016-2020, there are 9 strategic 
objectives which consists of 26 targets and 85 programs [16]. The research make an observation for all those 
programs and its implementation and compared it to key factors alignment of WCU characteristics [2] as well as 
principles of business model design [7]. As a result, all of 9 strategic objectives are related to key factors of WCU 
characteristics, while only 3 strategic targets and 28 programs are not. The research also doing the analysis to 
mapping all of those filtered strategic programs into IT based distributed collaboration [14]. Fig. 4 (a) shows the 
chart of mapping result of the number of business strategic programs related to IT based distributed collaboration 
mode, where Fig 4 (b) shows comparison between internal and external collaboration of the programs.  
 
a                b 

    

Fig. 4. (a) The number of strategic programs of the research object which has compatibility with IT based distributed collaboration model; (b) 
Comparison between internal and external collaboration of UIN Maliki Malang’s strategic programs. 

4.2. Collaborative application mapping on the key factors alignment of WCU 

To realize the WCU it is necessary for the university to set up an alignment of several key factors to WCU 
characteristics (Fig. 2) [2]. Based on our observation, UIN Maliki Malang included some of them in their strategic 
programs. However, it still need to be mapped to WCU characteristics to define suitable collaborative applications. 

As management of UIN Maliki Malang requested to us, unfortunately, we cannot show the detail mapping of 
strategic objectives into collaboration model as it contents confidential information from strategic planning 
document. However, the schema of the mapping model is shown in Table 3. 

 
 

39

35

32 34 36 38 40

Internal Collaboration

External Collaboration



582	 Linda Salma Angreani  et al. / Procedia Computer Science 124 (2017) 577–584
6 Linda Salma Angreani and Annas Vijaya / Procedia Computer Science 00 (2018) 000–000 

Table 3. Mapping of strategic objectives/targets/programs into collaboration model. 

Objectives/ Targets/ Programs Have relation with collaboration model (Y/N)/  

Model and types of Collaboration 

Category of collaboration 
applications  

1. STRATEGIC OBJECTIVE No. 1 

1.1. Strategic target no. 1.1. 

1.1.1. Strategic Program no. 1.1.1 Y 

Collaboration model: CDB, OCCS, VCP, VLC 

Type of collaboration: Internal, External 

 Communication Tools 

 Coordination Tools 

 Information Repositories 

 Computational Infrastructure 

2. STRATEGIC OBJECTIVE No. 2 

2.2.Strategic target no. 2.2 

2.2.1. Strategic Program no. 2.2.1 N 

 

N/A 

4.3. Collaboration architecture 

The development of collaboration architecture from utilization perspective of IS/IT is based on IS/IT enterprise 
architecture that formed in the proposed strategic planning of IS/IT initiated by Angreani in 2014 [9]. The IS/IT 
enterprise architecture consist of business architecture, application and information architecture, and IT 
infrastructure architecture. This perspective is intended to form an effective collaborative architecture which have 
consistencies with the development of IS/IT in the research object. However, the collaborative architecture created in 
the research is not limited to this perspective only, but also included other aspects of collaborative roles in order to 
get a successful execution of strategic programs. 

By using an evidence in Fig. 4 (b), the most effective solution for successful collaboration is to bring the 
collaborative model closer to the organization’s business process. Thus, several collaborative applications are 
included as complementary functions when information technology system is implemented. In terms of IS 
applications, this can be as an additional feature of applications, or it also can be a stand-alone system which run 
separately from the main system as a communication mediation. For example, email and texting applications could 
run separately as a stand-alone system, while other applications use it as communication media. Furthermore, for 
collaboration with external parties, the use of IT tools is not always being provided by UIN Maliki Malang itself. 
They can use sharing facilities from others. Nevertheless, they should provide basic IT collaboration tools within the 
relationship. Based on these, and also by reviewing the application and information architecture in the strategic 
planning for IS/IT of UIN Maliki Malang, the proposed model of collaborative architecture is shown in Fig. 5 (a). 
Following it, Fig. 5 (b) shows components of each part of the architecture as we breakdown the collaboration 
architecture. Based on research of Olson et. al. [14] and Sarma et. al. [17], who were categorize collaboration tools 
in four types, we found that UIN Maliki Malang already have all of those categories through UIN Maliki Malang’s 
IS/IT strategic plan, except collaboration’s computational infrastructure. All of them are already have proven 
relation within others component in the IS/IT infrastructure [9]. Hence, in the development of IT based collaboration 
architecture as shown in Fig. 5 (a), all of those categories were placed and synchronized with other architecture 
artefacts, including detail applications that UIN Maliki Malang’s users familiar with. 

In the area of access channel in Fig. 5 (b), there is a collaborative portal component. This component may be 
included in the university portal, but in fact, the university portal was set as a stand-alone application and has no 
communication with other components. The new component, named the collaboration portal, is temporary set until a 
time when it can be merged with university’s main portal in order to achieve an effective maintenance process. 

On the application level, there are several applications that have direct interface with the user. Currently, various 
types of applications can be used directly to meet collaborative functionality. However, users are able to customize 
their own collaborative functionality on the top of organization’s applications. 
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a 

 
 
 

b 

 

Fig. 5. (a) The collaboration architecture.; (b) Components of the collaboration architecture. 
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5. Conclusion and future work 

In conclusion, the use of IT as enabler in collaboration toward WCU has created new opportunities for the 
institution in terms of effectivity and productivity. In our case, it enabled collaboration both internally and 
externally, and also supported for more than 60% of UIN Maliki Malang’s business strategic programs. By mapping 
the filtered strategic program into proven collaborative model and strategic planning of IS/IT of the research object, 
we created an effective collaboration model equipped with its collaboration tools categories. The research has found 
that several collaboration tools in UIN Maliki Malang were not utilized effectively caused by such a reliability 
issues. To address this challenge, a business process approach and an integration with current strategic planning for 
IS/IT in the architecture development are required. 

Although this paper has described a collaboration model using IT towards WCU, based on previous studies, the 
success of collaboration also relies on other factors such as culture and user readiness for technology usage. 
Therefore, further research will need to consider on these factors in order to develop such a holistic model towards 
the effectiveness of collaboration in higher education in Indonesia. This paper also described a way to develop an 
effective collaboration model which starts from strategic direction of UIN Maliki Malang to achieve the alignment 
between business and IT. However, the research does not include the review from user perspectives who run daily 
operational activities. Thus, it will be necessary to explore on that perspective in order to get a complete point of 
view of people, process, and technology. 
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